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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 Agricul-
ture policies, benefits of this program are available to all regardless of race,
color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was performed in the period 1969-73. Soil
names and descriptions were approved in June 1976. Unless otherwise indicat-
ed, statements in this publication refer to conditions in the survey area in 1973.
This survey was made cooperatively by the Soil Conservation Service and the
lowa Agriculture and Home Economics Experiment Station, Cooperative Exten-
sion Service, lowa State University, and the Department of Soil Conservation,
State of lowa. It is part of the technical assistance furnished to the Marion
County Soil Conservation District. Funds appropriated by Marion County were
used to defray part of the cost of this survey.

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

Cover: Red Rock Lake and surrounding soils in Marlon County.
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Preface

This soil survey contains information that can be used in land-planning pro-
grams in Marion County. It contains predictions of soil behavior for selected
land uses. The survey also highlights limitations and hazards inherent in the
soil, improvements needed to overcome the limitations, and the impact of se-
lected 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 man-
agement 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 instal-
lations.

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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SOIL SURVEY OF MARION COUNTY, IOWA

By Robert C. Russell and L. Dale Lockridge, Soil Conservation Service

Fieldwork by Robert C. Russell, Robert O. Dideriksen, Robert C. Shuman,
Douglas B. Oelmann, and James Clements, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service,
in cooperation with the lowa Agriculture and Home Economics Experiment Station,
Cooperative Extension Service, lowa State University, and the Department of
Soil Conservation, State of lowa

Marion County is in south-central lowa. Knoxville, the
county seat, is about 35 miles southeast of Des Moines.
The county contains 16 townships and covers an area of
554 square miles, or about 354,570 acres.

The soils in bottom lands make up about 8 percent of
the county, nearly level to gently undulating soils make
up about 15 percent, and the rest is gently rolling to very
steep soils on uplands. The soils in Marion County
formed under prairie grasses, trees, or a combination of
grasses and trees.

General nature of the county

This section describes the climate, landscape, and his-
tory of Marion County.

Climate

Marion County is cold in winter. In summer the county
is generally quite hot but has occasional cool speils.
Precipitation during the winter frequently occurs as snow-
storms, and during the warm months precipitation falls
chiefly as showers, often heavy showers, when warm
moist air moves in from the south. Total annual rainfall is
normally adequate for corn, soybeans, and small grains.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Knoxville, lowa, for
the period 1951 to 1973. 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 25 degrees F,
and the average daily low is 16 degrees. The lowest
temperature on record, -25 degrees, occurred at Knox-
ville on January 18, 1967. In summer the average tem-
perature is 74 degrees, and the average daily high is 85
degrees. The highest temperature, 102 degrees, was
recorded on June 29, 1970.

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

Of the total annual precipitation, 24 inches, or 73 per-
cent, falls during the period April through September,
which includes the growing season for most crops. Two
years in ten, the April-September rainfall is less than 18
inches. The heaviest 1-day rainfall during the period of
record was 6.08 inches at Knoxville on November 17,
1952. Thunderstorms number about 50 each year; 25
occur in summer.

Average seasonal rainfall is 29 inches. The greatest
snow depth at any one time during the period of record
was 30 inches. On the average, 17 days have at least 1
inch of snow on the ground, but the number of days
varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night in all seasons,
and the average at dawn is about 81 percent. The pro-
portion of possible sunshine is 70 percent in summer
and 50 percent in winter. The prevailing winds are from
the northwest. Average windspeed is highest, 13 miles
per hour, in April. .

Tornadoes and severe thunderstorms strike occasion-
ally. These storms are local and of short duration. They
cause sparse damage in narrow belts. During the warmer
part of the year hailstorms occur in irregular patterns and
in relatively small areas.

Physiography and relief

Marion County is part of a broad plain into which the
Des Moines and Skunk Rivers, and their numerous tribu-
taries, have cut valleys. These streams divide the county
into several upland areas which rise to about the same
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general level and have similar topographic features. The
streams have cut through successive layers of loess,
glacial till, shale, and alluvium. Remnants of the orginal
plain, which make up a comparatively small part of the
county, remain as winding, nearly level upland divides
one-quarter mile to 2 miles wide. The break from the
stable summits toward the streams first takes the form of
gentle slopes. At lower elevations the slopes generally
become steeper, but the steepest slopes are found only
close to the streams.

The highest elevation in the county, about 1,000 feet,
is on an upland divide near the southwest corner of the
county. The lowest, about 700 feet, is on the Des
Moines River flood plain at the middle of the east border.

History and development

Before the county was opened to settlement in 1843,
only a few white traders lived in this general region. The
county was organized in 1845. The majority of early
settiers came from eastern and southern states. During
the eighties, about 800 immigrants from the Netherlands
settled in the extreme northeastern part of the county
and founded the town of Pella.

Knoxville, the county seat, has a population of 7,775.
A large Federal hospital for disabled veterans is located
here. Pella, the second most populated town, has
6,400 inhabitants. Central College is there. The total
population of Marion County is 25,500.

Farming and related business are the chief sources of
income in Marion County. Much of the county is in farms.
Most farming operations are diversified. Cash grain farm-
ing is practiced in some areas. Corn, soybeans, hay, and
pasture are the principal crops. Most of the grain and
forage are fed to hogs and beef cattle that are raised in
this county.

In 1969, the Red Rock Reservoir was completed by
the U.S. Army Corps of Engineers. It is a flood control
reservoir on the Des Moines River between Knoxville
and Pella. The area of the conservation pool is 9,000
acres. The dam is more than 1 mile long.

Marion County has nearly 5,000 acres of strip mines,
principally in the southern half of the county. Presently
several strip mines are in operation. The coal vein aver-
ages 5 feet in thickness.

The Marion County Soil Conservation District was or-
ganized in 1941. It was the first conservation district
established in lowa.

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
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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 nation-
wide 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 for
broad land use planning” and “Soil maps for detailed
planning.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for en-
gineering tests. All soils are field tested to determine
their characteristics. Interpretations of those characteris-
tics may be modified during the survey. Data are assem-
bled from other sources, such as test results, records,
field experience, and state and local specialists. For ex-
ample, 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, woodland managers, engineers, plan-
ners, developers and builders, home buyers, and others.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each soil association on the
general soil map 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 other asso-
ciations 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 select-
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ing 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.

1. Taintor-Mahaska association

Nearly level, somewhat poorly drained and poorly
drained soils that formed in loess on uplands

This association is on upland divides that are 1/4 mile
to 2 miles wide. This association covers about 5 percent
of the county. It is about 40 percent Taintor soils, 40
p;arcent Mahaska soils, and 20 percent minor soils (fig.
1).

Taintor soils are nearly level and poorly drained. They
formed under prairie grasses. The surface layer is black
and very dark gray silty clay loam about 19 inches thick.
The subsoil is silty clay loam about 41 inches thick.

Mahaska soils are in slightly convex areas bordering
the more nearly level Taintor soils. Mahaska soils are
somewhat poorly drained. They formed under prairie
grasses. The surface layer is black and very dark grayish
brown silty clay loam about 19 inches thick. The subsoil
is silty clay loam about 41 inches thick.

The minor soils in this association are Otley and Nira
soils. Otley soils are moderately well drained and are
gently sloping and moderately sloping. They are on
upland ridges and side slopes. They formed under prairie
grasses. Nira soils are moderately well drained and are
gently sloping and moderately sloping. They are on
convex side slopes.

Content of organic matter in the surface layer is mod-
erate to high. Available water capacity is high.

The soils in this association are well suited to row
crops and are used for row crops. Cash grain farming is
the major enterprise, and general farming is practiced.

The main concern of management is improving drain-
age of the Taintor soils by using tile systems. Contour
farming and terraces help to control erosion on the
gently sloping soils.

A State highway is on the upland divide in this associ-
ation.

2. Sharpsburg-Macksburg-Winterset association

Nearly level and gently sloping, moderately well drained
to poorly drained soils that formed in loess on uplands

This soil association consists mostly of nearly level,
stable ridge summits (fig. 2). The gently sloping soils are
on convex shoulders that border the ridge summit. This
association is on upland divides that are one-quarter mile
to 2 miles wide. This association covers about 4 percent
of the county. It is about 45 percent Sharpsburg soils, 35
percent Macksburg soils, 15 percent Winterset soils, and
5 percent minor soils.

Sharpsburg soils are gently sloping and moderately
well drained. They formed under prairie grasses. The
surface layer is very dark gray, dark brown, and very
dark grayish brown silty clay loam about 17 inches thick.
The subsoil is silty clay loam about 39 inches thick.

Macksburg soils are nearly level or gently sloping and
are somewhat poorly drained. They formed under prairie
grasses. The surface layer is black and very dark grayish
brown silty clay loam about 24 inches thick. The subsoil
is silty clay loam about 31 inches thick.

Figure 1.—Typical pattern of soils in the Taintor-Mahaska association.



SOIL SURVEY

=
= f/{,é/’/,
_ A Z
= 27 e e Z_ 7 =
4 < / ~K e LT T Z
/’//,/ / n \ \\ / 7///
-~ /\ / 7’
RN/ ANavs
‘:\‘::M:..‘\ /// ‘ \\ \\ / 7 4 00"0 sbl/fp /
TSRS A —=A\\y/ // r 4
-~ =
R S \;\/’Xz 74 / 7
— ~— — 2.7
4.\\ ‘X/ //// /
G T Loess <27
g .:a: :':‘. ‘o’ ‘Q\/\/ //
RS e
RSOt o R
ave LAC‘AL o by
.,.t:l'.Q T'L Qﬂ :
2 S &,
A
el
e, <A B
BRI
ST
~is

Figure 2.—Typical pattern of soils in the Sharpsburg-Macksburg-Winterset association.

Winterset soils are nearly level and poorly drained.
They formed under prairie grasses. The surface layer is
black and very dark gray silty clay loam about 16 inches
thick. The subsoil is silty clay about 32 inches thick.

The minor soils in this association are Nira and
Ladoga soils. Nira soils are moderately well drained and
gently sloping. They are at the heads of drainageways.
Ladoga soils are moderately well drained and are on
convex shoulders that border the ridge summit.

Content of organic matter in the surface layer is high
to moderate. Available water capacity is high.

The soils in this association are well suited to continu-
ous row crops. Cash farming is the major enterprise, but
farming is diversified. Corn and soybeans are grown in-
tensively on the nearly level and gently sloping soils.

The main concerns of management are controlling
water erosion and improving drainage. Contour farming
controls erosion on the gently sloping soils.

Two State highways are on the upland divides in this
association.

3. Arispe-Grundy-Halg association

Nearly level to moderately sloping, moderately well
drained to poorly drained soils that formed in loess on
uplands

This association consists mainly of nearly level soils
on stable ridge summits and gently sloping or moderately
sloping soils on convex shoulders that border the ridge
summits. It is on upland divides that are one-quarter to a
mile wide.

This association covers about 6 percent of the county.

It is about 35 percent Arispe soils, 35 percent Grundy
soils, 15 percent Haig soils, and 15 percent minor soils
(fig. 3).

Arispe soils are moderately sloping and are moderate-
ly well drained and somewhat poorly drained. They
formed under prairie grasses. The surface layer is very
dark silty clay loam about 7 inches thick. The subsoil is
silty clay loam about 38 inches thick.

Grundy soils are gently sloping and somewhat poorly
drained. They formed under prairie grasses. The surface
layer is very dark brown silty clay loam about 13 inches
thick. The subsoil is silty clay and silty clay loam to a
depth of 60 inches or more.

Haig soils are nearly level and poorly ‘drained. They
formed under prairie grasses. The surface layer is black
silt loam and silty clay loam about 14 inches thick. The
subsoil is silty clay about 36 inches thick.

The minor soils in this association are moderately
sloping Clarinda and Clearfield soils. Clarinda soils are
poorly drained and formed in gumbotil. They are on the
lower parts of side slopes at the heads of drainageways.
Clearfield soils are poorly drained and formed in loess.
They are on the upper parts of side slopes at the heads
of drainageways.

Content of organic matter in the surface layer is high
in most of these soils. Available water capacity is high.

The nearly level and gently sloping soils of this associ-
ation are well suited to row crops. Cash grain farming is
the major enterprise.

The main concern of management is improving drain-
age. Tile drainage is used in the Haig soils, and intercep-
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Figure 3.—Typical pattern of soils in the Arispe-Grundy-Haig association.

tor tile is used to keep water from seeping into the
Clarinda and Clearfield soils. Contour farming and ter-
races help to control erosion on the gently sloping
Grundy soils and the moderately sloping Arispe soils.

Two State highways and one county highway are on
the upland divides in this association.

4. Fayette-Downs association

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

This association is on convex ridgetops and strongly
sloping to steep side slopes. This association covers
about 5 percent of the county. It is about 40 percent
Fayette soils, 40 percent Downs soils, and 20 percent
minor soils (fig. 4).

Fayette soils are on convex ridgetops and side slopes.
The soils are gently sloping to steep and are well
drained. They formed under forest. The surface layer is
dark grayish brown silt loam about 8 inches thick. The
subsoil is silty clay loam about 40 inches thick.

Downs soils are on convex ridgetops and side slopes.
The soils are gently sloping to strongly sloping and are
well drained. They formed under mixed prairie grasses
and trees. The surface layer is very dark gray silt loam
about 8 inches thick. The subsurface layer is very dark
grayish brown silt loam about 3 inches thick. The subsoil
is silty clay loam to a depth of 60 inches or more.

The minor soils in this association are Tama, Gosport,
Lindley, Colo, and Ely soils. Some Rock outcrop is also
included. Tama soils are gently sloping and moderately

sloping on ridgetops and strongly sloping on side slopes;
they formed in loess. Gosport soils are strongly sloping
to steep; they formed in shale on side slopes. Lindley
soils are strongly sloping to steep; they formed in glacial
till on side slopes. Colo and Ely soils are gently sloping;
they formed in alluvium in drainageways. Rock outcrop is
on very steep side slopes and escarpments bordering
major streams.

Content of organic matter is moderate to very iow, and
the soils tend to puddle. All of the major soils have high
available water capacity.

The soils of this association are used primarily for row
crops, hay, and pasture. Many areas of moderately steep
and steep soils are in woodland. Farming is diversified

fig. 5).
( grhe) main concern of management is controlling water
erosion.

In many places roads follow ridgetops and avoid the
bottom lands instead of forming a rectangular pattern.

5. Ladoga-Clinton-Otley association

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

This soil association consists mostly of gently sloping
and moderately sloping soils on convex ridgetops and
strongly sloping soils on side slopes that have many
drainageways (fig. 6). Included are some upland divides
1/8 to 1/4 mile wide. This association covers about 16
percent of the county. It is about 25 percent Ladoga
soils, 20 percent Clinton soils, 15 percent Otley soils,
and 40 percent minor soils.
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Figure 4.—Typical pattern of soils in the Fayette-Downs association.

Figure 5.—Area of the Fayette-Downs association.
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Figure 6.—Typical pattern of soils in the Ladoga-Clinton-Otley association.

Ladoga soils are on convex ridgetops and side slopes.
The soils are gently sloping to strongly sloping and are
moderately well drained. They formed under mixed prai-
rie grasses and trees. The surface layer is very dark gray
silt loam about 9 inches thick. The subsurface layer is
dark grayish brown silt ioam about 3 inches thick. The
subsoil is silty clay loam to a depth of 60 inches or more.

Clinton soils are on convex ridgetops and side slopes.
The soils are gently sloping to strongly sloping and are
moderately well drained. They formed under forest. The
surface layer is dark grayish brown silt loam about 5
inches thick. The subsurface layer is brown silt loam
about 3 inches thick. The subsoil is silty clay loam to a
depth of 48 inches or more.

Otley soils are on convex ridgetops and side slopes.
The soils are gently sloping to strongly sloping and are
moderately well drained. They formed under native prai-
rie. The surface layer is very dark brown and very dark
grayish brown silty clay loam about 20 inches thick. The
subsoil is silty clay loam about 26 inches thick.

The minor soils in this association are Mahaska, Lind-
ley, and Gara soils and several other soils on bottom
lands. Mahaska soils are on divides between tributaries
of the major rivers. They are somewhat poorly drained
and are nearly level and gently sloping. Strongly sloping
to steep Lindley and Gara soils formed in glacial till on
side slopes. The nearly level Nodaway, Ackmore, Colo,
and Zook soils are on the bottom lands of major rivers.
The gently sloping Colo and Ely soils formed in colluvial
and alluvial material in drainageways.

Content of organic matter in the surface layer is mod-
erate to high. Available water capacity is high.

The soils of this association are used primarily for row
crops, hay, and pasture. Many areas of moderately steep
and steep soils are in woodland or permanent pasture.
Farming is diversified.

The main concern of management is controlling water
erosion.

The roads and highways form a rectangular pattern in
most places. Many of the roads and highways follow
section lines.

6. Ladoga-Sharpsburg-Clinton association

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

This association consists mostly of gently sloping and
moderately sloping soils on convex ridgetops and strong-
ly sloping soils on side slopes (fig. 7). This association
covers 29 percent of the county. It is about 29 percent
Ladoga soils, 26 percent Sharpsburg soils, 23 percent
Clinton soils, and 22 percent minor soils.

Ladoga soils are on convex ridgetops and side slopes.
The soils are gently sloping to strongly sloping and are
moderately well drained. They formed under mixed prai-
rie grasses and trees. The surface layer is very dark gray
silt loam about 9 inches thick. The subsurface layer is
dark grayish brown silt loam about 3 inches thick. The
subsoil is silty clay loam to a depth of 60 inches or more.

Sharpsburg soils are on convex ridgetops and side
slopes. The soils are gently sloping to strongly sloping
and are moderately drained. They formed under native
prairie. The surface layer is very dark gray, dark grayish
brown, and very dark grayish brown silty clay loam about
17 inches thick. The subsoil is silty clay loam about 39
inches thick.
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Figure 7.—Typical pattern of soils in the Ladoga-Sharpsburg-Clinton association.

Clinton soils are on convex ridgetops and side slopes.
The soils are gently sloping to strongly sloping and are
moderately well drained. They formed under forest. The
surface layer is dark grayish brown silt loam about 5
inches thick. The subsurface layer is brown silt loam
about 3 inches thick. The subsoil is silty clay loam to a
depth of 48 inches or more.

The minor soils in this association are Gosport, Lind-
ley, Colo, and Ely soils. The strongly sloping to steep
Gosport soils formed in residuum from shale on side
slopes. Gosport soils are generally downslope from the
major soils of the association. The strongly sloping to
steep Lindley soils formed in glacial till on side slopes.
The gently sloping Colo and Ely soils formed in colluvial
and alluvial material in drainageways.

Content of organic matter in the surface layer is mod-
erate to high. All of the major soils have high available
water capacity.

The soils of this association are used primarily for row
crops, hay, and pasture. Many areas of moderately steep
soils are in woodland or permanent pasture. Farming is
diversified.

The main concern of management is controlling water
erosion.

The roads and highways form a rectangular pattern in
most places. Many roads and highways follow section
lines.

7. Gosport-Pershing-Gara association

Gently sloping to steep, well drained to somewhat poorly

drained soils that formed in residuum from shale, glacial
till, and loess on uplands

This soil association consists mostly of strongly slop-
ing to steep soils that formed in shale and glacial till on
upland side slopes and gently sloping to strongly sloping
soils that formed in loess (fig. 8). This association covers
about 27 percent of the county. It is about 45 percent
Gosport soils, 15 percent Pershing soils, 10 percent
Gara soils, and 30 percent minor soils.

Gosport soils are on side slopes. The soils are strong-
ly sloping to steep and are moderately well drained.
They formed in residuum from shale under forest. The
surface layer is dark grayish brown silt loam about 6
inches thick. The subsoil is silty clay 20 inches thick. The
substratum is clay shale.

Pershing soils are on convex ridgetops and side
slopes and on high stream benches. The soils are gently
sloping and moderately sloping and are moderately well
drained to somewhat poorly drained. Pershing soils
formed in loess under mixed prairie grasses and trees.
The surface layer is very dark gray and very dark grayish
brown silt loam about 7 inches thick. The subsurface
layer is dark grayish brown silt loam about 2 inches thick.
The subsoil is silty clay loam and a layer of silty clay; the
subsoil extends to a depth of 50 inches or more.

Gara soils are on convex side slopes. The soils are
strongly sloping to steep and are well drained and mod-
erately well drained. Gara soils formed in glacial till under
mixed prairie grasses and trees. The surface layer is very
dark brown loam about 7 inches thick. The subsurface
layer is dark grayish brown loam about 4 inches thick.
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Figure 8.—Typical pattern of soils in the Gosport-Pershing-Gara association.

The subsoil is clay loam and loam to a depth of 41
inches or more.

The minor soils in this association are Weller, Lindiey,
Armstrong, Colo, and Ely soils. Weller soils are similar to
Pershing soils but have a thinner surface layer. Lindley
soils are similar to Gara soils but have a thinner surface
layer. Armstrong soils have a reddish clayey subsoil.
Colo and Ely soils are poorly drained and somewhat
poorly drained and are in small upland waterways and on
bottom lands.

Content of organic matter in the surface layer ranges
from high to low. All of the soils except Gosport soils
have high available water capacity.

The strongly sloping to steep soils of this association
are used mostly for hay, pasture, and woodland (fig. 9).
The gently sloping and moderately sloping soils are used
for row crops. Many farms have beef herds.

The main concern of management is controlling ero-
sion.

There is considerable mileage of dirt road in the asso-
ciation. Roads follow the narrow ridgetops in many
places.

8. Nodaway-Zook-Ackmore association

Nearly level and gently sloping, poorly drained to moder-
ately well drained soils that formed in alluvium on flood
plains of major streams

This association is mainly on flood plains and low
stream benches. This association is on areas 1 to 2
miles wide along the major river valleys and areas 1/3 to
2/3 mile wide along the tributaries of the major rivers.

The wider bottom lands have old stream channels in
many places and have meander scars near the present
channel. Coarser textured alluvium is next to the stream
channel in most places. Soils that formed on low stream
benches are generally on bottom lands more than 1/2
mile wide. Most areas of this association are subject to
flooding. This association covers about 8 percent of the
county. It is about 40 percent Nodaway soils, 22 percent
Zook soils, 10 percent Ackmore soils, and 28 percent
minor soils.

Nodaway soils are near origina! and present stream
channels. The soils are nearly level and gently sloping
and are moderately well drained. The surface layer is
very dark grayish brown silt loam about 8 inches thick.
The substratum is stratified silt loam and thin bands of
very fine sandy loam; it extends to a depth of 60 inches
or more.

Zook soils are on flood plains. The soils are nearly
level and poorly drained. The upper part of the surface
layer is black silty clay loam about 22 inches thick, and
the lower part is very dark silty clay loam about 17
inches thick. The subsoil is clay loam about 14 inches
thick. The substratum is gray and light gray silty clay
loam to a depth of 63 inches or more.

Ackmore soils are on flood plains. The soils are nearly
level and somewhat poorly drained. The surface layer is
very dark grayish brown silt loam about 8 inches thick.
The substratum is stratified silt loam to a depth of about
32 inches. Below this is a buried soil that is black silty
clay loam to a depth of 60 inches or more.

The minor soils in this association are Bremer, Nevin,
Huntsville, Spillville, Colo, Ladoga, Sharpsburg, Givin,
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Figure 9.—Area of the Gosport-Pershing-Gara association.

Macksburg, Pershing, and Landes soils and Alluvial land.
The poorly drained Bremer soils, somewhat poorly
drained Nevin soils, and moderately well drained to
somewhat poorly drained Spillville soils are on low
stream benches. The well drained and moderately well
drained Huntsville soils are on high flood plains and low
stream benches. The poorly drained Colo soils are on
flood plains. The moderately well drained Ladoga and
Sharpsburg soils and the somewhat poorly drained Givin,
Macksburg, and Pershing soils are on loess-covered
benches. The nearly level, well drained, fine sandy loam
Landes soils are on flood plains. Alluvial land is coarsely
stratified silt and sand. Alluvial land is along original and
present channels on wide bottom lands.

Content of organic matter in the surface layer is mod-
erate to high. Available water capacity is high to very
high.

Cash grain farming is the major enterprise, although
few farms are entirely on bottom land and benches.
Most of the soils in this association are used intensively
for row crops (fig. 10). The low water holding capacity in
many places limits crops. Most channeled areas have

been left in trees.
Areas at the upstream end of Red Rock Lake are

subject to frequent flooding by the lake. The vegetation
is presently small willows and grasses that tolerate ex-

cessive wetness. Probably the only use for this land is
wildlife habitat.

In most of this association the main concerns of man-
agement are controlling flooding and improving drainage.
Tile drains normally function satisfactorily in most of the
soils. Diversions and drainage ditches are useful in keep-
ing overflow from adjacent uplands off these soils.

Because of seasonal flooding of the Des Moines River
valley, there are no roads or farmsteads in this associ-
ation above Red Rock Lake. In the rest of this associ-
ation there are few roads and farmsteads, probably be-
cause of the hazard of flooding.

Soil maps for detailed planning

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 po-
tential of a soil for specific uses. And they 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.”
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Figure 10.—Area of the Nodaway-Zook-Ackmore association.

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. A brief description of the
soil profile, and a listing of the principal hazards and
limitations to be considered in planning management.

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, 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 so//
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, Pershing silt loam, 2 to §

percent slopes, is one of several phases in the Pershing
series.

Some map units are made up of two or more major
soils. These map units are called soil complexes.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The pat-
tern and proportion of the soils are somewhat similar in
all areas. Shelby-Adair complex, 9 to 14 percent slopes,
moderately eroded 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 from
those of the major soil or soils. Such differences could
significantly affect use and management of the soils in
the map unit. The included soils are identified in each
map unit description. Some small areas of strongly con-
trasting soils are identified by a special symbol on the
soil maps.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Riverwash is an example. Miscellaneous
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areas are shown on the soil maps. Some that are too
small to be shown 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, capabili-
ties, and potentials for many uses. The Glossary defines
many of the terms used in describing the soils.

Soil descriptions

8B—Judson silty clay loam, 2 to 5 percent siopes.
This gently sloping, well drained or moderately well
drained soil is on slightly concave foot slopes or on
nearly level fans where waterways empty into the bottom
lands. Areas are commonly long, narrow, and regular in
shape. They are typically 5 to 15 acres in size.

Typically, the surface layer is very dark brown and very
dark grayish brown silty clay loam about 25 inches thick.
The subsoil extends to a depth of 60 inches or more. It
is very dark grayish brown silty clay loam in the upper
part and dark brown and brown silty clay loam in the
lower part. In some areas the dark colored surface layer
is only 12 to 24 inches thick. In a few areas the subsoil
is olive or grayish brown. A few areas have 7 to 12
inches of recently deposited silty material on the surface;
these deposits are usually lighter in color and lower in
organic matter than the typical surface layer.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus and
potassium are low. Unless limed, the surface layer is
generally medium acid or slightly acid. Surface runoff is
slow or medium. Organic matter content in the surface
layer is high.

This soil is well suited to intensively grown row crops.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. Diversion ter-
races are needed in places to protect this soil from
runoff from higher lying soils. Returning crop residue to
the soil and regularly adding other organic material im-
prove fertility and help maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring at appropriate
times, grazing and restricting use during wet periods help
keep pasture and soil in good condition.

This soil is in capability subclass lle.

8C—Judson slility clay loam, 5 to 9 percent slopes.
This moderately sloping, well drained soil is on slightly
convex foot slopes. Individual areas are usually long,
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narrow, and regular in shape and typically are 4 to 8
acres in size.

Typically, the surface layer is very dark brown and very
dark grayish brown silty clay loam about 25 inches thick.
The subsoil extends to a depth of 60 inches or more. It
is very dark grayish brown silty clay loam in the upper
part and dark brown and brown silty clay loam in the
lower part. In some areas the surface layer is silty clay
loam that has enough sand to feel gritty; this material is
recently eroded from loamy glacial soils upslope. In a
few places this Judson soil has a lighter colored surface
layer.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus and
potassium are low. Unless limed, the surface layer is
generally medium acid or slightly acid. Surface runoff is
medium. Organic matter content of the surface layer is
high.

This soil is suited to row crops. :

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps to prevent soil loss. Diversion ter-
races are needed in places to protect this soil from
runoff from higher lying soils. Returning crop residue to
the soil or regularly adding other organic material im-
prove fertility and helps maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass llle.

11B—Colo-Ely silty clay loams, 2 to 5 percent
slopes. These gently sloping, poorly drained and some-
what poorly drained soils are in small upland drain-
ageways and larger drainageways leading to bottom
lands. The soils in this complex are generally wet be-
cause of runoff from more sloping soils upslope. Individu-
al areas are as much as a mile or more long. They are
elongated and are 3 to 50 acres in size. The Colo soils
are typically adjacent to the waterways and are subject
to flooding. Ely soils are at the base of side slopes in
fairly uniform bands along the edges of the mapped
areas. In many places these areas are cut by channels
or gullies that cannot be crossed by farm machinery.
This complex is about 40 percent Colo soil, 40 percent
Ely soil, and 20 percent Zook, Judson, Olmitz, and Ack-
more soils. These soils are in such an intricate pattern
that it is impractical to map each kind separately.

Typically, the surface layer of the Colo soil is very dark
brown and black silty clay loam about 46 inches thick.
The substratum is very dark gray silty clay loam.

The Colo soil has moderate permeability and high
available water capacity. The available subsoil phospho-
rus is medium, and the available subsoil potassium is
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very low. The surface layer is medium acid to neutral.
Surface runoff is slow to medium. Organic matter con-
tent in the surface layer is high.

Typically, the Ely soil has a surface layer of very dark
grayish brown silty clay loam about 25 inches thick. The
subsoil extends to a depth of 60 inches or more. It is
dark grayish brown silty clay loam in the upper part,
grayish brown silty clay loam in the middle part, and light
olive gray silty clay loam in the lower part.

The Ely soil has moderate permeability and high avail-
able water capacity. The available subsoil phosphorus is
low, and available subsoil potassium is very low. The
surface layer is slightly acid to neutral. Surface runoff:is
slow or medium. Organic matter content in the surface
layer is high.

These soils are well suited to row crops. Some areas
are used for grassed waterways. Most areas of this com-
plex are cropped with surrounding soils because they are
too small, narrow, and irregular to be cropped separately.

Drainageways that carry a high concentration of water
need to be maintained in grass to prevent gullying. Sub-
surface drainage is needed on each side of some water-
ways to remove excess water. Minimum tillage helps
prevent soil loss. In some places contouring and terrac-
ing are beneficial. Returning crop residue to the soil or
regularly adding other organic material improves ferility
and helps maintain good tilth.

The use of these soils for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increased runoff, and poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at the appropri-
ate times, and restricting use during wet periods help
keep pasture and soil in good condition.

This complex is in capability subclass llw.

13B—Nodaway-Vesser silit loams, 2 to 5 percent
slopes. These gently sloping soils are along the wider
drainageways and along tributaries of creeks and rivers.
These soils are subject to flooding. Individual areas are
fong and irregular in shape. In many places the areas are
a mile or more long and are 15 to 80 acres in size. The
moderately well drained Nodaway silt loam is in the
middle of the areas adjacent to the stream channel. The
poorly drained to somewhat poorly drained Vesser silt
loam is along the sides of the areas on slightly higher
foot slopes. This complex is about 50 percent Nodaway
soil, 30 percent Vesser soil, and 20 percent Colo, Zook,
and Ackmore soils. These soils are in such an intricate
pattern that it is impractical to map them separately.

Typically, the Nodaway soil has a surface layer of very
dark grayish brown silt loam about 8 inches thick. The
substratum has layers of brown, very dark grayish brown,
and pale brown silt loam with strata of fine sandy loam in
the lower part.

The Nodaway soil has moderate permeability and very
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high available water capacity. The water table is com-
monly high in spring and early summer. The available
subsoil phosphorus and potassium are medium. These
soils are slightly acid to neutral in the most acid part.
Surface runoff is slow or medium. Organic matter con-
tent is variable.

Typically, the Vesser soil has a surface layer of very
dark gray and very dark grayish brown silt loam about 15
inches thick. The subsurface layer is dark gray, dark
grayish brown, and grayish brown silt loam about 19
inches thick. The subsoil extends to a depth of about 70
inches. It is dark grayish brown silty clay loam in the
upper part and dark gray silty clay loam in the lower part.

The Vesser soil has moderate permeability and high
available water capacity. The water table is commonly
high in spring and early summer. The available subsoil
phosphorus is medium, and the available subsoil potas-
sium is low. Unless limed, the surface layer is slightly
acid. Surface runoff is slow or medium. Organic matter
content in the surface layer is moderate.

The soils in this complex are well suited to row crops.
Areas of this complex are rather inaccessible in many
places, because the adjacent valley sides are usually
steep, and drainageways meander. In many places this
soil remains in pasture or woodland.

Drainageways that carry a high concentration of water
need to be maintained and grassed to help prevent gul-
lying. Subsurface drainage is needed on each side of
some drainageways to remove excess water. Minimum
tilllage helps prevent soil loss. In some places contouring
and terracing are beneficial. Returning crop residue to
the soil or regularly adding other organic material im-
proves ferility and helps maintain good tilth.

The use of these soils for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at the
appropriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This complex is in capability subclass lle.

24D2—Shelby loam, 9 to 14 percent slopes, moder-
ately eroded. This moderately sloping, moderately well
drained soil is on convex side slopes and on some low,
narrow ridgetops. Individual areas are long and narrow,
and are generally parallel to intermittent streams. Areas
are 5 to 15 acres in size.

Typically, the surface layer is very dark grayish brown
and brown loam about 8 inches thick. The subsoil ex-
tends to a depth of about 42 inches. It is brown and dark
brown clay loam in the upper part and yellowish brown
clay loam in the lower part. The substratum is yellowish
brown loam.

This soil has moderately slow permeability and high
available water capacity. The available subsoil phospho-
rus is low, and the available subsoil potassium is high.
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Unless limed, the surface layer is medium acid or slightly
acid. Surface runoff is medium or rapid. Organic matter
content in the surface layer is moderate.

This soil is suited to.row crops but is susceptible to
erosion. This soil is often used for hay and pasture.

Minimum tillage helps prevent soil loss if this soil is
cultivated. In most places contouring and terracing are
beneficial. In wet years field work is delayed slightly.
Because providing adequate erosion control and drain-
age is difficult, a combination of terracing and subsurface
drainage is necessary in some places. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility and soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when this soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass llle.

24E2—Shelby loam, 14 to 18 percent slopes, mod-
erately eroded. This moderately steep, moderately well
drained soil is on irregular, convex side slopes that are
dissected by gullies and waterways. Individual areas are
long and are generally parallel to intermittent streams.
Areas are usually about 5 to 10 acres in size.

Typically, the surface layer is very dark grayish brown
and brown loam about 8 inches thick. The subsoil is
brown and dark brown clay loam in the upper part and
yellowish brown clay loam in the lower part. The substra-
tum is yellowish brown clay loam. The substratum is at a
depth of less than 40 inches. In many places the surface
layer has been mixed with the subsoil and the plow layer
is clay loam.

This soil has moderately slow permeability and high
available water capacity. Available subsoil phosphorus is
low, and available subsoil potassium is high. Unless
limed, the surface layer is medium acid or slightly acid.
Surface runoff is rapid. Organic matter content in the
surface layer is moderate.

Because this soil is too steep for use of ordinary farm
machinery, it is not suited to corn, soybeans, and small
grains. It is suited to grasses and legumes for hay and
pasture.

If this soil is cultivated, there is a severe hazard of
erosion. This soil is too steep for the construction of
terraces and has an unfavorable firm subsoil, is moder-
ately slowly permeable, and is difficult to revegetate if
the subsoil is exposed.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
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propriate times, and restricting use during wet periods

help keep pasture and soil in good condition. Returning

crop residue to the soil or regularly adding other organic

material improves fertility and helps maintain soil tilth.
This soil is in capability subclass IVe.

43—Bremer silty clay loam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is on low second
bottoms along major streams. This soil is subject to
occasional flooding. Individual areas are rather small and
somewhat elongated, generally in the direction of the
river bottom or paralleling the valley. Areas range from
20 to 40 acres in size.

Typically, the surface layer is black silty clay loam
about 14 inches thick. The subsoil extends to a depth of
about 50 inches. It is very gray dark silty clay loam in the
upper part, dark gray silty clay loam with common yel-
lowish brown mottles in the middle part, and dark gray to
mottled light olive gray silty clay loam in the lower part.
The substratum is mottled light olive gray and yellowish
brown silty clay loam. In some areas the dark colored
upper layer is only 20 to 24 inches thick.

This soil has moderately slow permeability and high
available water capacity. This soil has a seasonal high
water table. The subsoil is low in available phosphorus
and available potassium. These soils are generally slight-
ly acid or neutral throughout, but some are medium acid
in the surface layer unless limed. Surface runoff is slow.
Organic matter content in the surface layer is high.

This soil is well suited to corn, soybeans, and small
grains. It is also well suited to grasses and legumes for
hay and pasture.

Diversion terraces above this soil protect it from runoff
and siltation. Subsurface drainage can improve the time-
liness of field operations. This soil is susceptible to pud-
diing when wet, and it is cloddy and hard when dry.
Returning crop residue to the soil or regularly adding of
other organic material improves fertility and helps main-
tain good tilth.

It this soil is used for pasture, overgrazing the pasture
or grazing when the soil is too wet causes surface com-
paction and results in poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and the soil in good condition.

This soil is in capability subclass liw.

51—Vesser silt loam, 0 to 2 percent slopes. This
nearly level, somewhat poorly drained to poorly drained
soil is on bottom land along major streams. This soil is
subject to flooding. Individua! areas are irregular in shape
or elongated and are 5 to 15 acres in size.

Typically, the surface layer is very dark gray and very
dark grayish brown silt loam about 15 inches thick. The
subsurface layer is dark gray, dark grayish brown, and
grayish brown silt loam about 19 inches thick. The sub-
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soil extends to a depth of about 70 inches. It is dark
grayish brown silty clay loam in the upper part and dark
gray silty clay loam in the lower part. In some areas the
surface layer is less than 10 inches thick, the subsurface
layer is thinner, and the subsoil is less gray. A few areas
have as much as 18 inches of very dark grayish silt loam
overwash.

This soil has moderate permeability and high available
water capacity. It also has a seasonal high water table.
The available subsoil phosphorus is medium, and the
available subsoil potassium is low. Unless limed, the
surface layer is slightly acid. Surface runoff is slow. Or-
ganic matter content in the surface layer is moderate.

This soil is suited to corn, soybeans, and small grains.
It is also suited to grasses and legumes for hay and
pasture. This soil is subject to flooding during periods of
heavy rain; this flooding damages crops in some years.

Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps main-
tain good tilth.

If this soil is used for pasture or hay, overgrazing the
pasture or grazing when the soil is too wet causes sur-
face compaction, increases runoff, and results in poorer
tilth. Stocking at proper rates, rotating pastures, deferring
grazing at appropriate times, and restricting use during
wet periods help keep pasture and soil in good condition.

This soil is in capability subclass liw.

53—Rlverwash. Nearly level Riverwash is mostly
along the Des Moines River. The areas are islands of
sand and some gravel within the river channel and simi-
lar deposits along the banks of the river. The stream-
bank deposits of Riverwash are associated with Alluvial
land but are generally lower on the landscape. When the
river level is high, most areas of Riverwash are under
water. These areas change shape and size with changes
in the river channel. Areas of Riverwash are elongated in
the direction of the stream channel and are 2 to 20
acres in size.

Areas of Riverwash generally have no vegetation
except a few thickets of small willows. Riverwash has no
agricultural value. its position within or adjacent to the
river channel limits its suitability as a source of sand and
gravel for roads and other construction.

Riverwash is in capability subclass Vlis.

54—Zook silty clay loam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is on low, flat flood
plains adjacent to foot slopes and bench escarpments.
This soil is generally some distance from the main
stream channel. This soil is subject to flooding. Individual
areas are longer than they are wide and are somewhat
parallel to the stream channel. Areas are 10 to 40 acres
in size.

Typically, the surface layer is black silty clay loam
about 22 inches thick. The subsurface layer is very dark
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gray silty clay loam about 17 inches thick. The subsoil
extends to a depth of about 53 inches. It is dark gray
silty clay loam. The substratum is gray and light gray silty
clay loam. Some areas have several inches of very dark
grayish brown silt loam or silty clay loam overwash. In
some areas the dark colored surface layer is 30 inches
or less thick.

This soil has slow permeability and high available
water capacity. The available subsoil phosphorus is low,
and available subsoil potassium is very low. Unless
limed, the surface layer is generally slightly acid. Surface
runoff is very slow. Organic matter content of the surface
layer is high.

If drained, this soil is suited to corn and soybeans and
to grasses and legumes for hay and pasture.

Spring plowing and planting are sometimes delayed by
flooding. Artificial drainage may be needed to lower the
water table and improve the timeliness of field operation.
Diversion terraces reduce flooding. Returning crop resi-
due to the soil or regularly adding other organic material
improves fertility and helps maintain good tilth. This soil
usually does not need lime.

If this soil is used for pasture or hay, overgrazing the
pasture or grazing when the soil is too wet causes sur-
face compaction and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass llw.

54+ —Zook silt loam, overwash, 0 to 2 percent
slopes. This nearly level, poorly drained soil is on low,
flat flood plains. The overwash is deposited by flood
waters from tributary streams and from the main stream
on the flood plain. Individual areas usually are longer
than they are wide and are somewhat parallel to the
stream channel. Areas are 10 to 20 acres in size.

Typically, the surface layer is very dark grayish brown
and dark gray silt loam and silty clay loam about 10 to
18 inches thick. The next layer is black silty clay loam
about 39 inches thick. The subsoil extends to a depth of
about 60 inches. It is dark gray silty clay loam. The
substratum is gray silty clay loam. In some small areas
the overwash is 18 to 36 inches thick.

This soil has slow permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is very low. Unless
limed, the surface layer is generally slightly acid. Surface
runoff is very slow. Organic matter content in the surface
layer is moderate.

This soil is suited to corn and soybeans and to
grasses and legumes for pasture and hay if the soil is
drained and if flooding is not too frequent.

Spring plowing and planting may be delayed by flood-
ing. This soil is generally not as wet as Zook silty clay,
which has no overwash, but crops benefit from artificial
drainage. Because the surface layer is silt loam, plowing
and preparation of seed bed is easier in this soil than on
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other Zook soils. Diversion terraces above this soil pro-
tect it from siltation. Returning crop residue to the soil or
regularly adding other organic material improves fertility
and helps maintain good tilth.

If this soil is used for pasture or hay, overgrazing the
pasture or grazing when the soil is too wet causes sur-
face compaction and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass llw.

63C—Chelsea loamy fine sand, 5 to 9 percent
slopes. This moderately sloping, excessively drained soil
is on ridgetops and side slopes along the larger streams
and rivers. Individual areas are irregular in shape and 5
to 20 acres in size. .

Typically, the surface layer is very dark grayish brown
and dark brown loamy fine sand about 6 inches thick.
The subsurface layer is brown, dark yellowish brown,
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and yellowish brown fine sand. Below a depth of about
31 inches the soil is pale brown and brownish yellow fine
sand with thin brown bands of material higher in clay and
iron. Some small areas are severely eroded, and a few
areas are gently sloping. In a few areas the soil is very
dark brown loamy fine sand.

This soil has rapid permeability and low available
water capacity. The available subsoil phosphorus and
potassium are very low. Unless limed, the surface layer
is slightly acid. Surface runoff is slow to medium be-
cause of rapid infiltration of rainfall. Organic matter con-
tent in the surface layer is moderately low.

Because this soil is droughty and low in fertility, it is
poorly suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture. Crop produc-
tion depends on the amount and timeliness of rain. This
soil is suited to trees. A few small areas remain in native
hardwoods. Some Christmas trees are produced on this
soil (fig. 11).

If this soil is cultivated, there is a hazard of erosion.
Soil blowing damages seedlings on this soil and on adia-

Figure 11.—Christmas trees on Chelsea loamy fine sand, 5 to 9 percent slopes.
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cent soils. Minimum tillage and winter cover crops help
prevent excessive soil loss. In most places contouring is
beneficial. This soil is not suitable for terracing because
of the poor stability and difficulty of constructing and
maintaining the terraces. Returning crop residue to the
soil or regularly adding other organic material improves
fertility and helps to maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Stocking at proper rates, rotating
pastures, deferring grazing at appropriate times, and re-
stricting use during dry periods help keep pasture and
soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying, cutting, and girdling.

This soil is in capability subclass IVs.

63E2—Chelsea loamy fine sand, 9 to 18 percent
slopes, moderately eroded. This strongly sloping and
moderately steep, excessively drained soil is on convex,
dissected side slopes along the larger streams and
rivers. Individual areas are irregular in shape and 5 to 15
acres in size.

Typically, the surface layer is very dark grayish brown
to dark brown loamy fine sand about 4 inches thick. The
subsurface layer is brown, dark yellowish brown, and
yellowish brown fine sand. Below a depth of about 31
inches the soil is pale brown or brownish yellow fine
sand with thin brown bands of material higher in clay and
iron.

This soil has rapid permeability and low available
water capacity. The available subsoil phosphorus and
potassium are very low. Unless limed, the surface layer
is slightly acid. Surface runoff is slow or medium be-
cause of rapid infiltration of rainfall. Organic matter con-
tent of the surface layer is low.

This soil is not suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture; this soil is
droughty, low in fertility, and strongly sloping to steep.
This soil is suited to trees. A few small areas remain in
native hardwoods.

If this soil is cultivated, there is a hazard of erosion.
This soil is subject to wind erosion and should be pro-
tected by a plant cover at all times. This soil is not
suitable for terracing because of poor stability and diffi-
culty of constructing and maintaining terraces.

The use of this soil for pasture or hay is effective in
controlling erosion. Stocking at proper rates, rotating
pastures, deferring grazing at appropriate times, and re-
stricting use during dry periods help keep pasture and
soil in good condition. Returning crop residue to the soil
or regularly adding other organic material improves fertil-
ity and helps maintain good tilth.

Tree seeds germinate well and cuttings and seedlings
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survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying, cutting, and girdling.

This soil is in capability subclass Vls.

65D2—Lindley loam, 9 to 14 percent siopes, mod-
erately eroded. This strongly sloping, well drained soil is
on convex upland side slopes and on some narrow rid-
getops in strongly dissected areas. Individual areas are
smaller and contain fewer hillside waterways than areas
of steeper Lindley soils. Areas of this soil are narrow and
irregular in shape. They are generally 5 to 15 acres in
size.

Typically, the surface layer is dark grayish brown loam
about 6 inches thick. It is a mixture of the surface and
subsurface layers. The subsoil extends to a depth of
about 56 inches. It is brown loam in the upper part,
yellowish brown clay loam in the middle part, and yellow-
ish brown and strong brown clay loam in the lower part.
The substratum is yellowish brown clay loam. In some
small wooded areas the soil has a thin layer of leaf litter,
a slightly darker colored surface layer, and a distinctly
gray subsurface layer 2 to 7 inches thick.

This soil has moderately slow permeability and high
available water capacity. The available subsoil phospho-
rus is medium, and the available subsoil potassium is
very low. Unless limed, the surface layer is strongly acid.
Surface runoff is medium or rapid. Organic matter con-
tent of the surface layer is moderately low.

This soil is suited to occasional crops of corn, soy-
beans, and small grains. It is better suited to grasses
and legumes for hay and pasture. This soil is well suited
to trees. A few areas are reverting to timber.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage and grassed waterways help
prevent excessive soil loss. In some places contouring is
beneficial. Terracing is only moderately satisfactory be-
cause of the slope, firm subsoil, and moderately slow
permeability. Returning crop residue to the soil or regu-
larly adding other organic material improves fertility and
helps to maintain soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed.

This soil is in capability subclass Ve.

65E—Lindley loam, 14 to 18 percent slopes. This
moderately steep, well drained soil is on convex sides of
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valleys on uplands in the strongly dissected parts of the
county. Individual areas are irregular bands. Areas are
generally 5 to 30 acres in size.

Typically, the surface layer is very dark grayish brown
loam about 7 inches thick. The subsurface layer is dark
grayish brown loam about 3 inches thick. The subsoil
extends to a depth of about 56 inches. It is brown loam
in the upper part, yellowish brown clay loam in the
middle part, and yellowish brown and strong brown clay
loam in the lower part. The substratum is yellowish
brown clay loam. Where this soil has been cultivated the
surface layer is lighter colored and in some places is a
clay loam mixture of the surface layer and the original
subsurface layer and some of the subsoil.

This soil has moderately slow permeability and high
available water capacity. The available subsoil phospho-
rus is medium, and the available subsoil potassium is
very low. Unless limed, the surface layer is strongly acid.
Surface runoff is rapid. Organic matter content of the
surface layer is moderately low.

Because this soil is too steep for use of ordinary farm
machinery, it is not suited to corn, soybeans, and small
grains. It is suited to grasses and legumes for hay and
pasture. This soil is suited to trees. A few small areas
remain in native hardwoods.

If this soil is cultivated, there is a severe hazard of
erosion. This soil is too steep for construction of ter-
races, and it also has an unfavorable firm subsoil, is
moderately slowly permeable, and is difficult to revege-
tate when the subsoil is exposed.

The use of this soil for pasture and hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition. Returning
crop residue to the soil or regularly adding other organic
material improves fertility and helps maintain soil tilth.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed.

This soil is in capability subclass Vle.

65E3—Lindley clay loam, 14 to 18 percent slopes,
severely eroded. This moderately steep, well drained
soil is on convex sides of valleys on uplands in the
strongly dissected parts of the county. Individual areas
are irregular bands. Areas are generally 5 to 15 acres in
size.

Typically, the surface layer is dark grayish brown clay
loam in most places. The subsoil extends to a depth of
about 56 inches. It is dark brown loam in the upper part,
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yellowish brown clay loam in the middle part, and yellow-
ish brown and strong brown clay loam in the lower part.
The substratum is yellowish brown clay loam.

This soil has moderately slow permeability and high
available water capacity. The available subsoil phospho-
rus is medium, and the available subsoil potassium is
very low. Unless limed, the surface layer is strongly acid.
Surface runoff is rapid. Organic matter content of the
surface layer is very low.

Because this soil is too steep for use of ordinary farm
machinery, it is not suited to corn, soybeans, and small
grains. It is suited to grasses and legumes for hay and
pasture. This soil is also suited to trees.

If this soil is cultivated, there is a severe hazard of
erosion. This soil is too steep for the construction of
terraces, and it also has an unfavorable firm subsoil, is
moderately slowly permeable, and is difficult to renovate
when the subsoil is exposed.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition. Returning
crop residue to the soil or adding other organic material
improves fertility and soil tilth.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed.

This soil is in capability subclass Vile.

65F—Lindley loam, 18 to 25 percent slopes. This
steep, well drained soil is on the lower part of long
slopes in strongly dissected areas. Individual areas are
long and narrow and are 10 to 40 acres in size.

Typically, the surface layer is very dark grayish brown
loam about 7 inches thick. The subsurface layer is dark
grayish brown loam about 3 inches thick. The subsoil
extends to a depth of about 56 inches. It is brown loam
in the upper part, yellowish brown clay loam in the
middle part, and yellowish brown and strong brown clay
loam in the lower part. The substratum is yellowish
brown clay loam.

This soil has moderately slow permeability and high
available water capacity. The available subsoil phospho-
rus is medium, and the available subsoil potassium is
very low. Unless limed, the surface layer is strongly acid.
Surface runoff is rapid. Organic matter content of the
surface layer is very low.

Because this soil is too steep for use of ordinary farm
machinery, it is not suited to corn, soybeans, and small
grain. It is better suited to grasses and legumes for hay
and pasture. This soil is suited to trees. Many areas
remain in native hardwoods.
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If this soil is cultivated, there is a severe hazard of
erosion. This soil is too steep for the construction of
terraces, and it also has an unfavorable firm subsoil, is
moderately slowly permeable, and is difficult to revege-
tate when the subsoil is exposed.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition. Returning
crop residue to the soil or regularly adding other organic
material improves fertility and soil tilth.

Tree seeds germinate well and seedlings and cuttings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass Vile.

69C2—~—Clearfield siity clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
poorly drained to somewhat poorly drained soil is com-
monly in coves near upland divides, but it is on concave
side slopes in some places. Individual areas are 5 to 10
acres in size.

Typically, the surface layer is very dark gray silty clay
loam about 9 inches thick. The subsoil extends to a
depth of about 46 inches. It is grayish brown silty clay
loam in the upper part, olive gray and light gray silty clay
loam in the middle part, and light gray silty clay loam in
the lower part. The next layer is light gray clay with
strong brown and yellowish brown mottles.

This soil has moderately slow permeability in the upper
part and very slow permeability in the lower part. Availa-
ble water capacity is high. The available subsoil phos-
phorus and potassium are low. Unless limed, the surface
layer is medium acid. Surface runoff is medium. Organic
matter content in the surface layer is high.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

if this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent soil loss. In most
places contouring and terracing are beneficial. In wet
years field work is delayed because providing adequate
erosion control and drainage is difficult. A combination of
terracing and subsurface drainage is necessary. For the
best drainage, proper placement of the subsurface drain-
age lines is very important. If possible, the lines should
be placed just above or in contact with the underlying
clay layer that typically occurs at a depth of 3 to 6 feet.
Lines placed in the clay are not as efficient as lines
placed on or just above it. Returning crop residue to the
soil or regularly adding other organic material improves
fertility and soil tilth.
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The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass Illw.

75—Givin silt loam, 0 to 2 percent slopes. This
nearly level, somewhat poorly drained soil is on broad
upland divides. Individual areas are rather regular in
shape and somewhat longer than wide. They are 5 to 15
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 5 inches thick. The
subsoil extends to a depth of 60 inches or more. It is
dark grayish brown and brown silty clay loam in the
upper part, grayish brown silty clay loam in the middle
part, and mottied yellowish brown and light olive gray
silty clay loam in the lower part. In some areas the
surface layer is thinner and the subsurface layer is a
more distinct gray.

This soil has moderately slow permeability and high
available water capacity. This soil is wet in seasons of
excessive rainfall. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is strongly acid. Surface
runoff is slow. Organic matter content in the surface
layer is moderate.

This soil is suited to corn and soybeans. it is well
suited to grasses and legumes for hay and pasture. This
soil is also suited to trees.

Subsurface drainage may make field operations more
timely in years of above normal rainfall. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility and helps maintain good tilth.

If this soil is used for pasture, overgrazing the pasture
or grazing when the soil is too wet causes surface com-
paction and results in poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed.

This soil is in capability class |.

76B—Ladoga silt loam, 2 to 5 percent slopes. This
gently sloping, moderately well drained soil is on slightly
convex, narrow upland divides. Individual areas are usu-
ally quite long and narrow. They are often more than
one-half mile long but only a few hundred feet wide.
Areas of this soil commonly are 40 to 60 acres in size.
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Typically, the surface layer is very dark gray silt loam
about 9 inches thick. The subsurface layer is dark gray-
ish brown silt loam about 3 inches thick. The subsoil
extends to a depth of 60 inches or more. It is brown silty
clay loam in the upper part, yellowish brown silty clay
loam in the middle part, and mottled light brownish gray
and yellowish brown silty clay loam in the lower part. In
some small, nearly level areas the surface layer is
thicker. At the head of some drainageways the soil has a
mottled subsoil and is not as well drained.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is generally medium acid.
Surface runoff is slow or medium. Organic matter con-
tent of the surface layer is moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. Some areas are
well suited to contouring and terracing because of the
long, uniform slopes. With terraces this soil can be plant-
ed to row crops more often than with most other conser-
vation practices. Returning crop residue to the soil or
regularly adding other organic material improves fertility
and helps maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when this soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during the wet peri-
ods help keep pasture and soil in good condition.

This soil is in capability subclass lle.

76C2—Ladoga siit loam, 5§ to 9 percent slopes,
moderately eroded. This moderately sloping, moderate-
ly well drained soil is on the edge of convex, narrow
upland divides and on side slopes. Individual areas are
usually quite long, narrow, and irregular in shape. Most
areas of this soil are commonly one-half mile or more
long and only a few hundred feet wide. Areas of this soil
are 20 to 40 acres in size.

Typically, the surface layer is very dark grayish brown
or dark grayish brown silt loam 4 to 7 inches thick. The
subsoil extends to a depth of 60 inches or more. It is
brown silty clay loam in the upper part, yellowish brown
silty clay loam in the middle part, and mottled light
brownish gray and yellowish brown silty clay loam in the
lower part. In some areas the surface layer is silty clay
loam.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is generally medium acid.
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Surface runoff is medium. Organic matter content in the
surface layer is moderate.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture. This soil
is also suited to trees. A few small areas remain in
native hardwoods.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. Some areas are
well suited to contouring and terracing. With terraces this
soil can be planted to row crops more often than with
most other conservation practices. Returning crop resi-
due to the soil or regularly adding other organic material
improves fertility and helps maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when this soil is wet causes surface compaction, in-
creases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed.

This soil is in capability subclass llle.

76D2—Ladoga silt loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, moderately
well drained soil is on convex upland side slopes. Individ-
ual areas are irregular in shape and are generally rather
long and narrow. Areas of this soil are 15 to 30 acres in
size.

Typically, the surface layer is very dark grayish brown
or dark grayish brown silt loam 3 to 6 inches thick. The
subsoil extends to a depth of 60 inches or more. It is

- brown silty clay loam in the upper part, yellowish brown

silty clay loam in the middle part, and mottled light
brownish gray and yellowish brown silty clay loam in the
lower part. In some areas the surface layer is silty clay
loam. In some areas the subsoil as well as the subsur-
face layer has been mixed with the surface layer. In
small areas at the head of drainageways the subsoil is
gray and more mottled.

" This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is generally medium acid.
Surface runoff is medium or rapid. Organic matter con-
tent in the surface layer is moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture. This soil is
well suited to trees.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. Some areas are well suited to contouring and ter-
racing. With terraces this soil can be planted to row
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crops more often than with other conservation practices.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps to
maintain soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed.

This soil is in capability subclass llle.

80B—Clinton silt loam, 2 to 5 percent slopes. This
gently sloping, moderately well drained soil is on narrow,
convex upland divides and the upper part of side slopes.
Individual areas are long, narrow, and irregular in shape.
They are commonly more than one-half mile long and 10
to 30 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 5 inches thick. The subsurface layer is brown
silt loam about 3 inches thick. The subsoil extends to a
depth of about 62 inches. It is brown silty clay loam in
the upper part, yellowish brown silty clay loam in the
middle part, and light brownish gray silty clay loam in the
lower part. The substratum is yellowish brown friable silty
clay loam. In cultivated areas, plowing has mixed some
of the subsurface layer with the surface layer, forming a
dark grayish brown plow layer 7 to 9 inches thick. In
some small areas at the heads of drainageways the soil
has a mottled subsoil and is not as well drained.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is high,
and the available subsoil potassium is very low. Unless
limed, the surface layer is strongly acid. Surface runoff is
slow or medium. Organic matter content in the surface
layer is moderately low.

This soil is well suited to corn, soybeans, small grains,
and legumes for hay and pasture. This soil is also weli
suited to trees. A few small areas remain in native hard-
woods.

If the soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. Many areas have
slopes that are long enough and smooth enough to be
terraced and farmed: on the contour. With terraces this
soil can be planted to row crops more often than with
most other conservation practices. Returning crop resi-
due to the soil or regularly adding other organic material
improves fertility, reduces crusting, increases water infil-
tration, and helps to maintain good tilth.

The use of this soil for pasture or hay is also effective
in controlling erosion. Overgrazing the pasture or grazing

21

when the soil is too wet causes surface compaction,
excessive runoff, and poor tilth. Stocking at proper rates,
rotating pastures, deferring grazing at appropriate times,
and restricting use during wet periods help keep the
pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass lle.

80C2—Clinton silt loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping, moderate-
ly well drained soil is on tops and sides of long, convex
ridges. Individual areas are long, narrow, and irregular in
shape. They are usually 10 to 30 acres in size.

Typically, the surface layer is grayish brown silt loam
about 5 inches thick. The subsoil extends to a depth of
about 60 inches. It is brown silty clay loam in the upper
part, yellowish brown silty clay loam in the middle part,
and light brownish gray silty clay loam in the lower part.
The substratum is yellowish brown silty clay loam. In
places, the eroded surface layer has been mixed with
some of the subsoil and the plow layer is brown silty clay
loam. In uneroded areas of pasture and woodland the
surface layer is very dark gray silt loam.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is high,

- and the available subsoil potassium is very low. Unless

limed, the surface layer is strongly acid. Surface runoff is
medium. Organic matter content in the surface layer is
moderately low.

This soil is suited to corn, soybeans, small grains, and
legumes for hay and pasture. This soil is well suited to
trees.

If this soil is cultivated, there is a hazard of further
-erosion. Minimum tillage helps prevent excessive soil
loss. In a few areas slopes are long enough and smooth
enough to be terraced and farmed on the contour. Re-
turning crop residue to the soil or regularly adding other
organic matter improves fertility, reduces crusting, and
increases water infiltration.

The use of this soil for pasture or hay is also effective
in controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
excessive runoff, and poorer ,tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
the pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass Ille.
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80D2—Clinton siit loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, moderately
well drained soil is usually in bands around side slopes
but in some places is on the crests of narrow ridges.
Individual areas are long, narrow, and irregular in shape
and usually are 10 to 30 acres in size.

Typically, the original surface layer has been mixed
with the subsurface layer and some subsoil. The present
surface layer is brown silt loam or silty clay loam. The
subsoil extends to a depth of about 48 inches. It is
brown silty clay loam in the upper part, yellowish brown
silty clay loam in the middle part, and light brownish gray
silty clay loam in the lower part. The substratum is yel-
lowish brown silty clay ioam. in most uneroded wooded
areas, a thin layer of leaf litter overlies a thin, very dark
grayish brown silt loam surface layer.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is high,
and the available subsoil potassium is very low. Unless
limed, the surface layer is strongly acid. Surface runoff is
medium or rapid. Organic matter content in the surface
layer is moderately low to low.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture. This soil is
well suited to trees.

if this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. Grassed waterways are needed to prevent the for-
mation of gullies where water concentrates. In many
areas slopes are long enough and uniform enough to be
terraced and farmed on the contour. With terraces this
soil can be planted to row crops more often than with
most other conservation practices. Returning crop resi-
due to the soil or regularly adding other organic material
improves fertility and helps maintain soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass llle.

88—Nevin silty clay loam, 0 to 2 percent slopes.
This nearly level, somewhat poorly drained soil is on
broad second bottoms a few feet above the flood plain.
Individual areas are roughly oval in shape and are 5 to
30 acres in size.

Typically, the surface layer is black, very dark brown,
and very dark grayish brown silty clay loam about 20
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inches thick. The subsoil extends to a depth of 60 inches
or more. It is dark grayish brown silty clay loam in the
upper part; dark gray, dark yellowish brown, and grayish
brown silty clay loam in the middle part; and light brown-
ish gray silty clay loam in the lower part. In some areas
on low benches of local alluvium, the surface layer is 30
inches or more thick. In some areas the soil has a silt
loam surface layer, has gray silt coatings or platy struc-
ture in the subsurface layer, and is more olive or gray
colored in the subsaoil.

This soil has moderate permeability and very high
available water capacity. The available subsoil phospho-
rus is medium, and the available subsoil potassium is
high. Unless limed, the surface layer is medium acid.
Surface runoff is slow. Organic matter content in the
surface layer is high.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

In some areas properly placed diversion terraces pro-
tect this soil from siltation. Returning crop residue to the
soil or regularly adding other organic material improves
fertility and helps maintain good tiith.

If this soil is used for pasture, overgrazing the pasture
or grazing when the soil is too wet causes surface com-
paction and poor tilth. Stocking at proper rates, rotating
pastures, deferring grazing at appropriate times, and re-
stricting use during wet periods help keep pasture and
soil in good condition.

This soil is in capability class |I.

93D2—Shelby-Adair complex, 9 to 14 percent
slopes, moderately eroded. These moderately sloping,
moderately well drained and somewhat poorly drained
soils are in bands along the lower part of valley sides.
Individual areas are irregular in shape and are 5 to 20
acres in size. The Shelby soil makes up 60 percent of
the complex and the Adair soil makes up 40 percent.

Typically, the surface layer of the Shelby soil is very
dark grayish brown and brown loam about 8 inches thick.
The subsoil extends to a depth of about 42 inches. It is
brown and dark brown clay loam in the upper part and
yellowish brown clay loam in the lower part. The substra-
tum is yellowish brown loam.

The Shelby soil has moderately slow permeability and
high available water capacity. The available subsoil
phosphorus is low, and the available subsoil potassium is
high. Unless limed, the surface layer is medium acid.
Surface runoff is medium to rapid. Organic matter con-
tent in the surface layer is moderate.

Typically, the surface layer of the Adair soil is very
dark grayish brown silty clay loam about 6 inches thick.
The subsoil extends to a depth of about 60 inches. It is
dark brown silty clay loam in the upper part, mottled
multicolored clay loam in the middle part, and mottled
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light brownish gray, brown, and strong brown clay loam
in the lower part.

The Adair soil has slow permeability and high available
water capacity. The available subsoil phosphorus is very
low, and the available subsoil potassium is very low to
low. Unless limed, the surface layer is typically slightly
acid. Surface runoff is medium to rapid. Organic matter
content in the surface layer is moderate.

These soils are moderately well suited to corn, soy-
beans, and small grains. They are better suited to
grasses and legumes for hay and pasture and to trees.

If these soils are cultivated, there is a hazard of further
erosion. Minimum tillage and grassed waterways help
prevent excessive soil loss. In some places contouring is
beneficial. Terracing is only moderately satisfactory be-
cause of slope, the firm subsoil, and the moderately slow
and slow permeability. Returning crop residue to the soil
or regularly adding other organic material improves fertil-
ity and helps maintain soil tilth.

The use of these soils for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed.

This complex is in capability subclass Ve.

94D2—Caleb-Mystic loams, 9 to 14 percent slopes,
moderately eroded. These strongly sloping, moderately
well drained and somewhat poorly drained soils are on
sides of high benches. Individual areas are long, narrow,
and regular in shape and range from a few acres to 30
acres in size. The Caleb soil makes up 60 percent of the
map unit and the Mystic soil 40 percent.

Typically, the surface layer of the Caleb soil is very
dark grayish brown loam about 7 inches thick. The sub-
soil extends to a:depth of 60 inches or more. It is dark
yellowish brown and brown loam in the upper part, yel-
lowish brown clay loam in the middle part, and strong
brown, grayish brown, and yellowish brown sandy loam
in the lower part.

The Caleb soil has moderately slow permeability and
moderate available water capacity. The available subsoil
phosphorus and potassium are very low. Unless limed,
the surface layer is medium acid. Surface runoff is
medium or rapid. Organic matter content in the surface
layer is moderate.

Typically, the surface layer of the Mystic soil is very
dark grayish brown loam about 7 inches thick. The sub-
soil extends to a depth of 60 inches or more. It is
yellowish brown silty clay loam in the upper part; yellow-
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ish red, reddish yellow, and yellowish brown clay loam in
the middle part; and mottled yellowish red, brownish
yellow, and strong brown clay loam in the lower part.

The Mystic soil has slow permeability and high availa-
ble water capacity. The available subsoil phosphorus and
potassium are very low. Unless limed, the surface layer
is medium acid. Surface runoff is medium or rapid. Or-
ganic matter content in the surface layer is moderate.

These soils are moderately well suited to corn, soy-
beans, and small grains. They are better suited to
grasses and legumes for hay and pasture. These soils
are also suited to trees. A few areas are reverting to
timber.

If these soils are cultivated, there is a hazard of further
erosion. Minimum tillage and grassed waterways help
prevent excessive soil loss. In some places contouring is
beneficial. Returning crop residue to the soil or regularly
adding other organic material improves fertility and helps
maintain soil tilth.

The use of these soils for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if the competing vegetation is
controlled or removed by site preparation, prescribed
burning, or spraying and cutting.

This complex is in capability subclass [Ve.

98—Huntsville silt loam, 0 to 2 percent slopes. This
nearly level, moderately well drained or well drained soil
is on low second bottoms above the present flood plain
in most places. This soil is subject to occasional flood-
ing. Individual areas are elongated and regular in shape
and range from 5 to 30 acres in size.

Typically, the surface layer is very dark grayish brown,
very dark brown, and dark brown silt loam about 29
inches thick. The substratum extends to a depth of 60
inches or more. It is brown silt loam in the upper part,
brown loam in the middle part, and yellowish brown loam
in the lower part. On some natural levees the soil has a
fine sandy loam subsoil and gray silt coatings in the
upper part of the subsoil.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is low.
Unless limed, the surface layer is slightly acid. Surface
runoff is slow. Organic matter content in the surface
layer is high.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

Minimum tillage helps control erosion. In some areas
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properly placed diversion terraces protect this soil from
siltation. Returning crop residue to the soil or regularly
adding other organic material improves fertility and helps
to maintain good tilth.

If this soil is used for pasture, overgrazing the pasture
or grazing when the soil is too wet causes surface com-
paction and poorer tilth. Stocking at proper rates, rotat-
ing pastures, deferring grazing at appropriate times, and
restricting use during wet periods help keep pasture and
soil in good condition.

This soil is in capability class |.

119—Muscatine silty clay loam, 0 to 2 percent
slopes. This nearly level, somewhat poorly drained soil
is on broad upland flats. Individual areas are roughly oval
in shape and 10 to 30 acres in size.

Typically, the surface layer is very dark gray, very dark
grayish brown, and dark grayish brown silty clay and silty
clay loam about 25 inches thick. The subsoil extends to
a depth of about 49 inches. It is grayish brown silty clay
loam in the upper part and yellowish brown silty clay
loam in the lower part. The substratum is olive silty clay
loam. In a few small depressions the soil dries slowly
during wet periods.

This soil has moderate permeability and very high
available water capacity. The available subsoil phospho-
rus is low, and the available subsoil potassium is very
fow. Unless limed, the surface layer is medium acid.
Surface runoff is slow. Organic matter content in the
surface layer is high.

This soil is well suited to corn, soybeans, and small
grains. It is also well suited to grasses and legumes for
hay and pasture.

Subsurface drainage may make field operations more
timely in years of above normal rainfall. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility and helps to maintain good tilth.

If this soil is used for pasture, overgrazing the pasture
or grazing when the soil is too wet causes surface com-
paction and poorer tilth. Stocking at proper rates, rotat-
ing pastures, deferring grazing at appropriate times, and
restricting use during wet periods help keep pasture and
soil in good condition.

This soil is in capability class I.

120B—Tama siity clay loam, 2 to 5§ percent slopes.
This gently sloping, well drained soil is on upland ridge-
tops. Individual areas are irregular in shape and 10 to 80
acres in size.

Typically, the surface layer is very dark brown, very
dark grayish brown, and dark brown silty clay loam about
17 inches thick. The subsoil extends to a depth of about
43 inches. It is brown silty clay loam in the upper part,
dark yellowish brown and yellowish brown silty clay loam
in the middle part, and dark yellowish brown silty clay

SOIL SURVEY

joam in the lower part. The substratum is yellowish
brown silty clay loam.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is strongly acid. Surface
runoff is slow or medium. Organic matter content in the
surface layer is moderate.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent excessive sail loss. Most
areas are well suited to contouring and terracing be-
cause of the uniform slopes. With terraces this soil can
be planted to row crops more often than with most other
conservation practices. Returning crop residue to the soil
or regularly adding other organic material improves fertil-
ity and helps maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass lle.

120C2—Tama siity clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
well drained soil is on long, slightly convex side slopes.
Individual areas are irregular in shape and 10 to 70 acres
in size.

Typically, the surface layer is dark brown or very dark
brown silty clay loam about 3 to 6 inches thick and has
brown mottles. The subsoil extends to a depth of about
40 inches. It is brown silty clay loam in the upper part,
dark yellowish browr and yellowish brown silty clay loam
in the middle part, and dark yellowish brown silty clay
loam in the lower part. The substratum is yellowish
brown light silty clay loam. In some small areas the soil
hhaska very dark brown surface layer more than 7 inches
thick.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is strongly acid. Surface
runoff is medium. Organic matter content in the surface
layer is moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

If this-soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. Most areas are well suited to contouring and terrac-
ing because of the long, uniform slopes. With terraces
this soil can be planted to row crops more often than
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with other conservation practices. Returning crop residue
to the soil or regularly adding other organic material
improves fertility and soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass llle.

120D2—Tama silty clay loam, 9 to 14 percent
slopes, moderately eroded. This strongly sloping, well
drained soil is on convex and smooth side slopes. Indi-
vidual areas are parallel to drainageways and usually
several hundred feet wide. They are long and irregular in
shape and are 10 to 80 acres in size.

Typically, the surface layer is dark brown or very dark
brown silty clay loam 3 to 6 inches thick, and has brown
mottles. The subsoil extends to a depth of about 40
inches. It is brown silty clay loam in the upper part, dark
yellowish brown and yellowish brown silty clay loam in
the middle part, and dark yellowish brown silty clay loam
in the lower part. The substratum is yellowish brown silty
clay loam.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is strongly acid. Surface
runoff is medium or rapid. Organic matter content of the
surface layer is moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. Most areas are well suited to contouring and terrac-
ing because of the long, uniform slopes. With terraces
this soil can be planted to row crops more often than
with most other conservation practices. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility and soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass llle.

130—Belinda silt loam, 0 to 2 percent slopes. This
nearly level, poorly drained soil is on flat but rather
narrow upland divides. Some areas are ponded for short
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periods. Individual areas are regular in shape and 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 gray and dark grayish brown silt loam about 8
inches thick. The subsoil extends to a depth of about 54
inches. It is dark gray and dark grayish brown silty clay in
the upper part, grayish brown silty clay in the middle
part, and olive gray and light olive gray silty clay loam in
the lower part. The substratum is light olive gray silty
clay loam. In a few small areas the soil is slowly perme-
able and the drainage problem is less severe.

This soil has very slow permeability and moderately
high available water capacity. The available subsoil
phosphorus is low, and available subsoil potassium is
very low. Unless limed, the surface layer is slightly acid.
Surface runoff is very slow. Organic matter content in the
surface layer is moderate.

If properly drained, this soil is suited to corn and soy-
beans. It is also suited to grasses and legumes for hay
and pasture. The occasional ponding drowns out crops
in some years.

Open ditches may be needed to successfully drain all
areas. Small isolated areas are left idle in wet years.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps main-
tain soil tilth.

If this soil is used for pasture or hay, overgrazing the
pasture or grazing when the soil is too wet causes sur-
face compaction and poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use in wet periods keep pasture
and soil in good condition.

This soil is in capability subclass illw.

131B—Pershing silt loam, 2 to 5 percent slopes.
This gently sloping, somewhat poorly drained or moder-
ately well drained soil is on slightly convex, narrow
upland divides. Individual areas are usually quite long
and narrow. They are often one-half mile or more long
and only a few hundred feet wide. Areas of this soil
are commonly 40 to 60 acres in size.

Typically, the surface layer is very dark gray and very
dark grayish brown silt loam about 7 inches thick. The
subsurface layer is dark grayish brown silt loam about 2
inches thick. The subsoil extends to a depth of 60 inches
or more. It is dark grayish brown and grayish brown silty
clay loam in the upper part, grayish brown silty clay loam
and silty clay in the middle part, and light brownish gray
silty clay loam in the lower part. In some small nearly
level areas the subsoil is more gray and in some moder-
ately eroded areas the surface layer is mottled dark
grayish brown and very dark grayish brown.

This soil has slow permeability and high available
water capacity. The available subsoil phosphorus is hiah
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and the available subsoil potassium is very low. Unless
limed, the surface layer is slightly acid. Surface runoff is
medium. Organic matter content in the surface layer is
moderate.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. Some areas are
well suited to contouring and terracing because of the
uniform slopes. With terraces this soil can be planted to
row crops more often than with most other conservation
practices. Returning crop residue to the soil or regularly
adding other organic material improves fertility and helps
maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass lle.

131C2—Pershing siit loam, 5§ to 9 percent slopes,
moderately eroded. This moderately sloping, somewhat
poorly drained or moderately well drained soil is on side
slopes at the edge of convex, narrow upland divides.
Individual areas are usually quite long, narrow, and irreg-
ular in shape. Areas of this soil are 15 to 30 acres in
size.

Typically, the surface layer is very dark grayish brown
or dark grayish brown silt loam about 4 to 7 inches thick.
The subsoil extends to a depth of about 50 inches. It is
dark grayish brown and grayish brown silty clay loam in
the upper part, grayish brown silty clay loam and silty
clay in the middle part, and light brownish gray silty clay
loam in the lower part. In some areas the surface layer is
thicker.

This soil has slow permeability and high available
water capacity. The available subsoil phosphorus is high,
and available subsoil potassium is very low. Unless
limed, the surface layer is slightly acid. Surface runoff is
medium. Organic matter content in the surface layer is
moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture. This soil is
also suited to trees.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent soil loss. Some
areas are well suited to contouring and terracing be-
cause of the uniform slopes. With terraces this soil can
be planted to row crops more often than with most other
. conservation practices. Returning crop residue to the soil
~ or regularly adding other organic material improves fertil-
ity and helps maintain good tilth.

SOIL SURVEY

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass llle.

132B—Weller silt loam, 2 to 5 percent slopes. This
gently sloping, moderately well drained soil is on narrow,
convex upland divides and the upper part of side slopes.
Individual areas are long, narrow, and irregular in shape.
They are commonly more than one-half mile long and 10
to 20 acres in size.

Typically, the surface layer is grayish brown silt loam
about 8 inches thick. The subsurface layer is grayish
brown and pale brown silt loam about 2 inches thick.
The subsoil extends to a depth of about 55 inches. It is
brown silty clay loam in the upper part, grayish brown
and strong brown silty clay in the middle part, and light
brownish gray and light olive gray silty clay loam in the
lower part. The substratum is light olive gray silty clay
loam.

This soil has slow permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is strongly acid. Surface
runoff is medium. Organic matter content in the surface
layer is moderately low.

This soil'is suited to corn, soybeans, small grains, and
legumes for hay- and pasture. This soil is also suited to
trees. A few small areas remain in native hardwoods.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. Many areas have
slopes that are long enough and smooth enough to be
terraced and farmed on the contour. With terraces this
soil can be planted to row crops more often than with
most other conservation practices. Returning crop resi-
due to the soil or regularly adding other organic materials
improves fertility, reduces crusting, increases water infil-
tration, and helps maintain good tilth.

The use of this soil for pasture or hay is also effective
in controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
excessive runoff, and poor tilth. Stocking at proper rates,
rotating pastures, deferring grazing at appropriate times,
and restricting use during wet periods help keep the
pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
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trolled or remove by site preparation, prescribed burning,
or spraying and cutting.
This soil is in capability subclass llle.

132C2—Weller siit loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping, moderate-
ly well drained soil is on convex tops and sides of ridges.
Individual areas are long, narrow, and irregular in shape.
They are 5 to 15 acres in size.

Typically, the surface layer is grayish brown and dark
grayish brown silt loam about 3 to 6 inches thick. The
subsoil extends to a depth of about 55 inches. It is
brown silty clay loam in the upper part, grayish brown
and strong brown silty clay in the middle part, and light
brownish gray and light olive gray silty clay loam in the
lower part. The substratum is light olive gray silty clay
loam. In a few areas the surface layer is light silty clay
loam. In some uneroded areas the surface layer is very
dark grayish brown or dark grayish brown.

This soil has slow permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is strongly acid. Surface
runoff is medium. Organic matter content in the surface
layer is low.

This soil is suited to corn, soybeans, small grains, and
legumes for hay and pasture. This soil is well suited to
trees.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. A few areas have slopes that are long enough and
smooth enough to be terraced and farmed on the con-
tour. Returning crop residue to the soil or regularly
adding other organic matter improves fertility, reduces
crusting, and increases water infiltration.

The use of this soil for pasture or hay is also effective
in controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
excessive runoff, and poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass lile.

133—Colo silty clay loam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is on first bottoms
and in drainageways. This soil is subject to flooding.
Individual areas are generally long and narrow and are
20 to 40 acres in size.

Typically, the surface layer is very dark brown and
black silty clay loam about 46 inches thick. The substra-
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tum is very dark gray silty clay loam. Some small areas
have several inches of very dark grayish brown silt loam
overwash. In some small areas the surface layer is only
30 inches or less thick.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is medium acid. Surface
runoff is slow. Organic matter content of the surface
layer is high.

This soil is well suited to corn, soybeans, and grasses
and legumes for hay and pasture if the soil is drained
and if flooding is not too frequent. Areas that are flooded
too often or that are cut up by old stream channels are
generally used for pasture or hay.

Spring plowing and planting are sometimes delayed by
flooding. Artificial drainage lowers the water table and
improves the timeliness of field operations. In places
diversion terraces help protect the soil from flooding.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps main-
tain good tilth.

If this soil is used for pasture or hay, overgrazing the
pasture or grazing when the soil is too wet causes sur-
face compaction, increases runoff, and results in poorer
tilth. Stocking at proper rates, rotating pastures, deferring
grazing at appropriate times, and restricting use during
wet periods help keep pasture and soil in good condition.

This soil is in capability subclass llw.

133B—Colo silty clay loam, 2 to 5 percent slopes.
This gently sloping, poorly drained soil is at the base of
valley sides and in some drainageways. Individual areas
are long and narrow and range from 5 to 10 acres in
size.

Typically, the surface layer is very dark brown and
black silty clay loam about 46 inches thick. The substra-
tum is very dark gray silty clay loam. In some areas there
is an accumulation of clay in the subsoil. In some areas
the soil has layers of clay loam rather than silty clay
loam.

" This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is medium acid. Surface
runoff is medium. Organic matter content in the surface
layer is high.

This soil is suited to corn, soybeans, and grasses and
legumes for hay and pasture.

Artificial drainage lowers the water table and improves
the timeliness of field operations. Diversion terraces pro-
tect the soil from runoff from higher lying soils. Returning
crop residue to the soil or regularly adding other organic
material improves fertility and helps maintain good tilth.
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If this soil is used for pasture or hay, overgrazing the
pasture or grazing when the soil is too wet causes sur-
face compaction, increases runoff, and results in poorer
tilth. Stocking at proper rates, rotating pastures, deferring
grazing at appropriate times, and restricting use during
wet periods help keep pasture and soil in good condition.

This soil is in capability subclass liw.

133+—Colo siit loam, 0 to 2 percent slopes. This
nearly level, poorly drained soil is on wide flat bottom
lands and in drainageways. These soils are subject to
flooding. Individual areas are long and narrow in most
places and are 10 to 30 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 7 to 18 inches thick. The next layer is
black silty clay loam about 40 inches thick. The substra-
tum is very dark gray silty clay loam.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is medium acid. Surface
runoff is slow. Organic matter content of the surface
layer is moderate.

If drained, this soil is suited to corn, soybeans, and
grasses and legumes for hay and pasture.

Spring plowing and planting are sometimes delayed by
flooding. This soil is generally not as wet as Colo soils
that have no overwash, but it benefits from artificial
drainage. Because the surface layer is silt loam, plowing
and preparation of the seedbed is easier in this soil than
on other Colo soils. Diversion terraces above this soil
protect it from siltation. Returning crop residue to the soil

" or regularly adding other organic material improves fertil-
ity and helps maintain good tilth.

If this soil is used for pasture or hay, overgrazing the
pasture or grazing when the soil is too wet causes sur-
face compaction, increases runoff, and results in poorer
tilth. Stocking at proper rates, rotating pastures, deferring
grazing at appropriate times, and restricting use during
wet periods help keep pasture and soil in good condition.

This soil is in capability subclass liw.

162B—Downs silt loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on upland ridgetops.
Individual areas are irregular in shape and range from 5
to 50 acres in size.

Typically, the surface layer is very dark gray silt loam
about 8 inches thick. The subsurface layer is dark gray-
ish brown silt loam about 3 inches thick. The subsoil
extends to a depth of 60 inches or more. It is brown silty
clay loam in the upper part, yellowish brown silty clay
loam in the middle part, and mottled yellowish brown and
grayish brown silt loam and silty clay loam in the lower
part.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and available subsoil potassium is very low.

SOIL SURVEY

Unless limed, the surface layer is slightly acid. Surface
runoff is slow or medium. Organic matter content in the
surface layer is moderate.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. Some areas are
well suited to contouring and terracing because of the
uniform slopes. With terraces this soil can be planted to
row crops more often than with most other conservation
practices. Returning crop residue to the soil or regularly
adding other organic material improves fertility and helps
maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass lle.

162C2—Downs silt loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping, well
drained soil is on tops and convex sides of upland
ridges. Individual areas are irregular in shape and range
from 5 to 25 acres in size.

Typically, the surface layer is very dark gray silt loam
about 3 to 6 inches thick. The subsurface layer is dark
grayish brown silt loam about 3 inches thick. The subsoil
extends to a depth of 60 inches or more. It is brown siity
clay loam in the upper part, yellowish brown silty clay
loam in the middle part, and mottled yellowish brown and
grayish brown silt loam and silty clay loam in the lower
part.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is slightly acid. Surface
runoff is medium. Organic matter content in the surface
layer is moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture. This soil is
suited to trees.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent soil loss. Some
areas are well suited to contouring and terracing be-
cause of the long slopes. With terraces this soil can be
planted to row crops more often than with most other
conservation practices. Returning crop residue to the soil
or regularly adding other organic material improves fertil-
ity and helps maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
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propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass llle.

162D2—Downs slit loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, well drained
soil is on convex side slopes on uplands. Individual
areas are irregular in shape and range from 5 to 30
acres in size.

Typically, the surface layer is very dark gray silt loam
about 3 to 6 inches thick. The subsurface layer is dark
grayish brown silt loam about 3 inches thick. The subsoil
extends to a depth of 60 inches or more. It is brown silty
clay loam in the upper part, yellowish brown silty clay
loam in the middle part, and mottled yellowish brown and
grayish brown silt loam and silty clay loam in the lower
part.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is slightly acid. Surface
runoff is medium or rapid. Organic matter content in the
surface layer is moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture. This soil is
also suited to trees.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. Some areas are suited to contouring and terracing.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps main-
tain soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass llle.

163B—Fayette siit loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on upland ridgetops.
Individual areas are small and irregular in shape and
range from 10 to 35 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsurface layer is dark
grayish brown silt loam. The subsoil extends to a depth
of 60 inches or more. It is dark yellowish brown sitty clay
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loam in the upper part and dark brown and yellowish
brown silty clay loam in the lower part. The substratum is
mottled yellowish brown and light brownish gray silty clay
loam.

This soil has moderate permeability and high available
water capacity. The available. subsoil phosphorus is high
and the available subsoil potassium is very low. Unless
limed, the surface layer is slightly acid. The surface
runoff is slow or medium. Organic matter content in the
surface layer is moderate.

This soil is suited to corn, soybeans, small grains, and
legumes for hay and pasture. This soil is well suited to
trees. A few small areas remain in native hardwoods.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. In many areas
slopes are long enough and smooth enough to be ter-
raced and farmed on the contour. Returning crop residue
to the soil or regularly adding other organic material
improves fertility, reduces crusting, increases water infil-
tration, and helps maintain good tilth.

The use of this soil for pasture or hay is also effective
in controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
excessive runoff, and poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
the pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass Ile.

163C2—Fayette siit loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping, well
drained soil is on tops and convex sides of upland
ridges. Individual areas are long, narrow, and irregular in
shape and range from 10 to 30 acres in size.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil extends to a depth of about 48
inches. It is dark yellowish brown silty clay loam in the
upper part and yellowish brown silty clay loam in the
lower part. The substratum is mottled yellowish brown
and light brownish gray silty clay loam. In some small
areas the soil has a thin very dark gray surface layer and
a dark grayish brown subsurface layer. There are also a
few small spots of sand.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is high,
and the available subsoil potassium is very low. Unless
limed, the surface layer is slightly acid. Surface runoff is
medium. Organic matter content of the surface layer is
moderately low.

This soil is suited to corn, soybeans, small grains, and
legumes for hay and pasture. This soil is well suited to
trees.
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It the soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. Returning crop residue to the soil or regularly
adding other organic matter improves fertility, reduces
crusting, and increases water infiltration.

The use of this soil for pasture or hay is also effective
in controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
excessive runoff, and poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass lile.

163D2—Fayette silt loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, well drained
soil is on convex upland side slopes. Individual areas are
irregular in shape and range from 5 to 20 acres in size.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil extends to a depth of about 40
inches. It is dark yellowish brown silty clay loam in the
upper part and yellowish brown silty clay loam in the
lower part. The substratum is mottied yellowish brown
and light brownish gray silty clay loam.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is high,
and the available subsoil potassium is very low. Unless
limed, the surface layer is slightly acid. Surface runoff is
medium or rapid. Organic matter content in the surface
layer is moderately low.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture. This soil is
well suited to trees.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. Grassed waterways are needed to prevent forma-
tion of gullies where water concentrates. In many areas
slopes are long enough and uniform enough to be ter-
raced and farmed on the contour. Returning crop residue
to the soil or regularly adding other organic material
improves fertility and helps maintain soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass Ille.
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163E2—Fayette silt loam, 14 to 18 percent slopes,
moderately eroded. This moderately steep, well drained
soil is on convex side slopes on highly dissected up-
lands. Individual areas are irregular in shape and 15 to
30 acres in size.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil extends to a depth of about 40
inches. It is dark yellowish brown silty clay loam in the
upper part, and yellowish brown silty clay loam in the
lower part. The substratum is mottled yellowish brown
and light brownish gray silty clay loam.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is high,
and the available subsoil potassium is very low. Unless
limed, the surface layer is slightly acid. Surface runoff is
rapid. Organic matter content in the surface layer is
moderately low.

This soil is moderately well suited to an occasional
row crop in rotation with small grains and grasses and
legumes for hay and pasture. It is better suited to con-
tinuous hay and pasture. This soil is well suited to trees.
A few small areas remain in native hardwoods.

If this soil is cultivated, there is a severe hazard of
erosion. Minimum tillage helps prevent soil loss. Return-
ing crop residue to the soil or regularly adding other
organic material improves fertility and helps maintain
good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increased runoff, and poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass [Ve.

163F2—Fayette slit loam, 18 to 25 percent slopes,
moderately eroded. This steep, well drained soil is on
dissected side slopes on highly dissected uplands. Indi-
vidual areas are irregular in shape and range from 5 to
15 acres in size.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil extends to a depth of about 40
inches. It is dark yellowish brown silty clay loam in the
upper part, and yellowish brown silty clay loam in the
lower part. The substratum is mottled yellowish brown
and light brownish gray silty clay loam.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is high,
and the available subsoil potassium is very low. Unless
limed, the surface layer is slightly acid. Surface runoff is
rapid or very rapid. Organic matter content in the surface
layer is low.
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This soil is poorly suited to corn, soybeans, and small
grains and only moderately well suited to pasture and
hay. This soil is suited to trees. A few small areas remain
in native hardwoods.

Operation of farm machinery is difficult because of the
steepness of slope and the presence of gullies and wa-
terways. [f this soil is cultivated, there is a severe hazard
of further erosion. Crops that require tillage should be
grown only in reestablishing grasses for hay and pasture.
Minimum tillage helps prevent excessive soil loss. Water-
ways and gullies can be shaped and seeded. Returning
crop residue to the soil or regularly adding other organic
material improves fertility and helps maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increased runoff, and poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass Vle.

179D2—Gara loam, 9 to 14 percent slopes, moder-
ately eroded. This strongly sloping, moderately well
drained or well drained soil is on the lower part of side
slopes on dissected uplands. Individual areas are long,
narrow, and irregular in shape and range from 5 to 15
acres in size.

Typically, the surface layer is very dark grayish brown
loam about 3 to 6 inches thick. The subsoil extends to a
depth of about 48 inches. It is brown loam in the upper
part, dark yellowish brown or yellowish brown loam and
clay loam in the middle part, and coarsely mottled light
brownish gray and yellowish brown loam in the lower
part. The substratum is coarsely mottled light brownish
gray and yellowish brown clay loam. In some places this
soil has a clay loam surface layer.

This soil has moderately slow permeability and high
available water capacity. The available subsoil phospho-
rus and potassium are very low. Unless limed, the sur-
face layer is medium acid. Surface runoff is medium or
rapid. Organic matter content in the surface layer is
moderate.

This soil is suited to corn, soybeans, and small grains.
It is better suited to grasses and legumes for hay and
pasture. This soil is well suited to trees. A few areas are
reverting to timber.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage and grassed waterways help
prevent excessive erosion. Terracing is only moderately
satisfactory because of the slope, firm subsoil, and mod-
erately slow permeability. Returning crop residue to the
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soil or regularly adding other organic material improves
fertility and helps maintain soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass IVe.

179E2—Gara loam, 14 to 18 percent slopes, mod-
erately eroded. This moderately steep, moderately well
drained or well drained soil is on convex sides of valleys
in strongly dissected uplands. Individual areas are
narrow irregular bands and range from 5 to 30 acres in
size.

Typically, the surface layer is very dark grayish brown
loam about 3 to 6 inches thick. The subsoil extends to a
depth of about 42 inches. It is brown loam in the upper
part, dark yellowish brown or yellowish brown loam and
clay loam in the middle part, and coarsely mottled light
brownish gray and yellowish brown loam in the lower
part. The substratum is coarsely mottled light brownish
gray and yellowish brown clay loam. In some places the
subsurface layer has been mixed with the surface layer.

This soil has moderately slow permeability and high
available water capacity. The available subsoil phospho-
rus and potassium are very low. Unless limed, the sur-
face layer is medium acid. Surface runoff is rapid. Organ-
ic matter content in the surface layer is moderate.

Because this soil is too steep for use of ordinary farm
machinery, it is not suited to corn, soybeans, or small
grains. It is suited to grasses and legumes for hay and
pasture. This soil is also suited to trees. A few small
areas remain in native hardwoods.

If this soil is cultivated, there is a severe hazard of
erosion. This soil is also too steep for construction of
terraces and has an unfavorable firm subsoil, is moder-
ately slowly permeable, and is difficult to revegetate
when the subsoil is exposed.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition. Returning
crop residue to the soil or regularly adding other organic
material helps improve fertility and maintain soil tilth.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
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trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.
This soil is in capability subclass Vie.

179F—Gara loam, 18 to 25 percent slopes. This
steep, moderately well drained or well drained soil is on
convex side slopes on uplands. Individual areas are long,
narrow, and irregular in shape and range from 10 to 30
acres in size.

Typically, the surface layer is very dark brown loam
about 7 inches thick. The subsurface layer is dark gray-
ish brown loam about 4 inches thick. The subsoil ex-
tends to a depth of about 41 inches. It is brown loam in
the upper part, dark yellowish brown or yellowish brown
loam and clay loam in the middle part, and coarsely
mottled light brownish gray and yellowish brown loam in
the lower part. The substratum is coarsely mottled light
brownish gray and yellowish brown clay loam. In some
areas the surface layer is very dark grayish brown loam
about 3 to 6 inches thick.

This soil has moderately slow permeability and high
available water capacity. The available subsoil phospho-
rus and potassium are very low. Unless limed, the sur-
face layer is medium acid. Surface runoff is rapid or very
rapid. Organic matter content in the surface layer is
moderate.

This soil is not suited to corn, soybeans, or small
grains. It is better suited to permanent pasture. This soil
is suited to trees. A few small areas remain in native
hardwoods.

If this soil is cultivated, there is a severe hazard of
erosion.

The use of this soil for pasture is effective in control-
ling erosion. Overgrazing the pasture or grazing when
the soil is too wet causes surface compaction, increases
runoff, and results in poorer tiith. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition. Renovation of pas-
ture is difficult because the soil is steep. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility and helps maintain soil tilth.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass Vile.

185D—Bauer silt loam, 9 to 14 percent slopes. This
strongly sloping, well drained or moderately well drained
soil is on convex side slopes on uplands. Individual
areas are long, narrow, and irregular in shape and range
from 10 to 20 acres in size.

Typically, the surface layer is black and very dark
grayish brown silt loam about 9 inches thick. The subsoil
extends to a depth of about 20 inches. It is olive brown
silty clay. in the middle part, grayish brown and light olive
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silty clay in the middle part, and olive clay in the lower
part. The substratum is multicolored clay shale.

This soil has very slow permeability and low available
water capacity. The available subsoil phosphorus is very
low, and the available subsoil potassium is low. Unless
limed, the surface layer is medium acid. Surface runoff is
medium or rapid. Organic matter content in the surface
layer is moderate.

This soil is poorly suited to corn, soybeans, and small
grains, but it is suited to grasses and legumes for hay
and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent excessive soil loss. In
many places contouring is beneficial. This soil is not
suitable for terraces because of the clay shale substra-
tum. Returning crop residue to the soil or regularly
adding other organic material improves fertility and helps
to maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass IVe.

185D2—Bauer silt loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, well drained
or moderately well drained soil is on convex side slopes
on uplands. Individual areas are long, narrow, and irregu-
lar in shape and usually range from 10 to 30 acres in
size.

Typically, the surface layer is very dark gray silt loam
about 3 to 6 inches thick. The subsoil extends to a depth
of about 20 inches. It is olive brown silty clay loam in the
upper part, grayish brown and light olive silty clay in the
middle part, and olive clay in the lower part. The substra-
tum is multicolored clay shale.

This soil has very slow permeability and low available
water capacity. The available subsoil phosphorus is very
low, and the available subsoil potassium is low. Unless
limed, the surface layer is medium acid. Surface runoff is
medium or rapid. Organic matter content in the surface
layer is moderate.

This soil is poorly suited to corn, soybeans, and small
grains, but it is suited to grasses and legumes for hay
and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent excessive soil loss. In
many places contouring is beneficial. This soil is not
suitable for terraces because of the shallowness to the
clay shale. The surface layer of this soil is lower in
organic matter content and fertility than the surface layer
of the slightly eroded Bauer soils. Returning crop residue
to the soil or regularly adding other organic material
improves fertility and helps maintain good tilth.
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The use of this soil for pasture or hay is effective in
controlling erosion (fig. 12). Overgrazing the pasture or
grazing when the soil is too wet causes surface compac-
tion, increases runoff, and results in poorer tilth. Stocking
at proper rates, rotating pastures, deferring grazing at
appropriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass IVe.

185E2—Bauer silt loam, 14 to 18 percent slopes,
_ moderately eroded. This moderately steep, well drained
or moderately well drained soil is on convex side slopes
on uplands. Individual areas are long, narrow, and irregu-
lar in shape and are usually from 20 to 40 acres in size.

Typically, the surface layer is very dark gray silt loam
about 3 to 6 inches thick. The subsoil extends to a depth
of about 20 inches. It is olive brown silty clay loam in the
upper part, grayish brown and light olive silty clay in the
middle part, and olive clay in the lower part. The substra-
tum is multicolored clay shale.

This soil has very slow permeability and low available
water capacity. The available subsoil phosphorus is very
low, and the available subsoil potassium is low. Unless
limed, the surface layer is medium acid. Surface runoff is
rapid. Organic matter content in the surface layer is
moderate.

This soil is poorly suited to corn, soybeans, and small
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grains, but it is suited to grasses and legumes for hay
and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent excessive soil loss. In
many places contouring is beneficial. Returning crop res-
idue to the soil or regularly adding other organic material
improves fertility and helps to maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass Vle.

208—Landes loam, 0 to 2 percent slopes. This
nearly level, well drained soil is on flood plains adjacent
to the stream channel. This soil is subject to flooding.
They are more undulating than other soils on the bottom
lands. Areas range from 10 to 30 acres in size.

Typically, the surface layer is very dark grayish brown
loam and fine sandy loam about 18 inches thick. The
substratum is stratified dark grayish brown and light
brownish gray fine sand and very dark grayish brown
loam. In some areas the subsoil has brown mottles but
the color of the mottles varies with the frequency of
flooding.

Figure 12.—Pasture and hay are effective in controlling erosion on Bauer silt loam, 9 to 14 percent slopes, moderately eroded.
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This soil has rapid permeability and low available
water capacity. The available subsoil phosphorus and
potassium are very low. These soils are neutral through-
out the solum. Surface runoff is slow. Organic matter
content in the surface layer is moderately low.

If this soil is protected from overflow, it is suited to
corn, soybeans, and small grains. Most of the area of
this soil is cultivated, but flooding is a hazard.

Properly placed diversions above this soil provides
some protection from local runoff and reduces siltation.
Returning crop residue to the soil or regularly adding
other organic material ‘improves fertility and helps to
maintain good tilth.

If this soil is used for pasture or hay, overgrazing the
pasture or grazing when the soil is too wet causes sur-
face compaction, increased runoff, and poorer tilth.
Stocking at proper rates, rotating pastures, deferring
grazing at appropriate times, and restricting use during
wet periods help keep pasture and soil in good condition.

This soil is in capability subclass llw.

212—Kennebec silt loam, 0 to 2 percent slopes.
This nearly level, moderately well drained soil is on flood
plains near river channels or adjacent to meander belts
of stream valleys. This soil is subject to flooding during
periods of heavy rainfall. Individual areas are long, wide,
and regular in shape and range from 10 to 80 acres in
size.

Typically, the surface layer is very dark gray and black
silt loam grading to very dark grayish brown silty clay
loam; it is about 44 inches thick. The substratum is dark
grayish brown silty clay loam.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is very low. Unless
limed, the surface layer is slightly acid. Surface runoff is
slow. Organic matter content in the surface layer is high.

This soil is well suited to corn, soybeans, and small
grains. It is also suited to grasses and legumes for hay
and pasture. Flooding damages crops in some years.

Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps to
maintain good tilth.

If this soil is used for pasture or hay, overgrazing the
pasture or grazing when the soil is too wet causes sur-
face compaction, increases runoff, and results in poorer
tilth. Stocking at proper rates, rotating pastures, deferring
grazing at appropriate times, and restricting use during
wet periods help keep pasture and soil in good condition.

This soil is in capability subclass llw.

220—Nodaway siit loam, 0 to 2 percent slopes.
This nearly level, moderately well drained soil is on flood
plains near the main channels of streams. This soil is
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subject to flooding during periods of heavy rainfall. indi-
vidual areas are long and commonly rather wide and
regular in shape. They range from 10 to 80 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The substratum has layers
of brown, very dark grayish brown, and pale brown silt
loam with strata of fine sandy loam in the lower part. In
some small areas there is a buried soil at a depth of less
than 36 inches. In some small areas the soil has stratifi-
cation that includes dark bands of silty clay loam several
inches thick.

This soil has moderate permeability and very high
available water capacity. The available subsoil phospho-
rus and potassium are medium. Unless limed, the sur-
face layer is slightly acid. Surface runoff is slow. Organic
matter content in the surface layer is moderate to mod-
erately low.

This soil is suited to corn, soybeans, and small grains.
it is also suited to grasses and legumes for hay and
pasture. Flooding or recent deposition damages crops in
some years.

Properly placed diversions above this soil provides
some protection from local runoff and reduces siltation.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps main-
tain good tilth.

If this soil is used for pasture or hay, overgrazing the
pasture or grazing when the soil is too wet causes sur-
face compaction, increases runoff, and results in poorer
tilth. Stocking at proper rates, rotating pastures, deferring
grazing at appropriate times, and restricting use during
wet periods help keep pasture and soil in good condition.

This soil is in capability subclass llw.

222C—Clarinda silty clay loam, 5 to 9 percent
slopes. This moderately sloping, poorly drained soil is on
side slopes, generally in coves at the heads of drain-
ageways. Individual areas are rather regular in shape; for
example, a few areas are long and narrow. Areas range
from 3 to 10 acres in size.

Typically, the surface layer is very dark brown and very
dark grayish brown silty clay loam about 11 inches thick.
The subsoil extends to a depth of 60 inches or more. It
is dark grayish brown and very dark grayish brown silty
clay loam in the upper part, dark gray and gray silty clay
in the middle part, and light gray silty clay loam in the
lower part.

This soil has very slow permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is low to medium.
Unless limed, the surface layer is medium acid. Surface
runoff is medium. Organic matter content in the surface
layer is moderate.

This soil is moderately well suited to row crops in
rotation with small grains and grasses and legumes for
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hay and pasture. It is better suited to constant hay and
pasture.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. Interceptor drainage lines placed upslope from this
soil reduce seepage. Contouring also helps prevent fur-
ther erosion. Terracing is not satisfactory because of the
firm subsoil and the very slow permeability. Returning
crop residue to the soil or regutarly adding other organic
material improves fertility and helps maintain tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass IVw.

222C2—Clarinda silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
poorly drained soil is on side slopes, generally in coves
at the heads of drainageways. Individual areas are regu-
lar in shape; a few are long and narrow. Areas range
from 3 to 10 acres in size.

Typically, the surface layer is very dark grayish brown
silty clay loam about 3 to 7 inches thick. The subsoil
extends to a depth of about 60 inches. It is dark grayish
brown, very dark gray, and grayish brown silty clay loam
in the upper part, dark gray and gray silty clay in the
middle part, and light gray silty clay loam in the lower
part.

This soil has very slow permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is low to medium.
Unless limed, the surface layer is medium acid. Surface
runoff is medium. Organic matter content in the surface
layer is moderate.

This soil is moderately well suited to occasional row
crops in rotation with small grains and grasses and le-
gumes for hay and pasture. It is better suited to constant
hay and pasture.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. Gullies and drainageways need to be reshaped and
reseeded in places. Terracing is usually not satisfactory
because of the firm subsoil and the very slow permeabil-
ity. Interceptor drainage lines placed upslope from this
soil generally reduces seepage. Contouring also helps
prevent soil loss. Returning crop residue to the soil or
regularly adding other organic material improves fertility
and soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
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proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass IVw.

230C—Clearfield-Arispe silty clay loams, 5 to 9
percent slopes. These moderately sloping soils are on
convex, and in some places concave, upper parts of side
slopes near upland divides. Individual areas are long and
irregular in shape and range from 5 to 15 acres in size.
The Clearfield soil is typically on concave side slopes
close to waterways and in small coves. The Arispe soil is
on convex side slopes between waterways. The Clear-
field soil makes up about 60 percent of the complex, and
the Arispe soil makes up about 30 percent.

Typically, the surface layer of the Clearfield soil is very
dark gray siity clay loam about 9 inches thick. The sub-
soil extends to a depth of about 46 inches. It is grayish
brown silty clay loam in the upper part, olive gray and
light gray silty clay loam in the middle part, and light gray
silty clay loam in the lower part. The next layer is light
gray clay with strong brown and yellowish brown mottles.

The Clearfield soil has moderately slow permeability in
the upper part and very slow permeability in the lower
part. Available water capacity is high. The available sub-
soil phosphorus and potassium are low. Unless limed,
the surface layer is medium acid. Surface runoff is
medium. The organic matter content is moderate.

Typically, the surface layer of the Arispe soil is very
dark brown silty clay loam about 7 inches thick. The
subsoil extends to a depth of about 45 inches. It is very
dark grayish brown and dark grayish brown silty clay
loam in the upper part, grayish brown and light brownish
gray silty clay loam in the middle part, and light olive
gray silty clay loam in the lower part. The substratum is
light olive gray silty clay loam.

The Arispe soil has moderately slow permeability and
high available water capacity. The available subsoil
phosphorus is very low, and the available subsoil potas-
sium is low. Unless limed, the surface layer is medium
acid. Surface runoff is medium. Organic matter content in
the surface layer is moderate.

These soils are suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

If these soils are cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. Grassed waterways prevent the formation of gullies
where water concentrates. In many places subsurface
drainage is needed along the waterways to prevent ex-
cessive wetness. Many areas have slopes that are suit-
able for terracing and contour farming. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility and helps maintain soil tilth.

The use of these soils for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
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increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This complex is in capability subclass illw.

230C2—Clearfield-Arispe silty clay loams, 5 to 9
percent slopes, moderately eroded. These moderately
sloping soils are on convex, and in some places con-
cave, upper parts of side slopes near the upland divides.
Individual areas are long and irregular in shape and
range from 5 to 30 acres in size. The Clearfield soil is on
concave side slopes close to the waterways and in small
coves. The Arispe soil is on convex side slopes between
the waterways. The complex is about 60 percent Clear-
field soil and 30 percent Arispe soil.

Typically, the surface layer of the Clearfield soil is very
dark gray silty clay loam about 7 inches thick. The sub-
soil extends to a depth of about 46 inches. It is grayish
brown silty clay loam in the upper part, olive gray and
light gray silty clay loam in the middle part, and light gray
silty clay loam in the lower part. The next layer is light
gray clay with strong brown and yellowish brown mottles.

The Clearfield soil has moderately slow permeability in
the upper part and very slow permeability in the lower
part. Available water capacity is high. The available sub-
soil phosphorus and potassium are low. Unless limed,
the surface layer is medium acid.

Surface runoff is medium. Organic matter content in
the surface layer is moderate.

Typically, the surface layer of the Arispe soil is very
dark brown silty clay loam about 7 inches thick. The
subsoil extends to a depth of about 45 inches. It is very
dark grayish brown and dark grayish brown silty clay
loam in the upper part, grayish brown and light brownish
gray silty clay loam in the middle part, and light olive
gray silty clay loam in the lower part. The substratum is
light olive gray silty clay loam.

The Arispe soil has moderately slow permeability and
high available water capacity. The available subsoil
phosphorus is very low, and the available subsoil potas-
sium is low. Unless limed, the surface layer is medium
acid. Surface runoff is medium. Organic matter content in
the surface layer is moderate.

These soils are suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. Grassed waterways are needed to prevent forma-
tion of gullies where water concentrates. Subsurface
drainage is needed along the waterways to prevent ex-
cessive wetness. Many areas of these soils are suitable
for terracing. With terraces this soil can be planted to
row crops more often than with most other conservation
practices. Returning crop residue to the soil or regularly
adding other organic material improves fertility and helps
maintain soil tilth.
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The use of these soils for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This complex is in capability subclass llle.

248—Wabash siity clay loam, 0 to 2 percent
slopes. This nearly level, very poorly drained soil is on
wide bottom lands in depressional slack water areas.
This soil is subject to flooding. Individual areas are 10 to
100 acres in size.

Typically, the surface layer is black silty clay loam and
silty clay about 24 inches thick. The subsoil extends to a
depth of about 50 inches. It is very dark gray silty clay.
The substratum is dark gray silty clay.

This soil has very slow permeability and moderate
available water capacity. The available subsoil phospho-
rus is high, and the available subsoil potassium is
medium. Unless limed, the surface layer is medium acid.
Surface runoff is very slow. Organic matter content in the
surface layer is high.

This soil is suited to corn and soybeans if the soil is
drained and if flooding is not too frequent.

Spring plowing and planting are sometimes delayed by
flooding. Shallow surface ditches will drain the soil. The
very slowly permeable subsoil does not permit adequate
drainage by subsurface lines. Diversion terraces reduce
flooding. Returning crop residue to the soil or regularly
adding other organic material improves fertility and helps
maintain good tilth.

It this soil is used for pasture or hay, overgrazing or
grazing when the soil is too wet causes surface compac-
tion and poorer tilth. Stocking at proper rates, rotating
pastures, deferring grazing at appropriate times, and re-
stricting use during wet periods help keep pasture and
soil in good condition.

This soil is in capability subclass lliw.

273B—OImitz loam, 2 to 5 percent slopes. This
gently sloping, well drained to moderately well drained
soil is on low, slightly concave foot slopes and alluvial
fans that are downslope from moderately steep and
steep clay loam glacial till soils. Individual areas are
commonly long and narrow and are 3 to 10 acres in size.

Typically, the surface layer is black and very dark gray
loam about 21 inches thick. The subsoil extends to a
depth of more than 58 inches. It is very dark grayish
brown clay loam in the upper part, dark brown clay loam
in the middle part, and brown clay loam in the lower part.
In some areas the subsoil is mottled with olive or grayish
brown colors and the surface layer and subsoil are silt
loam that is high in sand.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus and
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potassium are very low. Unless limed, the surface layer
is medium acid. Surface-runoff is slow or medium. Or-
ganic matter content in the surface layer is high.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. Diversion ter-
races protect this soil from runoff from higher lying soils.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps to
maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass lle.

273C—Olmitz loam, 5 to 9 percent slopes. This
moderately sloping, well drained to moderately well
drained soil in on low, slightly concave foot slopes that
are downslope from moderately steep and steep clay
loam glacial till soils. Individuai areas are commonly long
and narrow. They are 5 to 10 acres in size.

Typically, the surface layer is black and very dark gray
loam about 21 inches thick. The subsoil extends to a
depth of more than 58 inches. It is very dark grayish
brown clay loam in the upper part, dark brown clay loam
in the middle part, and brown clay loam in the lower part.
In some small areas 18 to 20 inches of loamy surface
soil overlies the clay loam.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus and
potassium are very low. Unless limed, the surface layer
is medium acid. Surface runoff is medium. Organic
matter content in the surface layer is high.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. Diversion ter-
races protect this soil from runoff from higher lying soils.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps main-
tain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the soil or grazing when
the soil is too wet causes surface compaction, increases
runoff, and results in poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

This soil is in capability subclass llle.

279—Taintor silty clay loam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is on broad upland
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divides. Individual areas are rather regular in shape,
tending to oval. Areas are 20 to 300 acres in size.

Typically, the surface layer is black silty clay loam and
very dark gray silty clay loam about 19 inches thick. The
subsoil extends to a depth of 60 inches or more. It is
very dark gray and dark gray silty clay loam in the upper
part, grayish brown silty clay loam in the middle part, and
mottled light gray, light olive gray, and strong brown silty
clay loam in the lower part. The substratum is light gray
silt loam.

This soil has moderately slow permeability and high
available water capacity. This soil has a seasonal high
water table, especially in spring. The available subsoil
phosphorus and potassium are very low. Unless limed,
the surface layer is slightly acid. Surface runoff is slow.
Organic matter content in the surface layer is high.

This soil is well suited to corn, soybeans, and small
grains. it is also well suited to grasses and legumes for
hay and pasture.

Minimum tillage helps prevent soil blowing. Subsurface
drainage makes field operations more timely in most
years. Returning crop residue to the soil or regularly
adding other organic material improves fertility and helps
maintain good tilth.

If this soil is used for pasture, overgrazing the pasture
or grazing when the soil is too wet causes surface com-
paction and results in poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

This soil is in capability subclass Ilw.

280—Mahaska silty clay .loam, 1 to 3 percent
slopes. This nearly level, somewhat poorly drained soil
is on wide divides. Individual areas are long and 1/8 to
1/4 mile wide. They are 10 to several hundred acres in
size,

Typically, the surface layer is black and very dark
grayish brown silty clay loam about 19 inches thick. The
subsoil extends to a depth of 60 inches or more. It is
dark grayish brown silty clay loam in the upper part, dark
grayish brown and brown silty clay loam in the middle
part, and mottled strong brown, light brownish gray, and
light gray silty clay loam in the lower part. The substra-
tum is mottled light gray and yellowish brown silty clay
loam. In a few small areas the soil-is poorly drained and
has a grayer subsoil.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is medium acid. Surface
runoff is slow. Organic matter content in the surface
layer is high.

This soil is well suited to corn, soybeans, and small
grains. It is also well suited to grasses and legumes for
hay and pasture.
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If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. In most places
contouring is beneficial. In some places subsurface
drainage makes field operations more timely in wet
years. Returning crop residue to the soil or regularly
adding other organic material improves fertility and helps
maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increased runoff, and poorer tiith. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

This soil is in capability class |.

281B—0tley silty clay loam, 2 to 5 percent siopes.
This gently sloping, moderately well drained soil is on
narrow ridgetops. Individual areas are generally long and
irregular in shape. They are 5 to several hundred acres
in size.

Typically, the surface layer is very dark brown and very
dark grayish brown silty clay loam about 20 inches thick.
The subsoil extends to a depth of about 46 inches. It is
dark brown and brown silty clay loam in the upper part,
brown silty clay loam in the middle part, and olive gray
silty clay loam in the lower part. The substratum is olive
silty clay loam grading with depth to olive gray silty clay
loam. In a few areas the subsoil is grayer.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is very low. Unless
limed, the surface layer is medium acid. Surface runoff is
medium. Organic matter content in the surface layer is
moderate.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent excessive soil loss. Most
areas are well suited to contouring and terracing. With
terraces this soil can be planted to row crops more often
than with most other conservation practices. Returning
crop residue to the soil or regularly adding other organic
material improves fertility and helps maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass lle.

281C2—Otley silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
moderately well drained soil is on rather long, slightly
convex side slopes in gently rolling areas. Individual
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areas are long and irregular in shape and usually are
several hundred feet wide. They are 10 to 50 acres in
size.

Typically, the surface layer is dark brown silty clay
loam mottled with brown and is about 3 to 7 inches
thick. The subsoil extends to a depth of about 44 inches.
It is dark brown and brown silty clay loam in the upper
part, brown silty clay loam in the middle part, and olive
gray silty clay loam in the lower part. The substratum is
olive silty clay loam to olive gray silty clay loam. In a few
small areas the soil is strongly sloping and is mottled
olive gray and strong brown in the middle and lower
parts of the subsoil.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is very low. Unless
limed, the surface layer is medium acid. Surface runoff is
medium. Organic matter content in the surface layer is
moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

If this soil is cultivated, there is further hazard of ero-
sion. Minimum tillage helps prevent excessive soil loss.
Most areas are well suited to contouring and terracing.
With terraces this soil can be planted to row crops more
often than with most other conservation practices. Re-
turning crop residue to the soil or regularly adding other
organic material improves fertility and helps maintain soil
tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass llle.

281D2—0Otley silty clay loam, 9 to 14 percent
slopes, moderately eroded. This strongly sloping, mod-
erately well drained soil in on slightly convex side slopes
in dissected areas. Individual areas are long and irregular
in shape and usually several hundred feet wide. They are
10 to 80 acres or more in size.

Typically, the surface layer is dark brown silty clay
loam mottled with brown and is 3 to 7 inches thick. The
subsoil extends to a depth of about 42 inches. It is dark
brown and brown silty clay loam in the upper part, brown
silty clay loam in the middle part, and olive gray silty clay
loam in the lower part. The substratum is olive silty clay
loam grading with depth to olive gray silty clay loam. In a
few areas the middle and lower parts of the subsoil are
mottled olive gray and strong brown.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is very low. Unless
limed, the surface layer is medium acid. Surface runoff is
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medium or rapid. Organic matter content in the surface
layer is moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

)i this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. Most areas are suited to contouring and terracing.
When terraced this soil can be planted to row crops
more often than with most other conservation practices.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass llle,

313D2-—~Gosport silt loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, moderately
well drained soil is on convex side slopes on uplands.
Individual areas are long, narrow, and irregular in shape
and are 10 to 20 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 6 inches thick. The subsoil extends to a
depth of about 26 inches. It is grayish brown silty clay
loam in the upper part, mottled light brownish gray and
brownish yellow silty clay in the middle part, and gleyed
greenish gray and light greenish gray silty clay in the
lower part. The substratum is coarsely mottled light yel-
lowish brown and light gray clay shale.

This soil has very slow permeability and moderate
available water capacity. The available subsoil phospho-
rus is very low, and the available subsoil potassium is
low. Unless limed, the surface fayer is strongly acid.
Surface runoff is medium or rapid. Organic matter con-
tent in the surface layer is moderately low.

This soil is poorly suited to corn, soybeans, and small
grains. It is better suited to grasses and legumes for hay
and pasture. This soil is suited to trees. A few areas are
reverting to timber.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. In some places contouring is beneficial. Terracing is
not satisfactory because of slope, the very firm subsoil,
and very slow permeability. Returning crop residue to the
soil or regularly adding other organic material improves
fertility and helps maintain soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increased runoff, and poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.
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Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or cutting and spraying.

This soil is in capability subclass IVe.

313E2—-Gosport silt loam, 14 to 18 percent slopes,
moderately eroded. This moderately steep, moderately
well drained soil is on convex side slopes on uplands.
Individual areas are long, narrow, and irregular in shape.
They range from 10 to 25 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 6 inches thick. The subsoil extends to a
depth of about 26 inches. It is grayish brown silty clay
loam in the upper part, mottled light brownish gray and
brownish yellow silty clay in the middle part, and gleyed
greenish gray and light greenish gray silty clay in the
lower part. The substratum is coarsely mottled light yel-
lowish brown and light gray clay shale.

This soil has very slow permeability and moderate
available water capacity. The available subsoil phospho-
rus is very low, and the available subsoil potassium is
low. Unless limed, the surface layer is strongly acid.
Surface runoff is rapid. Organic matter content in the
surface layer is low.

Because this soil is too steep for use of ordinary farm
machinery, it is poorly suited to corn, soybeans, and
small grains. It is suited to grasses and legumes for hay
and pasture. This soil is suited to trees. A few small
areas remain in native hardwoods.

If this soil is cultivated, there is a severe hazard of
erosion. Minimum tillage helps prevent excessive soil
loss. This soil is too steep for construction of terraces,
and it also has an unfavorable very firm subsoil, is very
slowly permeable, and is difficult to renovate when the
subsoil is exposed. Returning crop residue to the soil or
regularly adding other organic material improves fertility
and helps maintain soil tiith.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This soil is in capability subclass Vile.

313F2—Gosport silt loam, 18 to 25 percent slopes,
moderately eroded. This steep, moderately well drained
soil is on convex side slopes on uplands. Individual
areas are long, narrow, and irregular in shape and range
from 15 to 40 acres in size.
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Typically, the surface layer is dark grayish brown silt
loam about 6 inches thick. The subsoil extends to a
depth of about 26 inches. It is grayish brown silty clay
loam in the upper part, mottled light brownish gray and
brownish yellow silty clay in the middle part, and gleyed
greenish gray and light greenish gray silty clay in the
lower part. The substratum is coarsely mottled light yel-
lowish brown and light gray clay shale.

This soil has very slow permeability and moderate
available water capacity. The available subsoil phospho-
rus is very low, and the available subsoil potassium is
low. Unless limed, the surface layer is strongly acid.
Surface runoff is rapid or very rapid. Organic matter
content of the surface layer is low.

This soil is poorly suited to corn, soybeans, small
grains, and grasses and legumes for hay. It is suited to
permanent pasture. This soil is also suited to trees. A
few areas remain in native hardwoods (fig. 13).

If this soil is cultivated, there is a severe hazard of
erosion. Returning crop residue to the soil or regularly
adding other organic material improves soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods

Figure 13.—Native hardwoods on Gosport silt loam, 18 to 25
percent slopes, moderately eroded.
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help keep pasture and soil in good condition. Renovation
of pasture is difficult because of the steep slopes.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, and spraying and cutting.

This soil is in capability subclass Vlle.

315—Alluvial land-Landes complex, 0 to 2 percent
slopes. This complex is on wide bottom lands of rivers
and creeks, in most places adjacent to former and pres-
ent stream channels. The complex consists of nearly
level Alluvial land and Landes loam. These soils are
subject to flooding. Areas of this complex are somewhat
regular in shape and range from 10 to 50 acres in size.
The areas are long and narrow and are parallel to the
rivers or stream channels in many places. The complex
is about 40 percent Alluvial land, 40 percent Landes soil,
and 20 percent Nodaway, Ackmore, and Colo silt loam
overwash soils.

Alluvial land is coarsely stratified silt and sand with
some lenses of silty clay loam and clay loam. Organic
matter content is variable.

Typically, the surface layer of the Landes soil is very
dark grayish brown loam and fine sandy loam about 18
inches thick. The substratum is stratified light brownish
gray fine sand and very dark grayish brown loam.

The Landes soil has rapid permeability and low availa-
ble water capacity. The available subsoil phosphorus and
potassium are very low. The Landes soil is neutral or
mildly alkaline. Runoff is slow. Organic matter content is
variable.

The soils in this complex are suited to row crops if
they are protected from flooding. The surface layer is
friable and easy to till in most places. However, the sand
content makes these soils susceptible to blowing. In
some areas, these soils are droughty during the growing
season and crop production is limited. Many areas of
this complex have a meandering stream or river channel.
In many years crops are damaged by overflow or deposi-
tion. Returning crop residue to the soil or regularly
adding other organic material improves fertility and helps
maintain good tilth.

If these soils are used for pasture or hay, overgrazing
the pasture or grazing when the soil is too wet causes
surface compaction and results in poor tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This complex is in capability subclass Ils.

362—Halg silt loam, 0 to 2 percent slopes. This
nearly level, poorly drained soil is on broad upland di-
vides. Individual areas are long and irregular in shape
a'nd range from a few acres to several hundred acres in
size.
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Typically, the surface layer is black silt loam and silty
clay loam about 14 inches thick. The subsoil extends to
a depth of about 50 inches. it is very dark gray silty clay
loam in the upper part, olive gray silty clay and silty clay
loam in the middle part, and light olive gray and olive
gray silty clay loam in the lower part. The substratum is
light olive gray silty clay loam.

This soil has slow to very slow permeability and high
available water capacity. This soil has a seasonal high
water table, especially in spring. The available subsoil
phosphorus and potassium are low. Unless limed, the
surface layer is medium acid. Runoff is slow. Organic
matter content in the surface layer is high.

This soil is well suited to corn, soybeans, and small
grains. It is also well suited to grasses and legumes for
hay and pasture.

Surface drainage may make field operations more
timely in years of above normal rainfall. These slowly to
very slowly permeable soils are difficult to drain with
subsurface systems. Returning crop residue to the soil or
regularly adding other organic material improves fertility
and helps maintain good tilth.

If this soil is used for pasture, overgrazing the pasture
or grazing when the soil is too wet causes surface com-
paction and poorer tilth. Stocking at proper rates, rotat-
ing pastures, deferring grazing at appropriate times, and
restricting use during wet periods help keep pasture and
soil in good condition.

This soil is in capability subclass Ilw.

364B—Grundy silty clay loam, 2 to 5 percent
slopes. This gently sloping, somewhat poorly drained
soil is on broad upland ridgetops. Individual areas are
long and irregular in shape and range from 5 to 10 acres
In size.

Typically, the surface layer is very dark brown silty clay
loam about 13 inches thick. The subsoil extends to a
depth of 60 inches or more. It is dark grayish brown silty
clay loam in the upper part, grayish brown silty clay and
silty clay loam in the middle part, and light brownish gray
silty clay loam in the lower part.

This soil has slow permeability and high available
water capacity. The available subsoil phosphorus is very
low, and the available subsoil potassium is low to
medium. Unless limed, the surface layer is slightly acid.
Surface runoff is medium. Organic matter content in the
surface layer is moderate.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility and helps maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
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proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass lle.

368—Macksburg silty clay loam, 0 to 2 percent
slopes. This nearly level, somewhat poorly drained soil
is on broad upland divides. Individual areas are long and
one-eighth to one-fourth mile wide. They range from 10
acres to several hundred acres in size.

Typically, the surface layer is black and very dark
grayish brown silty clay loam about 24 inches thick. The
subsoil extends to a depth of about 55 inches. it is dark
grayish brown silty clay loam in the upper part, grayish
brown and light brownish gray silty clay loam in the
middle part, and olive gray silty clay loam in the lower
part. The substratum is light olive gray silty clay loam. In
a few small areas the soil is poorly drained and has a
grayer subsoil. There are a few small depressions.

This soil has moderate permeability and high available
water capacity. This soil has a seasonal high water table,
especially in spring. The available subsoil phosphorus is
low, and the available subsoil potassium is medium.
Unless limed, the surface layer is medium acid. Surface
runoff is slow. Organic matter content of the surface
layer is high.

This soil is well suited to corn, soybeans, and small
grains. It is also well suited to grasses and legumes for
hay and pasture.

Minimum tillage helps prevent wind erosion. Subsur-
face drainage may make field operations more timely in
years of above normal rainfall. Returning crop residue to
the soil or regularly adding other organic material im-
proves fertility and helps maintain good tilth.

If this soil is used for pasture, overgrazing the pasture
or grazing when the soil is too wet causes surface com-
paction and results in poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

This soil is in capability class I.

368B—Macksburg silty clay loam, 2 to 5 percent
slopes. This gently sloping, somewhat poorly drained
soil is where enough water collects to form waterways at
the edge of wide, nearly level upland divides. These
areas have numerous small drainageways. Slopes are
more concave than convex. Individual areas are one-half
mile or more long and less than one-eighth mile wide
and irregular in shape because of the numerous drain-
ageways. They range from 5 to 30 acres in size.

Typically, the surface layer is black and very dark
grayish brown silty clay loam about 24 inches thick. The
subsoil extends to a depth of about 55 inches. It is dark
grayish brown silty clay loam in the upper part, grayish
brown and light brownish gray silty clay loam in the
middle part, and olive gray silty clay loam in the lower
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part. The substratum is light olive gray silty clay loam. In
some small areas along waterways the soil is more
poorly drained and has a thicker surface layer and a
grayer subsoil. In some areas the soil is brown in the
upper part of the subsoil and mottled strong brown and
light olive gray in the lower part.

This soil has moderate permeability and high available
water capacity. This soil has a high water table. The
available subsoil phosphorus is low, and the available
subsoil potassium is medium. Unless limed, the surface
layer is medium acid. Surface runoff is slow or medium.
Organic matter content in the surface layer is high.

This soil is well suited to corn, soybeans, and small
grains. It is also well suited to grasses and legumes for
hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. In most places
contouring and terracing are beneficial. In places subsur-
face systems that drain the head of the waterway im-
proves the timeliness of field operations in wet years.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps main-
tain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass lle.

369—Winterset silty clay loam, 0 to 2 percent
slopes. This nearly level, poorly drained soil is on upland
divides. Individual areas are regular in shape and are 10
acres to several hundred acres in size.

Typically, the surface layer is black and very dark gray
silty clay loam about 16 inches thick. The subsoil ex-
tends to a depth of about 48 inches. It is very dark gray
silty clay loam in the upper part, dark gray and olive gray
silty clay in the middle part, and olive gray silty clay loam
in the lower part. The substratum is light olive gray silty
clay loam.

This soil has moderately slow permeability and high
available water capacity. This soil has a seasonal high
water table, especially in spring. The available subsoil
phosphorus is low to medium, and the available subsoil
potassium is medium. Unless limed, the surface layer is
medium acid. Surface runoff is slow. Organic matter con-
tent in the surface layer is high.

This soil is well suited to corn, soybeans, and small
grains. It is also well suited to grasses and legumes for
hay and pasture.

Subsurface drainage may make field operations more
timely in years of above normal rainfall. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility and helps maintain good tilth.

SOIL SURVEY

If this soil is used for pasture, overgrazing the pasture
or grazing when the soil is too wet causes surface com-
paction and results in poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

This soil is in capability subclass liw.

370B—Sharpsburg siity clay loam, 2 to 5 percent
slopes. This gently sloping, moderately well drained soil
is on upland ridgetops and shoulders of divides. Individu-
al areas are generally long and irregular in shape. They
are 5 acres to several hundred acres in size.

Typically, the surface layer is very dark gray, dark
brown, and very dark grayish brown silty clay loam about
17 inches thick. The subsoil extends to a depth of about
56 inches. It is brown silty clay loam in the upper part .
and brown and yellowish brown silty clay loam in the
lower part. The substratum is light brownish gray silt
loam. In a few areas the subsoil is grayer.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is medium. Unless
limed, the surface layer is medium acid. Surface runoff is
slow or medium. Organic matter content in the surface
layer is moderate.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent excessive soil loss. Most
areas are suited to contouring and terracing. With ter-
races this soil can be planted to row crops more often
than with most other conservation practices. Returning
crop residue to the soil or regularly adding other organic
material improves fertility and helps maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pasture, deferring grazing at appro-
priate times, and restricting use during wet periods help
keep pasture and soil in good condition.

This soil is in capability subclass lle.

370C—Sharpsburg silty clay loam, 5 to 9 percent
slopes. This moderately sloping, moderately well drained
soil is on the upper part of long, slightly convex side
slopes and on narrow divides. Individual areas are long
and irregular in shape and usually several hundred feet
wide. They range from 10 to 30 acres in size.

Typically, the surface layer is very dark gray, dark
brown, and very dark grayish brown silty clay loam about
17 inches thick. The subsoil extends to a depth of about
56 inches. It is brown silty clay loam in the upper part
and brown and yellowish brown silty clay loam in the
lower part. The substratum is light brownish gray silt
loam. In some areas in coves at the heads of drain-
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ageways, the soil is poorly drained. In some areas the
lower part of the subsoil is mottled olive gray and strong
brown.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is medium. Unless
limed, the surface layer is medium acid. Surface runoff is
medium. Organic matter content in the surface layer is
moderate.

This seil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent excessive soil loss. Most
areas are suited to contouring and terracing. With ter-
races this soil can be planted to row crops more often
than with more other conservation practices. Returning
crop residue to the soil or regularly adding other organic
material improves fertility and helps maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,

Figure 14.—Terraces help prevent erosion on Sharpsburg
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increased runoff, and poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing, and restricting
use during wet periods help keep pasture and soil in
good condition.

This soil is in capability subclass llle.

370C2—Sharpsburg silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sioping,
moderately well drained soil is on long, slightly convex
side slopes. Individual areas are long and irregular in
shape and usually several hundred feet wide. They range
from 10 to 50 acres in size.

Typically, the surface layer is dark brown silty clay
loam mottled with brown and is about 3 to 7 inches
thick. The subsoil extends to a depth of about 48 inches.
It is brown silty clay loam in the upper part and brown
and yellowish brown silty clay loam in the lower part. The
substratum is light brownish gray silt loam. In a few
areas the lower part of the subsoil is mottled olive gray
and strong brown.

This soil has moderate permeability and high available

silty clay loam, 5 to 9 percent slopes, moderately eroded.
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water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is medium. Unless
limed, the surface layer is medium acid. Surface runoff is
medium. Organic matter content in the surface layer is
moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

If this soil is cultivated, there is a further hazard of
erosion. Minimum tillage and winter cover crops help
prevent excessive soil loss. Most areas are suited to
contouring and terracing. With terraces this soil can be
planted to row crops more often than with most other
conservation practices (fig. 14). Returning crop residue
to the soil or regularly adding other organic material
helps maintain good soil tilth and improves fertility.

The use of this soil for pasture or hay is effective in
controliing erosion. Overgrazing the soil or grazing when
the soil is too wet causes surface compaction, increases
runoff, and results in poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

This soil is in capability subclass llle.

370D2—Sharpsburg silty clay loam, 8 to 14 percent
slopes, moderately eroded. This strongly sloping, mod-
erately well drained soil is on slightly convex upland side
slopes. Individual areas are parallel to drainageways.
Areas are long and somewhat irregular in shape. Areas
are usually several hundred feet wide and are typically
10 to 60 acres in size.

Typically, the surface layer is dark brown silty clay
loam mottled with brown and is about 3 to 7 inches
thick. The subsoil extends to a depth of about 48 inches.
It is brown silty clay loam in the upper part and brown
and yellowish brown silty clay loam in the lower part. The
substratum is light brownish gray silt loam. In a few
areas the lower part of the subsoil is mottled olive gray
and strong brown.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is medium. Unless
limed, the surface layer is medium acid. Surface runoff is
medium or rapid. Organic matter content in the surface
layer is moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. Most areas are well suited to contouring and terrac-
ing. With terraces this soil can be planted to row crops
more often than with other conservation practices. Re-
turning crop residue to the soil or regularly adding other
organic material improves fertility and soil tilth.

The use of this soil for pasture or hay is effective in
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controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass lile.

373E—Tallula-Downs slit loams, 12 to 20 percent
slopes. These strongly sloping to steep, well drained
soils are on sides of valleys on the south side of the
Skunk River where the river valley has an extended east-
west and northwest-southeast orientation. Areas of
these soils are long, narrow, and irregular in shape and
range in size from 15 to 30 acres. The Tallula soil makes
up about 50 percent of this complex, and the Downs soil
makes up about 40 percent.

Typically, the surface layer of the Tallula soil is very
dark grayish brown silt loam about 13 inches thick. The
subsoil extends to a depth of about 23 inches. It is a
brown silt loam in the upper part and brown and yellow-
ish silt loam in the lower part. The substratum is calcare-
ous mottled light yellowish brown and grayish brown silt
loam.

The Tallula soil has moderate permeability and high
available water capacity. The available subsoil phospho-
rus is low, and the available subsoil potassium is very
low. The surface layer and subsoil are neutral or mildly
alkaline. The substratum is calcareous. Organic matter
content in the surface layer is moderate. Runoff is rapid.

Typically, the surface layer of the Downs soil is very
dark gray silt loam about 8 inches thick. The subsoil
extends to a depth of 60 inches. It is brown silty clay
loam in the upper part, yellowish brown silty clay loam in
the middle part, and mottled yellowish brown and grayish
brown silt loam and silty clay loam in the lower part.

The Downs soil has moderate permeability and high
available water capacity. The available subsoil phospho-
rus is medium, and the available subsoil potassium is
very low. Unless limed, the surface layer is slightly acid.
Surface runoff is rapid. Organic matter content in the
surface layer is moderate.

These soils are moderately well suited to row crops in
rotation with small grains and grasses and legumes for
hay and pasture. The soils are better suited to continu-
ous hay and pasture. These soils are suited to trees. A
few small areas remain in native hardwoods.

If these soils are cultivated, there is a severe hazard
of erosion. Minimum tillage helps prevent soil loss. Re-
turning crop residue to the soil or regularly adding other
organic material improves fertility and helps maintain
good tilth.

The use of these soils for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
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when the soils are too wet causes surface compaction,
increased runoff, and poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or cutting and spraying.

This complex is in capability subclass IVe.

428B—Ely silty clay loam, 2 to 5 percent slopes.
This gently sloping, somewhat poorly drained soil is on
slightly concave low foot slopes and fans. Individual
areas are long, narrow, and irregular in shape and range
from 5 to 10 acres in size.

Typically, the surface layer is very dark grayish brown
silty clay loam about 25 inches thick. The subsoil ex-
tends to a depth of 60 inches or more. It is dark grayish
brown silty clay loam in the upper part, grayish brown
silty clay loam in the middle part, and olive gray silty clay
loam in the lower part. In some areas the soil has a
browner subsoil or a grayer subsoil.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is very low. Unless
limed, the surface layer is slightly acid. Surface runoff is
slow or medium. Organic matter content in the surface
layer is high.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. Diversion ter-
races protect this soil from runoff from higher lying soils.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps main-
tain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increased runoff, and poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

This soil is in capability subclass lle.

430—Ackmore silt loam, 0 to 2 percent slopes. This
nearly level, somewhat poorly drained soil is on flood
plains of major streams. This soil is subject to flooding.
Individual areas are regular in shape 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 upper part of the
substratum is very dark gray and grayish brown silt loam,
and the lower part is black silty clay loam.

This soil has moderate permeability and high available
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water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is very low. The
surface layer is slightly acid to mildly alkaline. Surface
runoff is low. Organic matter content in the surface layer
is moderate.

This soil is suited to corn, soybeans, and grasses and
legumes for hay and pasture if flooding is not too fre-
quent.

Spring tillage and planting are sometimes delayed by
flooding. Artificial drainage lowers the water table and
improves the timeliness of field operations. Areas that
are frequently flooded or are dissected by old stream
channels but that are not adequately drained are gener-
ally used for pasture or hay. Diversion terraces help
protect this soil from flooding. Returning crop residue to
the soil or regularly adding other organic material im-
proves fertility and helps maintain good tiith.

If this soil is used for pasture or hay, overgrazing or
grazing when the soil is too wet causes surface compac-
tion, increases runoff, and results in poorer tilth. Stocking
at proper rates, rotating pastures, deferring grazing at
appropriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass llw.

453—Tuskeego silt loam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is on slightly con-
cave first and second bottoms. Individual areas are regu-
lar and somewhat oval in shape and range from 10 to 15
acres in size.

Typically, the surface layer is very dark gray and very
dark grayish brown silt loam about 9 inches thick. The
subsurface layer is light brownish gray or pale brown silt
loam about 11 inches thick. The subsoil extends to a
depth of about 48 inches. It is grayish brown silty clay
loam in the upper part, dark gray and grayish brown silty
clay loam in the middle part, and gray silty clay loam in
the lower part. The substratum is light brownish gray silty
clay loam.

This soil has very slow permeability and high available
water capacity. The available subsoil phosphorus and
potassium are very low. Unless limed, the surface layer
is medium acid. Surface runoff is siow. Organic matter
content in the surface layer is moderate.

This soil is suited to corn, soybeans, and grasses and
legumes for hay and pasture if the soil is drained and if
flooding is not too frequent.

Artificial drainage lowers the water table and improves
the timeliness of field operations. Artificial drainage can
be accomplished in many places by surface systems.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps main-
tain good tilth.

If this soil is used for pasture or hay, overgrazing the
pasture or grazing when the soil is too wet causes sur-
face compaction, increases runoff, and results in poorer
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tilth. Stocking at proper rates, rotating pastures, deferring

grazing at appropriate times, and restricting use during

wet periods help keep pasture and sail in good condition.
This soil is in capability subclass Iliw.

478G—Gosport-Rock outcrop complex, 25 to 60
percent slopes. This complex is on steep and very
steep sides of river valleys and in smaller areas on
highly dissected landscapes along the major tributaries
of the rivers. Areas of this complex are long, narrow, and
somewhat regular in shape. They are 50 to 100 acres in
size. The large areas along rivers are mostly steep Go-
sport soils with sandstone outcrops on the very steep
side slopes. In many places the slopes are less than 40
percent. The complex is about 40 percent Gosport soils,
40 percent Rock outcrop, and about 20 percent soils
that formed in loess or glacial till. Some Lindley soils are
included with the Gosport soils, and in some areas there
is a thin mantle of loess over the glacial material.

Typically, the surface layer of the Gosport soil is dark
grayish brown silt loam about 6 inches thick. The subsoil
extends to a depth of about 26 inches. It is grayish
brown silty clay loam in the upper part, mottled light
brownish gray and brownish yellow silty clay in the
middle part, and gleyed greenish gray and light greenish
gray silty clay in the lower part. The substratum is
coarsely mottled light yellowish brown and light gray clay
shale.

The Gosport soil has very slow permeability and mod-
erate  available water capacity. The available subsoil
phosphorus is very low, and the available subsoil potas-
sium is low. Unless limed, the surface layer is strongly
acid. Surface runoff is very rapid. Organic matter content
in the surface layer is variable.

In some places in the eastern and southeastern parts
of the county the Rock outcrop is limestone escarp-
ments. In other places the Rock outcrop is mostly
weakly cemented siltstone or sandstone. Surface runoff
is very rapid.

The Gosport soil is not suited to crops or pasture and
hay. The very steep areas of Gosport soil are of margin-
al value for trees. The combinations of very steep slopes
and low natural fertility is unfavorable for most plants.
The steep included soils that formed in loess and glacial
till have some value for woodland.

Around Red Rock Lake, picnic areas, camping areas,
and homesites are being developed above areas of this
complex. This complex is used for hiking, nature trails,
and other recreational purposes. Intensive use of the
areas of this complex creates a hazard of erosion.

This complex is in capability subclass Vlie.

485—Spiliville loam, 0 to 2 percent slopes. This
nearly level, moderately well drained and somewhat
poorly drained soil is on slightly elevated areas on wide
bottom lands. This soil is subject to flooding. Individual
areas are long and wide and are generally parailel to the
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stream channel. The areas are regular in shape and
range from 15 to 50 acres in size.

Typically, the surface layer is black, very dark brown,
very dark gray, and very dark grayish brown loam and silt
loam about 46 inches thick. The substratum is dark gray-
ish brown loam. In some small areas the surface layer is
only 18 to 24 inches thick and there is sandy loam at a
depth of less than 40 inches.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is very low. Unless
limed, the surface layer is slightly acid. Organic matter
content in the surface layer is high.

This soil is suited to corn, soybeans, and grasses and
legumes for hay and pasture.

Spring plowing and planting are delayed in some years
by flooding. Diversion terraces help protect the soil from
flooding. Returning crop residue to the soil or regularly
adding other organic material improves fertility and helps
maintain good tilth.

It this soil is used for pasture or hay, overgrazing the
pasture or grazing when the soil is too wet causes sur-
face compaction and poorer tilth. Stocking at proper
rates, rotating pastures, grazing at appropriate times, and
restricting use during wet periods help keep pastures
and soil in good condition.

This soil is in capability class |.

570B—Nira silty clay loam, 2 to 5 percent slopes.
This gently sloping, moderately well drained soil is in
coves at the head of drainageways adjacent to broad
upland divides. Individual areas are irregular in shape
and range from 10 to 30 acres in size.

Typically, the surface layer is very dark gray and black
silty clay loam about 12 inches thick. The subsoil ex-
tends to a depth of about 36 inches. It is dark brown silty
clay loam in the upper part; dark brown, strong brown,
and grayish brown silty clay loam in the middle part: and
grayish brown and light brownish gray silty clay loam in
the lower part. The substratum is olive gray and light
olive gray silt loam or silty clay loam.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is very low. Unless
limed, the surface layer is slightly acid. Surface runoff is
slow or medium. Organic matter content in the surface
layer is moderate.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent excessive soil loss. Most
areas are well suited to contouring and terracing. With
terraces this soil can be planted to row crops more often
than with most other conservation practices. Returning
crop residue to the soil or regularly adding other organic
material improves fertility and helps maintain good tilth.
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The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass lie.

570C2—Nira siity clay loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping, moderate-
ly well drained soil is on sides of broad upland divides.
Individual areas are irregular in shape and range from 10
to 75 acres in size.

Typically, the surface layer is very dark grayish brown
and dark brown silty clay loam about 3 to 6 inches thick.
The subsoil extends to a depth of about 35 inches. It is
dark brown silty clay loam in the upper part, dark brown,
strong brown, and grayish brown silty clay loam in the
middle part, and grayish brown and light brownish gray
silty clay loam in the lower part. The substratum is olive
gray and light olive gray silt loam or silty clay loam.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is very low. Unless
limed, the surface layer is slightly acid. Surface runoff is
medium. Organic matter content in the surface layer is
moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

If this soil is cultivated, there is a further hazard of
erosion. Minimum tillage helps prevent excessive soil
loss. Most areas are suited to contouring and terracing.
With terraces this soil can be planted to row crops more
often than with most other conservation practices. Re-
turning crop residue to the soil or regularly adding other
organic material improves fertility and soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass llle.

822D2—Lamoni slity clay loam, 9 to 14 percent
slopes, moderately eroded. This strongly sloping,
somewhat poorly drained soil is on the lower part of side
slopes along drainageways that extend into the uplands.
Individual areas are long and irregular in shape and
range from a few acres to 20 acres in size.

Typically, the surface layer is very dark grayish brown
silty clay loam about 6 inches thick. The subsoil extends
to a depth of about 47 inches. It is dark grayish brown
and grayish brown silty clay loam in the upper part;
grayish brown, light olive brown, olive, and dark grayish
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brown clay loam in the middle part; and mottled light
olive gray, yellowish brown, and strong brown clay loam
in the lower part. The substratum is yellowish brown
loam.

This soil has slow or very slow permeability and high
available water capacity. The available subsoil phospho-
rus is low, and the available subsoil potassium is low to
medium. Unless limed, the surface layer is medium acid.
Surface runoff is medium or rapid. Organic matter con-
tent in the surface layer is moderate.

This soil is moderately well suited to corn, soybeans,
and small grains. It is better suited to grasses and le-
gumes for hay and pasture.

If this soil is cultivated, there is a hazard of further
erosion. Minimum tillage helps prevent excessive soil
loss. In some places contouring is beneficial. Terracing is
only moderately satisfactory because of slope, the very
firm subsoil, and the slow to very slow permeability.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps main-
tain soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at appro-
priate times, and restricting use during wet periods help
keep pasture and soil in good condition.

This soil is in capability subclass 1Ve.

831B—Pershing silt loam, benches, 2 to 5 percent
slopes. This gently sloping, somewhat poorly drained or
moderately well drained soil is on loess-covered benches
in the valleys of the major streams. They are rather
narrow but extend several hundred feet parallel to the
valley side. Individual areas range from 10 to 20 acres in
size.

Typically, the surface layer is very dark gray and very
dark grayish brown silt loam about 6 inches thick. The
subsurface layer is dark grayish brown silt loam about 3
inches thick. The subsoil extends to a depth of 60
inches. It is dark grayish brown and grayish brown silty
clay loam in the upper part, grayish brown silty clay loam
and silty clay in the middle part, and light brownish gray
silty clay loam in the lower part.

This soil has slow permeability and high available
water capacity. The available subsoil phosphorus is high,
and the available subsoil potassium is very low. Unless
limed, the surface layer is slightly acid. Surface runoff is
medium. Organic matter content in the surface layer is
moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

if this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. In some places
diversion terraces are needed upslope to protect this soil
from runoff from higher lying soils. Returning crop resi-
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due to the soil .or regularly adding other organic material
improves fertility and helps maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pasture, deferring grazing at appro-
priate times, and restricting use during wet periods help
keep pasture and soil in good condition.

This soil is in capability subclass lle.

870B—Sharpsburg slity clay loam, benches, 2 to 5
percent slopes. This nearly level, moderately well
drained soil is on high stream benches along the major
streams. Individual areas are regular in shape and range
from 10 to 30 acres in size.

Typically, the surface layer is very dark gray, dark
brown, and very dark grayish brown silty clay loam about
17 inches thick. The subsoil extends to a depth of about
56 inches. It is brown silty clay loam in the upper part
and brown and yellowish brown silty clay loam in the
lower part. The substratum is light brownish gray silt
loam.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is medium. Unless
limed, the surface layer is medium acid. Surface runoff is
slow or medium. Organic matter content in the surface
layer is moderate.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent excessive soil loss. Some
areas are suited to contouring. Returning crop residue to
the soil or regularly adding other organic material im-
proves fertility and soil tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass lle.

870C—Sharpsburg silty clay loam, benches, 5 to 9
percent slopes. This moderately sloping, moderately
well drained soil is on convex sides of benches along
major streams. Individual areas are regular in shape and
range from 10 to 40 acres in size.

Typically, the surface layer is very dark gray, dark
brown, and very dark grayish brown silty clay loam about
17 inches thick. The subsoil extends to a depth of about
48 inches. It is brown silty clay loam in the upper part
and brown and yellowish brown silty clay loam in the
lower part. The substratum is light brownish gray silt
loam.
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This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is low,
and the available subsoil potassium is medium. Unless
limed, the surface layer is medium acid. The surface
runoff is medium. Organic matter content in the surface
layer is moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent excessive soil loss. Many
areas of this soil are suited to contouring. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility and helps maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This soil is in capability subclass llle.

876B—Ladoga siit loam, benches, 2 to 6 percent
slopes. This gently sloping, moderately well drained soil
is on loess-covered benches in the valleys of the major
streams. Areas are generally longer in the direction par-
allel to the valley side. Individual areas are rather regular
in shape and range from 10 to 20 acres in size.

Typically, the surface layer is very dark gray to dark
gray silt loam about 9 inches thick. The subsurface layer
is dark grayish brown silt loam about 3 inches thick. The
subsoil extends to a depth of 60 inches or more. It is
brown silty clay loam in the upper part, yellowish brown
silty clay loam in the middle part, and mottled light
brownish gray and yellowish brown silty clay loam in the
lower part. Sandy loam alluvium is at a depth of 7 to 10
feet. In some areas short, steeper slopes are between
these soils and the flood plains.

This soil has moderate permeability and high available
water capacity. The available subsoil phosphorus is
medium, and the available subsoil potassium is very low.
Unless limed, the surface layer is generally slightly acid
or medium acid. Surface runoff is slow or medium. Or-
ganic matter content in the surface layer is moderate.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

If this soil is cultivated, there is a hazard of erosion.
Minimum tillage helps prevent soil loss. Some areas are
suited to contouring. Returning crop residue to the soil or
regularly adding other organic material improves fertility
and helps maintain good tilth.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increased runoff, and poorer tilth. Stocking at proper
rates, rotating pasture, deferring grazing at appropriate
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times, and restricting use during wet periods help keep
pasture and soil in good condition.
This soil is in capability subclass lle.

993D2—Gara-Armstrong complex, 9 to 14 percent
slopes, moderately eroded. These strongly sloping
soils are on tops and convex sides of low ridges. Individ-
ual areas are long and irregularly shaped bands 5 to.50
acres in size. The Gara soil makes up about 50 percent
of this complex, and the Armstrong soil makes up about
40 percent.

Typically, the surface layer of the moderately eroded
Gara soil is very dark grayish brown loam about 6 inches
thick. The subsoil extends to a depth of about 40 inches.
it is brown loam in the upper part, dark yellowish brown
or yellowish brown loam and clay loam in the middle
part, and coarsely mottled light brownish gray and yel-
lowish brown loam in the lower part. The substratum is
coarsely mottled light brownish gray and yellowish brown
clay loam.

The Gara soil has moderately slow permeability and
high available water capacity. The available subsoil
phosphorus and potassium are very low. Unless limed,
the surface layer is medium acid. Surface runoff is
medium or rapid. Organic matter content in the surface
layer is moderate.

Typically, the Armstrong soil has a surface layer of
very dark grayish brown silty clay loam about 5 inches
thick. The subsurface layer is dark brown silty clay loam
about 2 inches thick. The subsoil extends to a depth of
about 42 inches. It is dark yellowish brown clay in the
upper part; dark brown, strong brown, and yellowish
brown clay in the middle part; and yellowish brown and
dark grayish brown clay loam in the lower part. The
substratum is yellowish brown and brown clay loam.

The Armstrong soil has slow permeability and high
available water capacity. The available subsoil phospho-
rus and potassium are very low. Unless limed, the sur-
face layer is medium acid. Surface runoff is medium or
rapid. Organic matter content in the surface layer is
moderate.

Included with this complex in mapping are small areas
of Lindley soils and of soils that are similar to Armstrong
soils but that have a thinner dark colored surface layer
and a more distinct subsurface layer. Also included are
small areas on footslopes of soils that have loamy sur-
face and subsurface layers that together are 15 to 18
inches thick.

This complex is suited to occasional crops of corn,
soybeans, and small grains. It is better suited to grasses
and legumes for hay and pasture.

If these soils are cultivated, there is a hazard of further
erosion. Minimum tillage and grassed waterways help
prevent excessive soil l0ss. In some places contouring
also helps. Returning crop residue to the soil or regularly
adding other organic material improves fertility and helps
maintain soil tilth.
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The use of these soils for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soils are wet causes surface compaction, in-
creases runoff, and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

This complex is in capability subclass IVe.

993E2—Gara-Armstrong complex, 14 to 18 percent
slopes, moderately eroded. These moderately steep
soils are in bands on the convex lower part of valley
sides. Individual areas are irregular in shape and range
from 10 to 80 acres in size. The Gara soil makes up
about 60 percent of this complex, and the Armstrong soil
makes up about 30 percent.

Typically, the surface layer of the Gara soil is very
dark grayish brown loam about 6 inches thick. The sub-
soil extends to a depth of about 40 inches. It is brown
loam in the upper part, dark yellowish brown or yellowish
brown loam and clay loam in the middle part, and
coarsely mottled light brownish gray and yellowish brown
loam in the lower part. The substratum is coarsely mot-
tled light brownish gray and yellowish brown clay loam.
In many places the surface layer is clay loam.

This Gara soil has moderately slow permeability and
high available water capacity. The available subsoil
phosphorus and potassium are very low. Unless limed,
the surface layer is medium acid. Surface runoff is rapid.
Organic matter content in the surface layer is moderate.

Typically, the surface layer of the Armstrong soil is
very dark grayish brown silty clay loam about 5 inches
thick. The subsurface layer is dark brown silty clay loam
about 2 inches thick. The subsoil extends to a depth of
about 42 inches. It is dark yellowish brown clay in the
upper - part, dark brown, strong brown, and yellowish
brown clay in the middle part; and yellowish brown and
dark grayish brown clay loam in the lower part. The
substratum is yellowish brown and brown clay loam.

The Armstrong soil has slow permeability and high
available water capacity. The available subsoil phospho-
rus and potassium are very low. Unless limed, the sur-
face layer is medium acid. Surface runoff is rapid. Organ-
ic matter content of the surface layer is moderate.

Included with this complex in mapping are small areas
of Lindley soils and of soils that are similar to Armstrong
soils but that have a thinner dark colored surface layer
and a more distinct subsurface layer. Also included are
areas on concave foot slopes of soils that have loamy
surface and subsurface layers that together are 15 to 18
inches thick.

Because these soils are too steep for use of ordinary
farm machinery, they are not suited to corn, soybeans,
or small grains. They are suited to grasses and legumes
for hay and pasture.

If these soils are cultivated, there is a severe hazard
of erosion. These soils are also too steep for the con-
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struction of terraces and have an unfavorable firm sub-
soil and are difficult to revegetate when the subsoil is
exposed.

The use of these soils for pasture or hay is effective in
controlling erosion. Overgrazing the pasture or grazing
when the soil is too wet causes surface compaction,
increased runoff, and poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition. Returning crop resi-
due to the soil or regularly adding other organic material
improve fertility and maintain soil tilth.

This complex is in capability subclass Vle.

1075—Givin siit loam, benches, 0 to 2 percent
slopes. This nearly level, somewhat poorly drained soi
is on loess-covered benches in the valleys of the major
streams. Individual areas are parallel to the valley side.
Areas are regular in shape and range from 5 to 15 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 5 inches thick. The
subsoil extends to a depth of 60 inches or more. It is
dark grayish brown and brown silty clay loam in the
upper part, grayish brown silty clay loam in the middle
part, and mottled yellowish brown and light olive gray
silty clay loam in the lower part. Sandy loam alluvium is
at a depth of 7 to 10 feet. In some areas the soil has a
grayer subsoil, and in other areas the soil has a thinner
surface layer over a more distinct, gray subsurface layer.

This soil has moderately slow permeability and high
available water capacity. This soil has a seasonal high
water table, especially in spring. The available subsoil
phosphorus is medium, and the available subsoil potas-
sium is very low. Unless limed, the surface layer is
strongly acid. Surface runoff is slow. Organic matter con-
tent in the surface layer is moderate.

This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture.

Subsurface drainage may make field operations more
timely in years of above normal rainfall. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility and helps maintain good tilth.

If this soil is used for pasture, overgrazing the pasture
or grazing when the soil is too wet causes surface com-
paction and results in poorer tilth. Stocking at proper
rates, rotating pastures, deferring grazing at appropriate
times, and restricting use during wet periods help keep
pasture and soil in good condition.

This soil is in capability class |.

1220—Nodaway silt loam, channeled, 0 to 2 per-
cent slopes. This nearly level, moderately well drained
soil is on flood plains in areas that have a system of
former stream channels. Channels several feet wide are
at intervals of 100 to 200 feet. This soil is subject to
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flooding. Areas are rather long and narrow and range
from 30 to 80 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The substratum has layers
of brown, very dark grayish brown, and pale brown silt
loam with strata of fine sandy loam in the lower part. In
some small areas Zook and Colo soils are in channels.
In a few areas the surface layer is sandy.

This soil has moderate permeability and very high
available water capacity. The available subsoil phospho-
rus is medium, and the available subsoil potassium is
medium. The surface layer is slightly acid to neutral.
Runoff is slow. Organic matter content in the surface
layer is moderate to moderately low.

Because of the hazard of flooding and the presence of
old stream channels that pond water for long periods,
this soil is not suited to corn, soybeans, small grains, or
grasses for hay. This soil is better suited to woodland
and wildlife habitat. Most areas are in trees and other
woody plants.

In many places the old stream channels and oxbows
exclude farm machinery from the areas. If cultivated
crops are to be grown, land leveling, flood control, and
surface drainage are needed.

If this soil is used for pasture, overgrazing the pasture
or grazing when the soil is too wet causes surface com-
paction and poorer tilth. Stocking at proper rates, rotat-
ing pastures, deferring grazing at appropriate times, and
restricting use during wet periods help keep pasture and
soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying or cutting.

This soil is in capability subclass Vw.

1315—Alluvial land-Landes complex, channeled, 0
to 2 percent slopes. This complex is on wide bottom
lands of rivers and creeks adjacent to former and pres-
ent stream channels. Although the soils are nearly level
in most places, there are many deep meander scars,
small oxbow lakes, and low natural levees of coarse
sand. These soils are subject to flooding. Areas of this
complex are elongated and are parallel to the stream
channels. Individual areas are 20 to 100 acres in size.
The complex consists of small areas of nearly level
Landes soil adjacent to large areas of Alluvial land. Allu-
vial land makes up about 75 percent of the complex, and
the Landes soil makes up 25 percent.

Alluvial land is coarsely stratified silt and sand with
some lenses of silty clay loam and clay loam.

Typically, the surface layer of the Landes soil is very
dark grayish brown loam and fine sandy loam about 18
inches thick. The substratum is stratified light brownish
gray fine sand and very dark grayish brown loam.

The Landes soil has rapid permeability and low availa-
ble water capacity. The available phosphorus and potas-
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sium are very low. These soils are neutral throughout.
Runoff is slow. Organic matter content in the surface
layer is variable because of the nature of the alluvium.

Because of the hazard of flooding and the presence of
old stream channels that pond water for long periods,
these soils are not suited to corn, soybeans, small
grains, and grasses for hay. In many places the old
stream channels and oxbows exclude farm machinery
from the areas. These soils are better suited to wildlife
habitat and woodland. Some trees are harvested for
lumber.

if these soils are used for pasture, overgrazing the
pasture or grazing when the soil is too wet causes sur-
face compaction and results in poorer tilth. Stocking at
proper rates, rotating pastures, deferring grazing at ap-
propriate times, and restricting use during wet periods
help keep pasture and soil in good condition.

Tree seeds germinate well and cuttings and seedlings
survive and grow well if competing vegetation is con-
trolled or removed by site preparation, prescribed burn-
ing, or spraying and cutting.

This complex is in capability subclass Vw.

1316—Alluvial land, wet, 0 to 2 percent slopes. This
map unit is adjacent to former and present stream chan-
nels that are immediately upstream from the permanent
pool of Red Rock Lake. Although Alluvial land is nearly
level in most places, it has many meander scars, small
oxbow lakes, and shallow ponds. Because of the high
water table and ponded condition, these soils cannot be
mapped in detail. This unit is one continuous irregularly
shaped area about 1,800 acres in size.

Alluvial land is coarsely stratified silt and sand with
some lenses of silty clay loam and clay loam. A few
small areas of Nodaway silt loam in channels are includ-
ed.

Alluvial land is used for wildlife habitat. There are con-
stant fluctuations in the water level of a few inches to a
foot or more. The first vegetation that appears following
the initial filling of the permanent pool and the submerg-
ing of the area is willows. Vegetation may change from
time to time depending upon the water level of the lake.

Alluvial land is in capability subclass Vliw.

1368—Macksburg slity clay loam, benches, 0 to 2
percent slopes. This nearly level, somewhat poorly
drained soil is on loess-covered benches adjacent to
major streams. Individual areas are irregular in shape
and range from 10 to 20 acres in size.

Typically, the surface layer is black and very dark
grayish brown silty clay loam about 24 inches thick. The
subsoil extends to a depth of about 55 inches. It is dark
grayish brown silty clay loam in the upper part, grayish
brown silty clay loam and light brownish gray silty clay
loam in the middle part, and olive gray silty clay loam in
the lower part. The substratum is light olive gray silty
clay loam.
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This soil has moderate permeability and high available
water capacity. This soil has a seasonal high water table,
especially in spring. The available subsoil phosphorus is
low, and the available subsoil potassium is medium.
Unless limed, the surface layer is medium acid. Surface
runoff is slow. Organic matter content in the surface
layer is high.

This soil is well suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture.

Subsurface drainage may make field operations more
timely in years of above normal rainfall. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility and helps maintain good tilth.

If this soil is used for pasture, overgrazing the pasture
or grazing when the soil is too wet causes surface com-
paction and poorer tilth. Stocking at proper rates, rotat-
ing pastures, deferring grazing at appropriate times, and
restricting use during wet periods help keep pasture and
soil in good condition.

This soil is in capability class I.

5020G~—Strip mine spoils, 25 to 80 percent slopes.
Areas of strip mine spoils remain where coal was mined.
The strip mines are pits 40 feet or more deep and the
mounds of spoil are 30 feet or more high. Slopes are 70
to 80 percent. The pits contain water a few feet to many
feet deep. They range from a fraction of an acre to
several acres in size. Areas are irregular in shape and 10
to 1,000 acres in size.

Some small ponds are surrounded by mine spoils.
Water in these ponds has pH of 4 to 7 and fish cannot
survive. Some ponds that have less sloping shores have
a growth of cattails and reeds, but others are too acid to
support vegetation.

The most abundant spoil material is carbonaceous
shale. The lignite is very dark gray to gray and the shale
is grayish brown to yellowish brown in most places. On
slopes of 30 to 80 percent, this material has pH of 3to 5
at the surface and supports no vegetation. In some
places on slopes of 60 percent the shale is neutral in
reaction and supports annual weeds.

In a few places the material is glacial till mixed with
shale. These materials are olive gray to yellowish brown
and have pH of 5 to 7. At the crests of piles of this
material slopes are 10 to 30 percent, and some blue-
grass and cottonwood saplings grow.

in a few places the spoil is loamy shale or siltstone. At
the less sloping crests of these spoil piles the material
has a dark yellowish brown surface layer and supports
povertygrass, even though pH is only 3.5 to 4. A planting
of conifers in yellowish brown siltstone spoil with pH of 6
to 7 and 30 to 60 percent slopes has provided a canopy
and litter that appear to have stopped most erosion (fig.
15). The annual growth rate of the trees is very slow.

Strip mine spoils is in capability subclass Vllis.

5040—Cut and fill land. In areas of Cut and fill land,
the soils have been disturbed and mixed during con-
struction.

-
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Figure 15.—Conifers provide canopy and litter that reduce erosion on Strip mine spoils.

Land leveling and grading for urban development is
responsible for about a quarter of the cut and fill in
Marion County. These areas are generally nearly level or
gently sloping and are near Knoxville, Pella, and Pleas-
antville. The material remaining in these areas is mostly
loess, which is easily revegetated.

About a quarter of the Cut and fill land was formed
during the construction of highways adjacent to Red
Rock Lake. Much of this area is at the upstream end of
the permanent pool where material was removed and
used as fill for Highway 14 and the perimeter road. The
material remaining in the borrow areas is mostly shale or
loess over shale. Plant cover is especially difficult to
establish and maintain here because these areas are
subject to flooding.

Construction of the dam created another quarter of the
Cut and fill land in the county. The topsoil from the
borrow areas was stockpiled, and most of the loess and
thin glacial till was removed for fill. The material remain-
ing in the borrow areas was mostly sand or weakly
consolidated sandstone on the north side of the river
and largely shale on the south side. Six inches of topsoil
was spread over the borrow areas, and all areas were

seeded to grasses. Since some of the strongly sloping or
moderately steep areas are highly erodible, a plant cover
is difficult to maintain.

The remaining cut and fill is mostly in small areas
along highways and railroads. These areas are moder-
ately steep to very steep. The quality of the plant cover
depends largely on the kind of material involved. Where
Gosport soils are adjacent, the cuts have a poor plant
cover. Where Lindley or Gara soils are adjacent, revege-
tation has been more successful.

Cut and fill land is in capability subclass Vlle.

Use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural re-
sources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists, conservation-
ists, engineers, and others collect extensive field data
about the nature and behavior characteristics of the
soils. They collect data on erosion, droughtiness, flood-
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ing, and other factors that affect various soil uses and
management. Field experience and collected data on
soil properties and performance are used as a basis in
predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
~ woodland; as sites for buildings, sanitary facilities, high-
ways and other transportation systems, and parks and
other recreation facilities; and for wildlife habitat. It can
be used to identify the potentials and limitations of each
soil for specific land uses and to help prevent construc-
tion failures caused by unfavorable soil properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds, play-
grounds, lawns, and trees and shrubs.

Crops and pasture

General management needed for crops and pasture is
suggested in this section. The system of land capability
* classification used by the Soil Conservation Service is
explained; and the estimated yields of the main crops
and hay and pasture plants are listed for each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under “Soil maps for
detailed planning.” Specific information can be obtained
from the local office of the Soil Conservation Service or
the Cooperative Extension Service.

More than 275,000 acres in the survey area was used
for crops and pasture in 1973 (75). Of this, 100,000 acres
was used for permanent pasture; 134,000 acres for row
crops, mainly corn and soybeans; 11,000 acres for
close-grown crops, mainly oats; and 31,000 acres for
rotation hay and pasture.

The potential of the soils in Marion County for in-
creased production of food is good. About 5,000 acres
of potentially good cropland is currently used as wood-
land and about 20,000 acres as pasture. In addition to
the reserve productive capacity represented by this land,
food production could also be increased considerably by
extending the latest crop production technology to all
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cropland in the county. This soil survey can greatly facili-
tate the application of such technology.

The acreage in crops and pasture has gradually been
decreasing as more and more land is used for urban
development. It was estimated that in 1973 there was
about 6,000 acres of urban and built up land in the
county; this figure has been growing at the rate of about
100 acres per year. The use of this soil survey to help
make land use decisions that will influence the future
role of farming in the county is discussed in the section
“General soil map for broad land use planning.”

Soil erosion is the major soil problem on about two-
thirds of the cropland and pasture in Marion County.
Where slope is more than 2 percent, erosion is a hazard.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as. the
surface layer is lost and part of the subsoil is incorporat-
ed into the plow layer. Loss of the surface layer is
especially damaging on soils with a clayey subsoil. Ero-
sion also reduces productivity on soils that tend to be
droughty. Second, soil erosion on farmland results in
sediment entering streams. Control of erosion minimizes
the pollution of streams by sediment and improves the
quality of water for municipal use, for recreation, and for
fish and wildlife.

In many sloping fields, preparing a good seedbed and
tilling are difficult on clayey spots because the original
friable surface layer has been eroded away. Such spots
are common in areas of moderately eroded soils.

Erosion control practices provide a protective surface
cover, reduce runoff, and increase infiltration. A cropping
system that keeps a plant cover on the soil for extended
periods can hold soil erosion losses to amounts that will
not reduce the productive capacity of the soils. On live-
stock farms, which require pasture and hay, the legume
and grass forage crops in the cropping system reduce
erosion on sloping land and also provide nitrogen and
improve tilth for the following crop.

In some areas slopes are so short and irregular that
contour tillage or terracing is not practical. On these
soils, cropping systems that provide substantial plant
cover are required to control erosion unless minimum
tillage is practiced. Minimizing tillage and leaving crop
residue on the surface help to increase infiltration and
reduce runoff and erosion. These practices can be used
on most soils in the survey area, but are more difficult to
use successfully on eroded soils and on soils that have
a clayey surface layer. No-tillage for corn, which is
common on an increasing acreage, is effective in reduc-
ing erosion on sloping land and can be used on many
soils in the survey area. It is more difficult to practice
successfully, however, on the soils that have a clayey
surface layer.

Terraces and diversions reduce the length of slope
and reduce runoff and erosion. They are most practical
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on deep, well-drained soils that have regular slopes. The
other soils are less suitable for terracing and diversions
because of irregular slopes, excessive wetness in the
terrace channels, or a clayey subsoil that would be ex-
posed in terrace channels.

Contouring and contour stripcropping are erosion con-
trol practices in the survey area. They are most suitable
for soils with smooth, uniform slopes.

Wind erosion is a hazard on sandy soils. Wind erosion
can damage these soils in a few hours if winds are
strong and the soils are dry and bare of vegetation or
surface mulch. Maintaining plant cover, surface mulch, or
a rough surface through proper tillage minimizes soil
blowing on these soils.

Information for the design of erosion control practices
for each kind of soil is available from local offices of the
Soil Conservation Service.

Soil drainage is the major management need on about
one-third of the acreage used for crops and pasture in
the survey area. Some soils are naturally so wet that the
production of crops common to the area is generally not
possible. These poorly drained and very poorly drained
soils make up about 12,000 acres of the survey area.
Unless artificially drained, the poorly drained soils and
part of the somewhat poorly drained soils are so wet that
crops are damaged during most years.

Some soils have good natural drainage most of the
year but tend to dry slowly after rains. Small areas of
wetter soils along drainageways and in swales are com-
monly included in areas of the moderately well drained
and somewhat poorly drained soils, especially those that
have slopes of 2 to 5 percent. Artificial drainage is
needed in most of these wetter areas.

The design of both surface and subsurface drainage
systems varies with the kind of soil. A combination of
surface drainage and tile drainage is needed in most
areas of the poorly drained and very poorly drained soils
used intensively for row crops. Drains have to be more
closely spaced in soils with slow permeability than in the
more permeable soils. Tile drainage is very slow in soils
that have a very clayey subsoil. Finding adequate outlets
for tile drainage systems is difficult in many bottom
lands. Information on drainage design for each kind of
soil is available from local offices of the Soil Conserva-
tion Service.

Soil fertility is naturally low in many soils of the up-
lands in the survey area. Most soils are naturally acid. If
they have never been limed they require applications of
ground limestone to raise the pH sufficiently for good
growth of alfalfa and other crops that grow only on
nearly neutral soils. Available phosphorus and potash
levels are naturally low in many of these soils. On all
soils additions of lime and fertilizer should be based on
the results of soil tests, on the need of the crop, and on
the expected level of yields. The Cooperative Extension
Service can help in determining the kinds and amounts
of fertilizer and lime to apply.
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Soil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
with good tiith are granular and porous.

Most of the soils used for crops in the survey area
have a silt loam or a silty clay loam surface layer that is
dark in color and moderate in content of organic matter.
The moderately eroded and severely eroded soils have a
surface layer that is lower in organic matter and higher in
clay than the uneroded soil. Generally the structure of
such soils is weak, and intense rainfall causes a crust to
form on the surface. When dry, the crust is hard and
nearly impervious to water. Once the crust forms, it re-
duces infiltration and increases runoff. Regular additions
of crop residue, manure, and other organic material can
help to improve soil structure and reduce crust forma-
tion.

Plowing in fall is generally a good practice on the
county’s dark-colored soils that have a heavy silty clay
loam or silty clay surface layer because structure im-
proves with freezing and thawing. If these soils are wet
when plowed, they tend to be very cloddy when dry, and
a good seedbed is difficult to prepare. About two-thirds
of the cropland is sloping soils that are subject to dam-
aging erosion if they are piowed in fall.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high  level of management
are shown in table 5. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also consid-
ered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible Ioss.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown, that good quality irrigation water is uniformly ap-
plied as needed, and that tillage is kept to a minimum.

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.
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Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not listed be-
cause the acreage of such crops is small. The local
office of the Soil Conservation Service or of the Cooper-
ative Extension Service can provide information about
the management and productivity of the soils.

Land capability classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations if they are used
for field crops, the risk of damage if they are used, and
the way they respond to management. The grouping
does not take into account major and generally expen-
sive landforming that would change slope, depth, or
other characteristics of the soils, nor does it consider
possible but unlikely major reclamation projects. Capabili-
ty classification is not a substitute for interpretations de-
signed to show suitability and limitations of groups of
soils for woodland and for engineering purposes.

In Marion County soils are generally grouped at two
levels: capability class and subclass. These levels are
defined in the following paragraphs.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIll. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have slight limitations that restrict their
use.

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

Class Ill soils have severe limitations that reduce the
choice of plants or that require special conservation
practices, or both.

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

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

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

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

Class VIl soils and miscellaneous areas have limita-
tions that nearly preclude their use for commercial crop
production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
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rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

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

The capability classification of each map unit is given
in the section “Soil maps for detailed planning.”

Woodland management and productivity

Table 6 can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
table lists the ordination (woodland suitability) symbol for
each soil. Soils assigned the same ordination symbol
require the same general management and have about
the same potential productivity.

The first part of the ordination symbol/, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter x indicates stoniness or
rockiness; w, excessive water in or on the soil; ¢, toxic
substances in the soil; d, restricted root depth; ¢, clay in
the upper part of the soil; s, sandy texture; 7, high con-
tent of coarse fragments in the soil profile; and s, steep
slopes. The letter o indicates that limitations or restric-
tions are insignificant. If a soil has more than one limita-
tion, the priority is as follows: x, w, t, d, c, s, f, and .

In table 6, sfight moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is slight if the
expected soil loss is small, moderate if measures are
needed to control erosion during logging and road con-
struction, and severe if intensive management or special
equipment and methods are needed to prevent exces-
sive loss of soil.

Ratings of equipment limitation reflect the characteris-
tics and conditions of the soil that restrict use of the
equipment generally needed in woodland management
or harvesting. A rating of slight indicates that use of
equipment is not limited to a particular kind of equipment
or time of year; moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment or in equipment; and severe indicates a seasonal
limitation, a need for special equipment or management,
or a hazard in the use of equipment.
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Seedling mortalily ratings indicate the degree to which
the soil affects the mortality of tree seedlings. Plant
competition is not considered in the ratings. The ratings
apply to seedlings from good stock that are properly
planted during a period of sufficient rainfall. A rating of
slight indicates that the expected mortality is less than
25 percent; moderate, 25 to 50 percent; and severe,
more than 50 percent.

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade where
there are openings in the tree canopy. The invading
plants compete with native plants or planted seedlings. A
rating of slight indicates little or no competition from
other plants; moderate indicates that plant competition is
expected to hinder the development of a fully stocked
stand of desirable trees; severe indicates that plant com-
petition is expected to prevent the establishment of a
desirable stand unless the site is intensively prepared,
weeded, or otherwise managed to control undesirable
plants.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Commonly grown trees are
those that woodland managers generally favor in inter-
mediate or improvement cuttings. They are selected on
the basis of growth rate, quality, value, and marketability.

Trees to plant are those that are suited to the soils
and to commercial wood production.

Windbreaks and environmental plantings

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees and
gardens, and they furnish habitat for wildlife. Several
rows of low- and high-growing broadleaf and coniferous
trees and shrubs provide the most protection.

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

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

Table 7 shows the height that locally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 7 are based on measure-
ments and observation of established plantings that have
been given adequate care. They can be used as a guide
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in planning windbreaks and screens. Additional informa-
tion on planning windbreaks and screens and planting
and caring for trees and shrubs can be obtained from
local offices of the Soil Conservation Service or the
Cooperative Extension Service or from a nursery.

Recreation

The soils of the survey area are rated in table 8 ac-
cording to limitations that affect their suitability for recre-
ation (fig. 16). The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality, vegeta-
tion, access to water, potential water impoundment sites,
and access to public sewerlines. The capacity of the soil
to absorb septic tank effluent and the ability of the soil to
support vegetation are also important. Soils subject to
flooding are limited for recreation use by the duration
and intensity of flooding and the season when flooding
occurs. In planning recreation facilities, onsite assess-
ment of the height, duration, intensity, and frequency of
flooding is essential.

In table 8, the degree of soil limitation is expressed as
slight, moderate, or severe. S/ight means that soil prop-
erties are generally favorable and that limitations are
minor and easily overcome. Moderate means that limita-
tions can be overcome or alleviated by planning, design,
or special maintenance. Severe means that soil proper-
ties are unfavorable and that limitations can be offset
only by costly soil reclamation, special design, intensive
maintenance, limited use, or by a combination of these
measures.

The information in table 8 can be supplemented by
other information in this survey, for example, interpreta-
tions for septic tank absorption fields in table 11 and
interpretations for dwellings without basements and for
local roads and streets in table 10.

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils
have mild slopes and are not wet or subject to flooding
during the period of use. The surface has few or no
stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong. slopes and
stones or boulders can greatly increase the cost of con-
structing camp sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or
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Figure 16.—Access to water is important for recreation potential.

stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

Paths and traifs for hiking, horseback riding, and bicy-
cling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have moder-
ate slopes and few or no stones or boulders on the
surface.

Wildlife habitat

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate vegeta-
tion, by maintaining the existing plant cover, or by pro-
moting the natural establishment of desirable plants.

In table 9, the soils in the survey area are rated ac-
cording to their potential for providing habitat for various
kinds of wildlife. This information can be used in planning
parks, wildlife refuges, nature study areas, and other
developments for wildlife; in selecting soils that are suit-
able for establishing, improving, or maintaining specific
elements of wildlife habitat; and in determining the inten-
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sity of management needed for each element of the
habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or main-
tained. Few or no limitations affect management, and
satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for satis-
factory resuits. A rating of poor indicates that limitations
are severe for the designated element or kind of habitat.
Habitat can be created, improved, or maintained in most
places, but management is difficult and must be inten-
sive. A rating of very poor indicates that restrictions for
the element or kind of habitat are very severe and that
unsatisfactory results can be expected. Creating, improv-
ing, or maintaining habitat is impractical or impossible.

The elements of wildlife habitat are described in the
following paragraphs.

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and fea-
tures that affect the growth of grain and seed crops are
depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface stoni-
ness, and flood hazard. Soil temperature and soil mois-
ture are also considerations. Examples of grain and seed
crops are corn, wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, orchardgrass, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds. Soil proper-
ties and features that affect the growth of these plants
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, surface stoniness, and
flood hazard. Soil temperature and soil moisture are also
considerations. Examples of wild herbaceous plants are
bluestem, goldenrod, beggarweed, wheatgrass, and
grama.

Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of hard-
wood trees and shrubs are depth of the root zone, the
available water capacity, and wetness. Examples of
these plants are oak, poplar, cherry, sweetgum, apple,
hawthorn, dogwood, hickory, and elderberry. Examples
of fruit-producing shrubs that are suitable for planting on
soils rated good are Russian-olive, autumn-olive, and
crabapple.

Coniferous plants furnish browse, seeds, and cones.
Soil properties and features that affect the growth of
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coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, spruce, fir,
cedar, and juniper.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites. Submerged
or floating aquatic plants are excluded. Soil properties
and features affecting wetland plants are texture of the
surface layer, wetness, reaction, slope, and surface
stoniness. Examples of wetland plants are smartweed,
wild millet, wildrice, saltgrass, cordgrass, rushes, sedges,
and reeds. ,

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control struc-
tures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
water areas are marshes, waterfowl feeding areas, and
ponds.

The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for openland wildlife consists of cropland, pas-
ture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail, and red fox.

Habitat for woodland wildlife consists of areas of de-
ciduous plants or coniferous plants or both and associat-
ed grasses, legumes, and wild herbaceous plants. Wild-
life attracted to these areas include wild turkey, ruffed
grouse, woodcock, thrushes, woodpeckers, squirrels,
gray fox, raccoon, and deer.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife at-
tracted to such areas are ducks, geese, herons, shore
birds, muskrat, mink, and beaver.

Engineering

This section provides information for planning land
uses related to urban development and to watef man-
agement. Soils are rated for various uses, and the most
limiting features are identified. The ratings are given in
the following tables: Building site development, Sanitary
facilities, Construction materials, and Water manage-
ment. The ratings are based on observed performance
of the soils and on the estimated data and test data in
the “Soil properties” section.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and construc-
tion. The information, however, has limitations. For ex-
ample, estimates and other data generally apply only to
that part of the soil within a depth of 5 or 6 feet. Be-
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cause of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soil,

The information is not site specific and does not elimi-
nate the need for onsite investigation of the soils or for
testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this sec-
tion. Local ordinances and regulations need to be con-
sidered in planning, in site selection, and in design.

Soil properties, site features, and observed perform-
ance were considered in determining the ratings in this
section. During the fieldwork for this soil survey, determi-
nations were made about grain-size distribution, liquid
limit, plasticity index, soil reaction, depth to bedrock,
hardness of bedrock within 5 to 6 feet of the surface,
soil wetness, depth to a seasonal high water table,
slope, likelihood of flooding, natural soil structure aggre-
gation, and soil density. Data were collected about kinds
of clay minerals, mineralogy of the sand and silt frac-
tions, and the kind of adsorbed cations. Estimates were
made for erodibility, permeability, corrosivity, shrink-swell
potential, available water capacity, and other behavioral
characteristics affecting engineering uses.

This information can be used to (1) evaluate the po-
tential of areas for residential, commercial, industrial, and
recreation uses; (2) make preliminary estimates of con-
struction conditions; (3) evaluate alternative routes for
roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the per-
formance of existing similar structures on the same or
similar soils. '

The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

Building site development

Table 10 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and with-
out basements, small commercial buildings, local roads
and streets, and lawns and landscaping. The limitations
are considered slight if soil properties and site features
are generally favorable for the indicated use and limita-
tions are minor and easily overcome; moderate if soil
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properties or site features are not favorable for the indi-
cated use and special planning, design, or maintenance
is needed to overcome or minimize the limitations; and
severe if soil properties or site features are so unfavor-
able or so difficult to overcome that special design, sig-
nificant increases in construction costs, and possibly in-
creased maintenance are required. Special feasibility
studies may be required where the soil limitations are
severe,

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The rat-
ings are based on soil properties, site features, and ob-
served performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to bed-
rock, a cemented pan, or a very firm dense layer; stone
content; soil texture; and slope. The time of the year that
excavations can be made is affected by the depth to a
seasonal high water table and the susceptibility of the
soil to flooding. The resistance of the excavation walls or
banks to sloughing or caving is affected by soil texture
and the depth to the water table.

Dwellings and small commercial buildings are struc-
tures built on shallow foundations on undisturbed soil.
The load limit is the same as that for single-family dwell-
ings no higher than three stories. Ratings are made for
small commercial buildings without basements, for dwell-
ings with basements, and for dwellings without base-
ments. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally limit-
ed to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as in-
ferred from the engineering classification of the soil),
shrink-swell potential, frost action potential, and depth to
a high water table affect the traffic supporting capacity.

Sanitary facilities

Table 11 shows the degree and the kind of soil limita-
tions that affect septic tank absorption fields, sewage
lagoons, and sanitary landfills. The limitations are consid-
ered slight if soil properties and site features are gener-
ally favorable for the indicated use and limitations are
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minor and easily overcome; moderate if soil properties or
site features-are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so diffi-
cult to overcome that special design, significant in-
creases in construction costs, and possibly increased
maintenance are required.

Table 11 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site fea-
tures are moderately favorable for the use and one or
more soil properties or site features make the soil iess
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

Septic tank absorption fields are areas in which efflu-
ent from a septic tank is distributed into the soil through
subsurface tiles or perforated pipe. Only that part of the
soil between depths of 24 and 72 inches is evaluated.
The ratings are based on soil properties, site features,
and observed performance of the soils. Permeability, a
high water table, depth to bedrock or to a cemented
pan, and flooding affect absorption of the effluent. Large
stones and bedrock or a cemented pan interfere with
installation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to effectively filter the effluent. Many
local ordinances require that this material be of a certain
thickness. -

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of com-
pacted soil. Lagoons generally are designed to hold the
sewage within a depth of 2 to 5 feet. Nearly impervious
soil material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.

Table 11 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
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to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functioning of the
lagoon because it inhibits aerobic activity. Slope, bed-
rock, and cemented pans can cause construction prob-
lems, and large stones can hinder compaction of the
lagoon floor.

Sanilary landfills are areas where solid waste is dis-
posed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water pollution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 11 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper tranches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegetation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the sur-
face layer should be stockpiled for use as the final
cover.
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Construction materials

Table 12 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
gooa, fair, or poor as a source of roadfill and topsail.
They are rated as a suitable or unsuitable source of
sand and gravel. The ratings are based on soil proper-
ties and site features that affect the removal of the soil
and its use as construction material. Normal compaction,
minor processing, and other standard construction prac-
tices are assumed. Each soil is evaluated to a depth of 5
or 6 feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering properties
and classifications provides detailed information about
each soil layer. This information can help determine the
suitability of each layer for use as roadfill. The perform-
ance of soil after it is stabilized with lime or cement is
not considered in the ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering classifi-
cation of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction. Specifica-
tions for each use vary widely (fig. 17). In table 12, only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific pur-
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poses is not evaluated, nor are factors that affect exca-
vation of the material.

The properties used to evaluate the soil as a source of
sand or gravel are gradation of grain sizes (as indicated
by the engineering classification of the soil), the thick-
ness of suitable material, and the content of rock frag-
ments. Kinds of rock, acidity, and stratification are given
in the soil series descriptions. Gradation of grain sizes is
given in the table on engineering index properties.

A soil rated as a probable source has a layer of clean
sand or gravel or a layer of sand or gravel that is up to
12 percent silty fines. This material must be at least 3
feet thick and less than 50 percent, by weight, large
stones. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as shale
and siltstone, are not considered to be sand and gravel.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and cob-
bles, have little or no gravel, and have slopes of less
than 8 percent. They are low in content of soluble salts,
are naturally fertile or respond well to fertilizer, and are
not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, soils. that have only 20 to
40 inches of suitable material, soils that have an appre-
ciable amount of gravel, stones, or soils that have slopes

of 8 to 15 percent. The soils are not so wet that excava-
tion is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel, stones, or soluble salts, have slopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

Water management

Table 13 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas; embankments, dikes, and levees; and aquifer-fed
ponds.

This table also gives for each soil the restrictive fea-
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Figure 17 —Alluvial soils on the Des Moines River bottom land contain large quantities of sand and gravel.

tures that affect drainage, irrigation, terraces and diver-
sions, and grassed waterways.

Pond reservoir areas hold water behind a dam or em-
bankment (fig. 18). Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. Excessive slope can affect the storage capacity
of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high, con-
structed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.

Generally, deeper onsite investigation is needed to de-
termine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable com-
paction characteristics. Unfavorable features include less
than 5 feet of suitable material and a high content of
stones or boulders, organic matter, or salts or sodium. A
high water table affects the amount of usable material. It
also affects trafficability.

Drainage is the removal of excess surface and subsur-
face water from the soil. How easily and effectively the
soil is drained depends on the depth to bedrock, to a
cemented pan, or to other layers that affect the rate of
water movement; permeability; depth to a high water
table or depth of standing water if the soil is subject to
ponding; slope; susceptibility to flooding; subsidence of
organic layers; and potential frost action. Excavating and
grading and the stability of ditchbanks are affected by
depth to bedrock or to a cemented pan, large stones,
slope, and the hazard of cutbanks caving. The productivity
of the soil after drainage is affected by extreme acidity or
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Figure 18—Farm ponds are an important source of water for livestock.

by toxic substances on the root zone, such as salts,
sodium, or sulfur. Availability of drainage outlets is not
considered in the ratings.

Irrigation is the controlled application of water to sup-
plement rainfall and support plant growth. The design and
management of an irrigation system are affected by
depth to the water table, the need for drainage, flooding,
available water capacity, intake rate, permeability, ero-
sion hazard, and slope. The construction of a system is
affected by large stones and depth to bedrock or to a
cemented pan. The performance of a system is affected
by the depth of the root zone, the amount of salts or
sodium, and soil reaction.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to reduce erosion and conserve moisture by inter-
cepting runoff. Slope, wetness, large stones, and depth
to bedrock or to a cemented pan affect the construction
of terraces and diversions. A restricted rooting depth, a
severe hazard of wind or water erosion, an excessively
coarse texture, and restricted permeability adversely
affect maintenance.

Grassed waterways are natural or constructed chan-
nels, generally broad and shallow, that conduct surface
water to outlets at a nonerosive velocity. Large stones,
wetness, slope, and depth to bedrock or to a cemented
pan affect the construction of grassed waterways. A
hazard of wind erosion, low available water capacity,
restricted rooting depth, toxic substances such as salts
or sodium, and restricted permeability adversely affect
the growth and maintenance of the grass after construc-
tion.

Soil properties

Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some bench-
mark soils. Established standard procedures are fol-
lowed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
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to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and compac-
tion characteristics.

Estimates of soil properties are based on field exami-
nations, on laboratory tests of samples from the survey
area, and on laboratory tests of samples of similar soils
in nearby areas. Tests verify field observations, verify
properties that cannot be estimated accurately by field
observation, and help characterize key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

Engineering properties and classifications

Table 14 gives estimates of the engineering classifica-
tion and of the range of index properties for the major
layers of each soil in the survey area. Most soils have
layers of contrasting properties within the upper 5 or 6
feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Soil series and morphology.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If a soil contains particles coarser than
sand, an appropriate modifier is added, for example,
“gravelly.” Textural terms are defined in the Glossary.

Classification of the soils is determined according to
the Unified soil classification system (2) and the system
adopted by the American Association of State Highway
and Transportation Officials (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter and according to
plasticity index, liquid limit, and organic matter content.
Sandy and gravelly soils are identified as GW, GP, GM,
GC, SW, SP, SM, and SC; silty and clayey soils as ML,
CL, OL, MH, CH, and OH; and highly organic soils as Pt.
Soils exhibiting engineering properties of two groups can
have a dual classification, for example, SP-SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
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of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are clas-
sified in group A-8 on the basis of visual inspection.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an oven-dry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on labora-
tory tests of soils sampled in the survey area and in
nearby areas and on estimates made in the field.

Liquid limit and plasticity index (Atterberg limits) indi-
cate the plasticity characteristics of a soil. The estimates
are based on test data from the survey area or from
nearby areas and on field examination.

The estimates of grain-size distribution, liquid limit, and
plasticity index are rounded to the nearest 5 percent.
Thus, if the ranges of gradation and Atterberg limits
extend a marginal amount (1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.

Physical and chemical properties

Table 15 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Clay as a soil separate consists of mineral soil parti-
cles that are less than 0.002 millimeter in diameter. In
this table, the estimated clay content of each major soil
layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to adsorb cations and to retain mois-
ture. They influence shrink-swell potential, permeability,
and plasticity, the ease of soil dispersion, and other soil
properties. The amount and kind of clay in a soil also
affect tillage and earth-moving operations.

Moist bulk density is the weight of soil (ovendry) per
unit volume. Volume is measured when the soil is at field
moisture capacity, that is, the moisture content at 1/3
bar moisture tension. Weight is determined after drying
the soil at 105 degrees C. In this table, the estimated
moist bulk density of each major soil horizon is ex-
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pressed in grams per cubic centimeter of soil material
that is less than 2 millimeters in diameter. Bulk density
data are used to compute shrink-swell potential, availa-
ble water capacity, total pore space, and other soil prop-
erties. The moist bulk density of a soil indicates the pore
space available for water and roots. A bulk density of
more than 1.6 can restrict water storage and root pene-
tration. Moist bulk density is influenced by texture, kind
of clay, content of organic matter, and soil structure.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field, par-
ticularly structure, porosity, and texture. Permeability is
considered in the design of soil drainage systems, septic
tank absorption fields, and construction where the rate of
water movement under saturated conditions affects be-
havior.

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most impor-
tant properties are the content of organic matter, soil
texture, bulk density, and soil structure. Available water
capacity is an important factor in the choice of plants or
crops to be grown and in the design and management of
irrigation systems. Available water capacity is not an
estimate of the quantity of water actually available to
plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory anal-
yses. Soil reaction is important in selecting crops and
other plants, in evaluating soil amendments for fertility
and stabilization, and in determining the risk of corrosion.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of undis-
turbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on measure-
ments of similar soils.

It the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to build-
ings, roads, and other structures. Special design is often
needed.
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Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture con-
tent is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2 millime-
ters in diameter. The classes are /ow, a change of less
than 3 percent; moderate, 3 to 6 percent; and high, more
than 6 percent. Very high, greater than 9 percent, is
sometimes used.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
The higher the value the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum aver-
age annual rate of soil erosion by wind or water that can
occur without affecting crop productivity over a sustained
period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind ero-
sion in cultivated areas. The groups indicate the suscep-
tibility of soil to wind erosion and the amount of soil lost.
Soils are grouped according to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are generally not suitable for crops.
They are extremely erodible, and vegetation is difficult to
establish.

2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind ero-
sion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible. Crops can be grown
if intensive measures to control wind erosion are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible. Crops can be grown if measures to
control wind erosion are used.



66

6. Loamy soils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible. Crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible. Crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject
to wind erosion.

Soil and water features

Table 16 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped ac-
cording to the intake of water when the soils are thor-
oughly wet and receive precipitation from long-duration
storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or grav-
elly sands. These soils have a high rate of water trans-
mission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clays that have a high shrink-swell potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or near the surface, and
soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Flooding, the temporary inundation of an area, is
caused by overflowing streams and by runoff from adja-
cent slopes. Water standing for short periods after rain-
fall or snowmelt and water in swamps and marshes is
not considered flooding.

Table 16 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possi-
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ble under unusual weather conditions; common that it is
likely under normal conditions; occasional that it occurs
on an average of once or less in 2 years; and frequent
that it occurs on an average of more than once in 2
years. Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /ong if more than 7 days.
Probable dates are expressed in months; November-
May, for example, means that flooding can occur during
the period November through May.

The information is based on evidence in the soil pro-
file, namely thin strata of gravel, sand, silt, or clay depos-
ited by floodwater; irregular decrease in organic matter
content with increasing depth; and absence of distinctive
horizons that form in soils that are not subject to flood-
ing.

Also considered are local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that delin-
eate flood-prone areas at specific flood frequency levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a saturat-
ed zone, namely grayish colors or mottles in the soil.
Indicated in table 16 are the depth to the seasonal high
water table; the kind of water table—that is, perched,
artesian, or apparent; and the months of the year that
the water table commonly is high. A water table that is
seasonally high for less than 1 month is not indicated in
table 16.

An apparent water table is a thick zone of free water
in the soil. it is indicated by the level at which water
stands in an uncased borehole after adequate time is
aliowed for adjustment in the surrounding soil. An arte-
sian water table is under hydrostatic head, generally be-
neath an impermeable layer. When this layer is penetrat-
ed, the water level rises in an uncased borehole. A
perched water table is water standing above an unsatu-
rated zone. In places an upper, or perched, water table
is separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 fest
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is speci-
fied as either soft or hard. If the rock is soft or fractured,
excavations can be made with trenching machines,
backhoes, or small rippers. If the rock is hard or mas-
sive, blasting or- special equipment generally is needed
for excavations.
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Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the freez-
ing zone of the soil. Temperature, texture, density, per-
meability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of corro-
sion of uncoated steel is related to such factors as soil
moisture, particle-size distribution, acidity, and electrical
conductivity of the soil. The rate of corrosion of concrete
is based mainly on the sulfate and sodium content, tex-
ture, moisture content, and acidity of the soil. Special
site examination and design may be needed if the com-
bination of factors creates a severe corrosion environ-
ment. The steel in installations that intersect soil bound-
aries or soil layers is more susceptible to corrosion than
steel in installations that are entirely within one kind of
soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as low, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.

Soil series and morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is com-
pared with similar soils and with nearby soils of other
series. A pedon, a small three-dimensional area of soil,
that is typical of the series in the survey area is de-
scribed. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (73). Many
of the technical terms used in the descriptions are de-
fined in Soil Taxonomy (74). Unless otherwise stated,
colors in the descriptions are for moist soil. Following the
pedon description is the range of important characteris-
tics of the soils in the series.
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The map units of each soil series are described in the
section *“Soil maps for detailed planning.”

Ackmore series

The Ackmore series consists of somewhat poorly
drained, moderately permeable soils. These soils are on
flood plains near the main stream channel. Ackmore
soils formed in recent medium textured alluvium over
silty clay loam alluvium. The native vegetation was mixed
prairie grasses and forest. Slope ranges from 0 to 2
percent.

Typical pedon of Ackmore silt loam, 0 to 2 percent
slopes, on bottom land in a cultivated field, 81 feet east
and 501 feet north of the southwest corner of the
NW1/4SW1/4 sec. 7, T. 77 N, R. 18 W.:

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam; weak fine and very fine granular structure;
friable; neutral; abrupt smooth boundary.

C1—8 to 15 inches; stratified very dark gray (10YR 3/1)
and grayish brown (10YR 5/2 and 2.5Y 5/2) silt
loam, grayish brown (10YR 5/2) dry; moderate
medium platy structure; friable; neutral; clear smooth
boundary.

C2—15 to 27 inches; stratified very dark gray (10YR
3/1) and grayish brown (2.5Y 5/2) silt loam, grayish
brown (10YR 5/2) dry; moderate medium and thick
platy structure; friable; many fine distinct brown
(7.5YR 4/4) iron oxides; neutral; clear smooth
boundary.

C3—27 to 32 inches; stratified grayish brown (2.5Y 5/2)
and black (10YR 2/1) heavy silt loam, dark grayish
brown (10YR 4/2) dry; weak fine granular structure;
friable; neutral; abrupt smooth boundary.

lIA11b—32 to 41 inches; black (N 2/0) light silty clay
loam; moderate fine granular structure parting to
moderate very fine subahgular blocky; friable; neu-
tral; gradual smooth boundary.

IIA12b—41 to 50 inches; black (N 2/0) light silty clay
loam; moderate very fine subangular blocky struc-
ture; firm; neutral; gradual smooth boundary.

IIB1b—50 to 60 inches; black (5Y 2/1) silty clay loam;
common fine faint olive (5Y 5/3) mottles; weak fine
prismatic structure parting to moderate fine suban-
gular blocky; firm; neutral.

The Ap horizon ranges from black (10YR 2/1) to very
dark grayish brown (10YR 3/2). The Ap horizon is 6 to 8
inches thick and is neutral or mildly alkaline.

The C horizon is 10 to 24 inches thick and is neutral
or mildly alkaline.

The IIA horizon is black (10YR 2/1 or N 2/0) light or
medium silty clay loam. It is 18 to 40 inches thick and is
neutral or mildly alkaline.



68

The 1IB horizon is very dark gray (N 3/0) or black (5Y
2/1) medium or heavy silty clay loam. It is neutral or
mildly alkaline.

Adair series

The Adair series consists of moderately well drained
and somewhat poorly drained, slowly permeable soils.
These soils are on convex side slopes adjacent to broad
upland divides. Adair soils formed in weathered moder-
ately fine textured glacial till near the contact between
loess and till. Native vegetation was prairie grasses.
Slope ranges from 9 to 14 percent.

These soils are outside the defined range of the Adair
series because the layer having mollic properties is not
thick enough to be a mollic epipedon. ,

Typical pedon of Adair silty clay loam in an area of
Shelby-Adair complex, 9 to 14 percent slopes, moderate-
ly eroded, in a cultivated field, 70 feet east and 210 feet
north of the southwest corner of the NW1/4SW1/4 sec.
10, T. 77 N, R. 19 W.:

Ap—O0 to 6 inches; very dark grayish brown (10YR 3/2)
light silty clay loam, grayish brown (10YR 5/2) dry;
few fine distinct, brown (7.5YR 4/4) mottles; very
dark brown (10YR 2/2) coatings on peds; cloddy
parting to weak fine granular structure; friable; neu-
tral; abrupt smooth boundary.

B1—6 to 10 inches; dark brown (10YR 4/3) light silty
clay loam; few fine distinct reddish brown (5YR 4/4)
mottles; dark brown (7.5YR 4/2) coatings on peds;
weak medium subangular blocky structure parting to
moderate very fine subangular blocky; friable; neu-
tral; abrupt smooth boundary.

[1IB21t—10 to 15 inches; dark brown (7.5YR 4/4) light
clay loam; common fine distinct reddish brown (5YR
5/4) mottles; moderate medium subangular blocky
structure; firm; patchy thin clay films; coarse sand
grains; slightly acid; gradual smooth boundary.

liIB22t—15 to 27 inches; mottled dark brown (7.5YR 4/4)
and red (2.5YR 4/6) heavy clay loam; weak medium
prismatic structure parting to moderate medium su-
bangular blocky; very firm; thick discontinuous clay
films; coarse sand grains; many pebbles; few very
dark grayish brown (10YR 3/2) organic stains;
medium acid; diffuse boundary.

IIB23t—27 to 33 inches; mottled strong brown (7.5YR
5/6) and brown (10YR 5/3) clay loam; few medium
distinct red (2.5YR 4/6) mottles; moderate medium
subangular blocky structure; very firm; few roots
above a depth of 30 inches; patchy thick clay fiims;
coarse sand grains; some pebbles; medium acid;
gradual smooth boundary.

IIB31t—33 to 42 inches; mottled strong brown (7.5YR
5/8) and light brownish gray (10YR 6/2) light clay
loam; few fine distinct, yellowish red (5YR 5/6) mot-
tles; moderate coarse subangular blocky structure;
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very firm; patchy thin clay films; a few pebbles;
medium acid; diffuse boundary.

11B32—42 to 60 inches; brown (10YR 5/3) light clay
loam; common coarse distinct light brownish gray
(10YR 6/2) mottles; weak coarse subangular blocky
structure; firm; few fine dark oxides; a few pebbles;
neutral.

The solum ranges from 40 to 65 inches in thickness.

The Ap horizon ranges from black (10YR 2/1) to very
dark grayish brown {(10YR 3/2). It ranges from silt loam
to light clay loam. The Ap horizon is 6 to 8 inches thick
and is slightly acid or neutral.

The 11B22t horizon is dark brown (7.5YR 4/4) or dark
yellowish brown (10YR 4/4). Mottles range from grayish
brown (2.5Y 5/2) to red (2.5Y 4/6). Texture is heavy clay
loam or light clay. The [IB22t horizon is 8 to 12 inches
thick.

The 1IB32 horizon ranges from brown (10YR 5/3) to
yellowish brown (10YR 5/6). Mottles range from olive
gray (5Y 5/2) to light brownish gray (10YR 6/2). The
texture is light or medium clay loam. The IIB32 horizon is
6 to 18 inches thick.

Arispe series

The Arispe series consists of moderately well drained
and somewhat poorly drained, moderately slowly perme-
able soils. These soils are on short convex side slopes
on uplands. Arispe soils formed in moderately fine tex-
tured loess underlain by a gray clayey paleosol at a
depth of 5 feet or more. The native vegetation was
prairie grasses. Slope ranges from 5 to 9 percent.

Typical pedon of Arispe silty clay loam in an area of
Clearfield-Arispe silty clay loams, 5 to 9 percent slopes,
on an upland divide in a hayfield, 67 feet north and 380
feet west of the southeast corner of the SW1/4NW1/4
sec. 25, T.74 N,, R. 21 W.:

Ap—o0 to 7 inches; very dark brown (10YR 2/2) silty clay
loam; black (10YR 2/1) coatings on peds, dark gray
(10YR 4/1) dry; weak medium granular structure;
friable; neutral; gradual smooth boundary.

B1—7 to 11 inches; very dark grayish brown (10YR 3/2)
and 15 percent dark grayish brown (2.5Y 4/2) heavy
silty clay loam; few fine distinct yellowish brown
(10YR 5/4) mottles; faces of peds very dark brown
(10YR 2/2); moderate very fine subangular blocky
structure; friable; neutral; gradual smooth boundary.

B21tg—11 to 16 inches; dark grayish brown (2.5Y 4/2)
heavy silty clay loam; common medium distinct yel-
lowish brown (10YR 5/4 and 5/6) mottles; faces of
peds very dark grayish brown (2.5Y 3/2); moderate
fine subangular blocky structure; firm; thick discon-
tinuous clay films; few soft black oxides: slightly
acid; gradual smooth boundary.
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B22tg—16 to 23 inches; grayish brown (2.5Y 5/2) silty
clay loam; common medium distinct yellowish brown
(10YR 5/6) and few fine distinct brown (7.5YR 4/4)
mottles; moderate medium subangular blocky struc-
ture; firm; thin discontinuous clay films; few soft
black oxides; slightly acid; diffuse boundary.

B23tg—23 to 34 inches; light brownish gray (2.5Y 6/2)
silty clay loam; common medium distinct yellowish
brown (10YR 5/6) mottles; moderate medium pris-
matic structure parting to moderate medium suban-
gular blocky; firm; thin discontinuous clay films; few
soft black oxides; slightly acid; diffuse boundary.

B3tg—34 to 45 inches; light olive gray (5Y 6/2) light silty
clay loam; common coarse prominent reddish brown
(5YR 4/4) mottles; weak medium prismatic structure;
firm; thin discontinuous clay films; few hard concre-
tions; slightly acid; diffuse boundary.

C—45 to 60 inches; light olive gray (5Y 6/2) light silty
clay loam; common coarse distinct strong brown
(7.5YR 5/8) mottles; massive; friable; few roots
above a depth of 48 inches; neutral.

The solum ranges from 36 to 60 inches in thickness.

The Ap horizon is black (10YR 2/1) or very dark
brown (10YR 2/2) medium or heavy silty clay loam. The
Ap horizon is 7 inches thick and is medium acid, slightly
acid, or neutral.

The B1 horizon ranges from very dark gray (10YR 3/1)
to dark grayish brown (2.5Y 4/2). Texture is medium or
heavy silty clay loam. The B1 horizon is 4 to 8 inches
thick and ranges from medium acid to neutral.

The B22tg horizon ranges from dark grayish brown
(10YR 4/2) to grayish brown (2.5Y 5/2). Texture is
medium or heavy silty clay loam. The B22tg horizon is 5
to 10 inches thick and is medium acid or slightly acid.

The C horizon ranges from gray (5Y 5/1) to light olive
gray (5Y 6/2). Texture is light or medium silty clay loam.

In the Arispe part of map unit 230C2, the mollic mate-
rial is not thick enough to be a mollic epipedon.

Armstrong series

The Armstrong series consists of moderately well
drained and somewhat poorly drained slowly permeable
soils. These soils are on convex side slopes at the loess
and glacial till contact on a highly dissected upland.
Armstrong soils formed in weathered moderately fine
textured glacial till near the contact between loess and
the till. The native vegetation was mixed prairie grasses
and trees. Slope ranges from 9 to 18 percent.

Typical pedon of Armstrong silty clay loam in an area
of Gara-Armstrong complex, 9 to 14 percent slopes,
moderately eroded, in a pasture, 460 feet south and 280
feet east of the northwest corner of the NW1/4NE1/4
sec. 27, T.74 N., R. 19 W.:
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Ap—0 to 5 inches; very dark grayish brown (10YR 3/2)
silty clay loam, grayish brown (10YR 5/2) dry; mod-
erate medium granular structure; friable; many roots;
medium acid; abrupt smooth boundary.

A&B—5 to 7 inches; dark brown (10YR 3/3) heavy silty
clay loam, brown (10YR 5/3) dry; weak coarse platy
structure parting to moderate fine subangular blocky;
friable; few roots; discontinuous gray silt coatings;
strongly acid; clear smooth boundary.

B1—7 to 12 inches; dark yellowish brown (10YR 3/4 and
4/4) clay; very dark grayish brown (10YR 3/2) coat-
ings on peds; moderate fine subangular blocky
structure; friable; sand coatings on peds; medium
acid; gradual smooth boundary.

1IB21t—12 to 18 inches; dark brown (7.5YR 4/3) clay;
few medium distinct dark brown (7.5YR 4/2) and
many medium distinct yellowish red (5YR 4/6) mot-
tles; moderate fine subangular blocky structure; firm;
few discontinuous clay films; few small pebbles;
strongly acid; gradual smooth boundary.

1IB22t—18 to 28 inches; mottled dark brown (7.5YR 4/4)
and strong brown (7.5YR 5/6) clay; few medium
distinct dark grayish brown (10YR 4/2) mottles;
moderate fine subangular blocky structure; very firm;
thin discontinuous clay films; common small peb-
bles; medium acid; gradual smooth boundary.

11IB23t—28 to 35 inches; mottled yellowish brown (10YR
5/6) and dark brown (7.5YR 4/3) clay; many
medium distinct dark brown (7.5YR 4/2) mottles;
moderate medium subangular blocky structure; very
firm; thin discontinuous clay films; few dark oxides;
strongly acid; gradual smooth boundary.

lIB3t—35 to 42 inches; mottled yellowish brown (10YR
5/6) and dark grayish brown (10YR 4/2) clay loam;
few fine distinct yellowish red (5YR 4/8) mottles;
moderate fine subangular blocky structure; firm; few
discontinuous thin clay films; common dark oxides;
coarse sand grains and many small pebbles; strong-
ly acid; gradual smooth boundary.

C—42 to 60 inches; mottled yellowish brown (10YR 5/8)
and brown (10YR 5/3) clay loam; few medium dis-
tinct gray (10YR 6/1) mottles; weak medium suban-
gular blocky structure; firm; large dark stains;
medium acid.

The solum ranges from about 42 to 80 inches in thick-
ness.

The Ap horizon ranges from silt loam to clay loam. It is
5 to 8 inches thick and is medium acid or slightly acid.

The 11B22t horizon ranges from brown (7.5YR 4/4) and
strong brown (7.5YR 5/6) to yellowish brown (10YR
5/4). Mottles range from red (2.5YR 4/6) to dark grayish
brown (10YR 4/2). Texture is heavy silty clay loam, light
silty clay, or clay. The I1B22t horizon is 4 to 10 inches
thick and ranges from very strongly acid to medium acid.

The 1IB3t horizon is 7 to 20 inches thick and is
medium acid or strongly acid.
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Bauer series

The Bauer series consists of well drained to moderate-
ly well drained, very slowly permeable soils. These soils
are on convex side slopes on uplands. Bauer soils
formed in silty sediment and the underlying shale. The
native vegetation was prairie grasses. Slope ranges from
9 to 18 percent.

Typical pedon of Bauer silt loam, 9 to 14 percent
slopes, in pasture, 100 feet north and 210 feet east of
the southwest corner of the SE1/4SW1/4 sec. 1, T. 75
N., R. 21 W.:

A1—0 to 6 inches; black (10YR 2/1) heavy silt loam,
very dark grayish brown (10YR 3/2) dry; moderate
very fine subangular blocky structure; friable; neutral;
clear smooth boundary.

A3—6 to 9 inches; very dark grayish brown (2.5Y 3/2)
light silty clay loam, very dark grayish brown (10YR
3/2) dry; faces of peds black (10YR 2/1); moderate
very fine and fine subangular blocky structure; fri-
able; neutral; clear smooth boundary.

B1—9 to 12 inches; olive brown (2.5Y 4/4) heavy silty
clay loam, grayish brown (2.5Y 5/2) dry; faces of
peds very dark gray (10YR 3/1); moderate medium
subangular blocky structure; firm; common roots;
slightly acid; clear smooth boundary.

[1B2g—12 to 17 inches; grayish brown (2.5Y 5/2) and
light olive (2.5Y 5/4) silty clay; common fine distinct
yellowish brown (10YR 5/6 and 5/8) mottles; faces
of some peds very dark grayish brown (2.5Y 3/2)
and dark grayish brown (2.5Y 4/2); moderate
medium angular blocky structure; very firm; slightly
acid; gradual smooth boundary.

" 1IB3g—17 to 20 inches; olive (5Y 4/3) clay; faces of
peds dark grayish brown (2.5Y 4/2); weak coarse
angular blocky structure; very firm; slightly acid; dif-
fuse boundary.

IIC1—20 to 43 inches; light olive brown (2.5Y 5/6) and
some gray (5Y 5/1) and light olive gray (5Y 6/2)
clay shale; few fine prominent reddish brown (2.5YR
4/4) mottles; faces of some peds dark grayish
brown (2.5Y 4/2); weak coarse angular blocky struc-
ture; very firm; neutral; diffuse boundary.

11IC2—43 to 60 inches; light brownish gray (2.5Y 6/2) to
olive yeliow (2.5Y 6/6) clay shale; common coarse
distinct dusky red (2.5YR 3/2) mottles; weak thick
platy structure; very firm; few roots above a depth of
48 inches; neutral.

The solum ranges from 8 to 24 inches in thickness.

The A1 horizon is black (10YR 2/1) or very dark
brown (10YR 2/2). It is 6 to 12 inches thick and ranges
from medium acid to neutral.

The 1IB2g horizon ranges from very dark grayish brown
(10YR 3/2) to light olive (2.5Y 5/4). Texture is heavy
silty clay loam or silty clay. The 11B2g horizon is 4 to 8
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inches thick and ranges from strongly acid to slightly
acid.

The IIC horizon ranges from light brownish gray (2.5Y
6/2) and yellowish brown (10YR 5/4) to olive yellow
(2.5Y 6/6). Thin strata of highly contrasting colors are in
this horizon.

Belinda series

The Belinda series consists of poorly drained very
slowly permeable soils. These soils are on flat upland
divides. Belinda soils formed in loess under grass and
trees tolerant of wetness. Slope ranges from 0 to 2
percent.

Typical pedon of Belinda silt loam, 0 to 2 percent
slopes, on an upland divide, 100 feet south and 800 feet
west of the northeast corner of the NW1/4 sec. 35, T.
74 N, R. 18 W.:

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; weak thick
platy structure parting to moderate fine granular; fri-
able; neutral; abrupt smooth boundary.

A21—8 to 13 inches; dark gray (10YR 4/1) light silt
loam, light brownish gray (10YR 6/2) dry; weak thick
platy structure parting to moderate medium granular;
friable; neutral; abrupt smooth boundary.

A22—13 to 16 inches; dark gray (10YR 4/1) and dark
grayish brown (10YR 4/2) light silty clay loam, light
gray (10YR 7/2) dry; weak thick platy structure part-
ing to moderate very fine subangular blocky; friable;
medium acid; abrupt smooth boundary.

B21t—16 to 21 inches; dark gray (10YR 4/1) and dark
grayish brown (10YR 4/2) light silty clay; few fine
prominent strong brown (7.5YR 5/8) mottles; very
dark gray (10YR 3/1) coatings on peds; strong fine
subangular blocky structure; very firm; thick continu-
ous clay films; medium acid; clear smooth boundary.

B22t—21 to 27 inches; dark grayish brown (2.5Y 4/2)
light silty clay; common medium prominent strong
brown (7.5YR 5/8) mottles; very dark gray (10YR
3/1) coatings on peds; strong medium subangular
blocky structure; very firm; thick discontinuous clay
films; medium acid; gradual smooth boundary.

B23t—27 to 36 inches; grayish brown (2.5Y 5/2) light
silty clay; common medium distinct strong brown
(7.5YR 5/8) and yellowish brown (10YR 5/8) mot-
tles; dark gray (10YR 4/1) coatings on peds; moder-
ate medium subangular blocky structure; firm; thin
discontinuous clay films; strongly acid; gradual
smooth boundary.

B31t—36 to 43 inches; olive gray (5Y 5/2) heavy silty
clay loam; few medium distinct yellowish brown
(10YR 5/6) mottles; moderate medium subangular
blocky structure; firm; thick and thin patchy clay
films; common black (10YR 2/1) or very dark gray
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(10YR 3/1) organic stains on vertical faces; medium
acid; gradual smooth boundary.

B32t—43 to 48 inches; light olive gray (5Y 6/2) silty clay
loam; common medium distinct yellowish brown
(10YR 5/6) mottles; weak coarse subangular blocky
structure; firm; common black (10YR 2/1) to very
dark gray (10YR 3/1) organic stains on vertical
faces; medium acid; gradual smooth boundary.

B33t—48 to 54 inches; light olive gray (5Y 6/2) silty clay
loam; common medium distinct yellowish brown
(10YR 5/6) mottles; weak coarse subangular blocky
structure; firm; thin patchy clay fiims; few black
(10YR 2/1) to very dark gray (10YR 3/1) organic
stains on vertical faces; slightly acid; gradual smooth
boundary.

C—54 to 60 inches; light olive gray (5Y 6/2) silty clay
loam; common coarse prominent brown (7.5YR 5/8)
mottles; massive; friable; neutral.

The solum ranges from 48 to 60 inches in thickness.

The Al or Ap horizon is very dark gray (10YR 3/1) or
very dark grayish brown (10YR 3/2). Texture of the Ap
horizon is medium or heavy silt loam. The Ap horizon is
6 to 10 inches thick and is neutral or slightly acid.

The A2 horizon ranges from dark gray (10YR 4/1) to
light brownish gray (10YR 6/2) in the lower part. Texture
ranges from light silt loam to light silty clay loam.

The B22t horizon ranges from dark grayish brown
(10YR 4/2) to grayish brown (2.5Y 5/2). Texture is light
or medium silty clay. The B22t horizon is 6 to 10 inches
thick and is strongly acid or medium acid.

The C horizon ranges from grayish brown (2.5Y 5/2)
to light olive gray (5Y 6/2). Texture is light or medium
silty clay loam. It is slightly acid or neutral.

Bremer series

The Bremer series consists of poorly drained, moder-
ately slowly permeable soils. These soils are on low
second bottoms adlong major streams. Bremer soils
formed in moderately fine textured to fine textured allu-
vium along the major streams and rivers. Native vegeta-
tion was tall grasses and sedges. Slope ranges from 0 to
2 percent.

Typical pedon of Bremer silty clay loam, 0 to 2 percent
slopes, on a low bench in a cultivated field, 190 feet east
and 500 feet south of the northwest corner of sec. 1, T.
77N, R. 19 W.:

Ap—O0 to 8 inches; black (10YR 2/1) light silty clay loam,
grayish brown (10YR 5/2) dry; weak fine granular
structure; friable; medium acid; clear smooth bound-
ary.

A12—8 to 14 inches; black (10YR 2/1) light silty clay
loam, grayish brown (10YR 5/2) dry; moderate fine
granular structure; friable; slightly acid; gradual
smooth boundary.
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B1—14 to 18 inches; black (10YR 2/1) silty clay loam,
grayish brown (10YR 5/2) dry; moderate very fine
subangular blocky structure; friable; neutral; gradual
smooth boundary.

B21tg—18 to 24 inches; very dark gray (10YR 3/1)
heavy silty clay loam; few fine faint dark brown
(10YR 3/3) mottles; weak medium prismatic struc-
ture parting to moderate medium subangular blocky;
firm; few roots above a depth of 22 inches; discon-
tinuous thick clay films; neutral; gradual smooth
boundary.

B22tg—24 to 29 inches; very dark gray (10YR 3/1)
heavy: silty clay loam; few medium distinct yellowish
brown (10YR 5/8) mottles; weak medium prismatic
structure parting to moderate medium subangular
blocky; firm; discontinuous thick clay films; neutral;
gradual smooth boundary.

B23tg—29 to 34 inches; dark gray (10YR 4/1) heavy
silty clay loam; many medium distinct light olive
brown (2.5Y 5/6) and yellowish brown (10YR 5/6)
motties; many faces of peds very dark gray (10YR
3/1); weak medium prismatic structure parting to
weak medium subangular blocky; firm; very few tu-
bular pores; patchy thick clay films; neutral; gradual
smooth boundary.

B3tg—34 to 50 inches; mottled light olive gray (5Y 6/2)
and yellowish brown (10YR 5/6) silty clay loam; a
few faces of peds dark gray (10YR 4/1) in upper
part of the horizon; weak medium prismatic struc-
ture; firm; dark gray (10YR 4/1) clay films on prism
faces; neutral at a depth of 40 inches; gradual
smooth boundary.

Cg—50 to 78 inches; mottled light olive gray (5Y 6/2)
and light olive brown (2.5Y 5/6) silty clay loam;
massive; firm; some coarse sand grains; neutral.

The solum ranges from 40 to 60 inches in thickness.

The A horizon is black (10YR 2/1 and N 2/0) or very
dark gray (N 3/0). Texture ranges from heavy silt loam
to medium silty clay loam. The A horizon is 14 to 20
inches thick and is medium acid or slightly acid.

The B22tg horizon ranges from very dark gray (N 3/0)
to dark gray (10YR 4/1 and 5Y 4/1). Texture is heavy
silty clay loam or silty clay. The B22tg horizon is 5 to 12
inches thick and ranges from medium acid to neutral.

The Cg horizon is dark gray (10YR 4/1 and 5Y 4/1) or
light olive gray (5Y 6/2). Texture ranges from medium
silty clay loam to light silty clay. The C horizon is slightly
acid or neutral.

Caleb series

The Caleb series consists of moderately well drained,
moderately permeable soils. These soils are on convex
sides of high benches along rivers and their large tribu-
taries. Caleb soils formed in old alluvium derived from
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glacial till under mixed prairie grasses and trees. Slope
ranges from 9 to 14 percent.

Typical pedon of Caleb loam in an area of Caleb-
Mystic loams, 9 to 14 percent slopes, moderately
eroded, in a pasture, 780 feet west and 520 feet south
of the northeast corner of the NE1/4SE1/4 sec. 7, T. 74
N, R. 21 W.:

Ap—0 to 7 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; weak fine
granular structure; firm; common roots; medium acid;
abrupt smooth boundary.

B1—7 to 14 inches; brown (10YR 4/3) or dark yellowish
brown (10YR 4/4) heavy loam; very dark gray (10YR
3/1) coatings on peds; light brownish gray (10YR
6/2) silt coatings; moderate medium subangular
blocky structure; friable; common roots; medium
acid; clear smooth boundary.

B21t—14 to 19 inches; yellowish brown (10YR 5/6) light
clay loam; few fine distinct dark reddish brown (5YR
2/2 or 3/2) mottles; moderate medium subangular
blocky structure; firm; thin discontinuous clay films;
thick silt coatings; medium acid; clear smooth
boundary.

B22t—19 to 29 inches; yellowish brown (10YR 5/4) clay
loam; few fine faint dark reddish brown (5YR 2/2)
mottles; light brownish gray (10YR 6/2) silt coatings;
strong medium subangular blocky structure; firm;
thin discontinuous clay films; some fine sand grains
on faces of peds; medium acid; gradual smooth
boundary.

B23t—29 to 37 inches; yellowish brown (10YR 5/4)
sandy clay loam; common medium distinct grayish
brown (10YR 5/2) and few coarse distinct strong
brown (7.5YR 5/6) mottles; light brownish gray
(10YR 6/2) silt coatings; weak medium prismatic
structure parting to moderate medium subangular
blocky; firm; thick discontinuous clay films; some
fine sand grains on faces of peds; strongly acid;
gradual smooth boundary.

B31—37 to 42 inches; strong brown (7.5YR 5/6) and
grayish brown (10YR 5/2) sandy loam; moderate
medium subangular blocky structure; friable; strongly
acid; gradual smooth boundary.

B32—42 to 60 inches; yellowish brown (10YR 5/6)
sandy loam; weak coarse subangular blocky struc-
ture; friable; medium acid.

The solum is 60 inches or more thick.

The Ap horizon is very dark gray (10YR 3/1) or very
dark grayish brown (10YR 3/2). Texture ranges from silt
loam to clay loam. The Ap horizon is 6 to 9 inches thick
and is medium or slightly acid.

An A2 horizon is present in some pedons.

The B2t horizon ranges from brown (10YR 4/3) to
yellowish brown (10YR 5/6). It is stratified in many
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places. The B2t horizon ranges from strongly acid to
slightly acid.

Chelsea series

The Chelsea series consists of excessively drained,
rapidly permeable soils. These soils are on ridgetops and
side slopes along major streams and rivers and extend
into the uplands. Chelsea soils formed in wind-deposited
sand under trees. Slope ranges from 5 to 18 percent.

Typical pedon of Chelsea loamy fine sand, 5 to 9
percent slopes, in a pasture, 120 feet north and 192 feet
east of the southwest corner of the SW1/4SE1/4 sec.
35 T.76 N, R. 18 W.:

A11—0 to 1 inch; very dark grayish brown (10YR 3/2)
loamy fine sand, pale brown (10YR 6/3) dry; single
grain; very friable; slightly acid; abrupt smooth
boundary.

A12—1 inch to 6 inches; dark brown (10YR 3/3) loamy
fine sand, pale brown (10YR 6/3) dry; single grain;
very friable; slightly acid; clear smooth boundary.

A21—6 to 15 inches; brown (10YR 4/3) fine sand, pale
brown (10YR 6/3) dry; single grain; very friable;
strongly acid; gradual smooth boundary.

A22—15 to 22 inches; dark yellowish brown (10YR 4/4)
fine sand, very pale brown (10YR 7/3) dry; single
grain; very friable; strongly acid; diffuse smooth
boundary.

A23—22 to 31 inches; yellowish brown (10YR 5/4) fine
sand; single grain; very friable; some clay bridging;
medium acid; gradual smooth boundary.

A&B—31 to 60 inches; pale brown (10YR 6/3) and
brownish yellow (10YR 6/6) fine sand; single grain;
very friable; 3/4-inch to 2-inch band of brown
(7.5YR 4/4) sandy loam and iron at depths of 32,
42, 52, and 57 inches; some very dark grayish
brown (10YR 3/2) organic coatings at a depth of 52
inches; strongly acid; gradual smooth boundary.

The solum ranges from 4 to many feet in thickness.

The A1 horizon ranges from very dark gray (10YR 3/1)
to dark brown (10YR 3/3). Texture is loamy fine sand or
fine sand. The A1 horizon is 2 to 6 inches thick.

The A&B horizon ranges from pale brown (10YR 6/3)
to brownish yellow (10YR 6/6). Texture is fine sand or
loamy fine sand. The A&B horizon has lamellae 1/4 inch
to 2 inches thick that have hue of 7.5YR or 10YR and
value and chroma of 3 or 4. The A&B horizon ranges
from strongly acid to slightly acid.

Clarinda series

The Clarinda series consists of poorly drained, very
slowly pe(meable soils. These soils are on side slopes,
generally in coves. Clarinda soils formed in gray gumbotil
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under prairie grasses tolerant of wetness. Slope ranges
from 5 to 9 percent.

Typical pedon of Clarinda silty clay loam, 5 to 9 per-
cent slopes, on a side slope in a meadow, 460 feet west
and 440 feet south of the northeast corner of the
NE1/4SW1/4 sec. 30, T. 77 N, R. 18 W.:

Ap—0 to 6 inches; very dark brown (10YR 2/2) light silty
clay loam, grayish brown (10YR 5/2) dry; black
(10YR 2/1) coatings on peds; weak fine granular
structure; friable; slightly acid; clear smooth bound-
ary.

A12—6 to 11 inches; very dark grayish brown (10YR
3/2) light silty clay loam, grayish brown (10YR 5/2)
dry; very dark gray (10YR 3/1) coatings on peds;
moderate fine and very fine subangular blocky struc-
ture; friable; slightly acid; clear smooth boundary.

B1—11 to 16 inches; dark grayish brown (10YR 4/2) and
very dark grayish brown (10YR 3/2) light silty clay
loam, light brownish gray (10YR 6/2) dry; common
medium prominent mottles of yellowish red (5YR
4/6); very dark grayish brown (10YR 3/2) coatings
on peds; moderate fine subangular blocky structure;
firm; roots common above a depth of 13 inches;
patchy thin clay films; common fine sand grains;
medium acid; clear smooth boundary.

lIB21tg—16 to 23 inches; dark gray (10YR 4/1) silty
clay; common fine distinct brown (7.5YR 4/4) mot-
tles; weak medium subangular blocky structure; very
firm; thin discontinuous clay films; common medium
sand grains; medium acid; gradual smooth boundary.

I1B22tg—23 to 31 inches; gray (10YR 5/1) silty clay;
common fine distinct brown (10YR 4/3) mottles;
weak medium subangular blocky structure; very firm;
few roots above a depth of 28 inches; very few
tubular pores; thick continuous clay films; common
medium and coarse sand grains; slightly acid; gradu-
al smooth boundary.

IIB23tg—31 to 41 inches; gray (10YR 5/1) light silty clay;
common medium distinct yellowish brown (10YR
5/6) mottles; weak medium prismatic structure part-
ing to moderate medium subangular blocky; very
firm; thick continuous clay films; common medium
and coarse sand grains; slightly acid; gradual
smooth boundary.

lIB24tg—41 to 50 inches; light gray (5Y 6/1) light silty
clay; few medium distinct yellowish brown (10YR
5/6) mottles; weak medium prismatic structure part-
ing to moderate medium subangular blocky; very
firm; thick continuous clay films; common medium
and coarse sand grains; neutral; diffuse boundary.

IB3tg—50 to 60 inches; light gray (5Y 6/1) heavy silty
clay loam; common coarse prominent yellowish red
(5YR 4/8) mottles; weak medium prismatic structure;
firm; thin discontinuous clay films; common coarse
sand grains and small pebbles; neutral.
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The solum is commonly more than 5 feet thick.

The A horizon ranges from black (10YR 2/1) to very
dark grayish brown (10YR 3/2). Texture is heavy silt
loam or light silty clay loam. The A horizon is 10 to 16
inches thick and is medium or slightly acid.

The [IB22tg horizon is dark gray (2.5Y or 5Y 4/1) or
gray (2.5Y or 5Y 5/1) silty clay or clay. The 1IB22tg
horizon is 8 to 24 inches thick and is strongly acid or
medium acid.

The [I1B3tg horizon is gray (5Y 5/1) or light gray (5Y
6/1). Texture ranges from heavy silty clay loam to clay.
The 1IB3tg horizon is 10 to 20 inches thick and is slightly
acid or neutral.

In the soil in map unit 222C2, the mollic material is not
thick enough to be a mollic epipedon.

Clearfield series

The Clearfield series consists of poorly drained or
somewhat poorly drained, moderately slowly permeable
soils. These soils are in coves where forking waterways
drain upland divides. Clearfield soils formed in 3 to 5 feet
of moderately fine textured loess and the underlying gray
glacial material that is high in clay. Native vegetation was
prairie grasses tolerant of wetness. Slope ranges from 5
to 9 percent. .

Typical pedon of Clearfield silty clay loam, 5 to 9
percent slopes, moderately eroded, on side of a cove in
a cultivated field, 300 feet south and 340 feet west of
the northeast corner of the NE1/4NW1/4 sec. 35, T. 74
N., R. 20 W.:

Ap—o0 to 9 inches; very dark gray (10YR 3/1) light siity
clay loam, dark gray (10YR 4/1) dry; few fine dis-
tinct light brownish gray (2.5Y 6/2) and few fine
distinct brown (7.5YR 4/4) mottles; black (10YR
2/1) coatings on peds; weak fine granular structure;
friable; neutral; clear smooth boundary.

B1—9 to 14 inches; grayish brown (2.5Y 5/2) heavy silty
clay loam, light brownish gray (2.5Y 6/2) dry; few
fine distinct strong brown (7.5YR 5/6) mottles; faces
of peds very dark gray (10YR 3/1), dark gray (10YR
4/1) dry; moderate fine subangular blocky structure;
firm; neutral; gradual smooth boundary.

B21tg—14 to 20 inches; olive gray (5Y 5/2) heavy silty
clay loam; common medium distinct yellowish brown
(10YR 5/6) mottles; faces of peds very dark gray
(10YR 3/1); moderate fine subangular blocky struc-
ture; firm; thin discontinuous clay films; neutral; grad-
ual smooth boundary.

B22tg—20 to 27 inches; light gray (10YR 6/1) silty clay
loam; common medium distinct yellowish brown
(10YR 5/8) mottles; some faces of peds very dark
gray (10YR 3/1); moderate medium subangular
blocky structure; firm; thin discontinuous clay films;
neutral; gradual smooth boundary.
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B23tg—27 to 36 inches; light gray (5Y 6/1) silty clay
loam; common medium distinct strong brown (7.5YR
5/6) and yellowish brown (10YR 5/6) motties; weak
medium subangular blocky structure; firm; thin dis-
continuous clay films; band of soft black oxides at a
depth of 33 to 36 inches; neutral; diffuse boundary.

B3g—36 to 46 inches; light gray (5Y 6/1) light silty clay
loam; common medium distinct yellowish brown
(10YR 5/6) mottles; weak coarse subangular blocky
structure; firm; neutral; gradual smooth boundary.

IIBb—46 to 60 inches; light gray (5Y 6/1) light clay;
common medium distinct strong brown (7.5YR 5/6)
and yellowish brown (10YR 5/6) mottles; weak
coarse subangular blocky structure; firm; fine and
medium sand grains; neutral.

The solum is 3 to 5 feet thick.

The Ap horizon ranges from black (10YR 2/1) to very
dark grayish brown (10YR 3/2). Texture is light or
medium silty clay loam. The Ap horizon is 6 to 9 inches
thick and is medium acid to neutral.

The B21tg horizon ranges from dark gray (10YR 4/1)
to olive gray (5Y 5/2). Texture is medium or heavy silty
clay loam. The B21tg horizon is 4 to 8 inches thick and
is slightly acid or neutral.

The 1IBb horizon ranges from light gray (5Y 6/1) to
dark gray (10YR 4/1). Texture is light or medium silty
clay.

Clinton series

The Clinton series consists of moderately well drained,
moderately permeable soils. These soils are on convex
side slopes on uplands. Clinton soils formed in moder-
ately fine textured loess under forest. Slope ranges from
2 to 14 percent.

Typical pedon of Clinton silt loam, 2 to 5 percent
slopes, on an upland divide in woodland, 640 feet east
and 140 feet north of the southwest corner of the
SE1/4SW1/4 sec. 33, T. 77 N, R. 19 W.:

A1—0 to 5 inches; dark grayish brown (10YR 4/2) silt
loam, very pale brown (10YR 7/3) dry; weak
medium platy structure parting to weak very fine
granular; friable; neutral; clear smooth boundary.

A2—5 to 8 inches; brown (10YR 4/3) heavy silt loam,
very pale brown (10YR 7/3) dry; faces of peds dark
grayish brown (10YR 4/2); weak coarse platy struc-
ture parting to very fine subangular blocky; friable;
slightly acid; clear smooth boundary.

B1—8 to 14 inches; brown (10YR 4/3) light silty clay
loam, very pale brown (10YR 8/3) dry; faces of peds
dark grayish brown (10YR 4/2) and brown (10YR
4/3); moderate medium and fine subangular blocky
structure; friable; slightly acid; diffuse smooth bound-

ary.
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B21t—14 to 24 inches; brown (10YR 5/3) silty clay loam;
faces of peds brown (10YR 4/3); moderate medium
and fine angular and subangular blocky structure;
slightly firm; thin discontinuous clay films; medium
acid; gradual smooth boundary.

B22t—24 to 31 inches; brown (10YR 5/3) heavy silty
clay loam; faces of peds brown (7.5YR 4/2 to 10YR
4/2); moderate medium angular and subangular
blocky structure; firm; discontinuous clay films;
medium acid; diffuse boundary.

B23t—31 to 38 inches; yellowish brown (10YR 5/4) silty
clay loam; faces of peds brown (7.5YR 4/2); few
fine faint light olive gray (5Y 6/2) mottles; moderate
medium and coarse angular blocky and subangular
blocky structure; slightly firm; thin discontinuous clay
films; some small black oxides; medium acid; gradu-
al smooth boundary.

B31t—38 to 46 inches; yellowish brown (10YR 5/4) light
silty clay loam; common medium faint light brownish
gray (2.5Y 6/2) mottles and few fine distinct strong
brown (7.5YR 5/6) mottles; faces of peds brown
(10YR 4/3); weak coarse angular blocky and suban-
gular blocky structure; friable; thin discontinuous clay
films; few small soft black oxides; medium acid; dif-
fuse boundary.

B32t—46 to 62 inches; light brownish gray (2.5Y 6/2)
medium silty clay loam; common medium distinct
strong brown (7.5YR 5/6) mottles; weak coarse su-
bangular blocky structure; friable; yellowish brown
(10YR 5/4) clay films on vertical faces; few small
black oxides; medium acid; diffuse boundary.

C—62 to 84 inches; yellowish brown (10YR 5/4) light
silty clay loam; few medium distinct light olive gray
(5Y 6/2) mottles; massive; few roots above a depth
of 75 inches; common tubular pores above a depth
of 80 inches; common small black oxides; medium
acid.

The solum ranges from 42 to 84 inches in thickness.

The A1 horizon ranges from very dark gray (10YR 3/1)
to dark grayish brown (10YR 4/2). Texture ranges from
light to heavy silt loam. Where present, the A1 horizon is
as much as 5 inches thick and ranges from strongly acid
to neutral.

The A2 horizon ranges from dark grayish brown (10YR
4/2) to brown (10YR 5/3) in color. Texture ranges from
light to heavy silt loam. The A2 horizon is 3 to 10 inches
thick and ranges from strongly acid to slightly acid.

The B22t horizon is brown (10YR 4/3 or 5/3) heavy
silty clay loam or light silty clay. The B22t horizon is 6 to
12 inches thick and ranges from strongly acid to slightly
acid.

The C horizon is brown (10YR 5/3) or yellowish brown
(10YR 5/4) with grayish brown to olive gray mottles.
Texture is light silty clay loam or heavy silt loam.
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Colo series

The Colo series consists of poorly drained, moderately
permeable soils. These soils are on bottom lands and in
drainageways. Colo soils formed in moderately fine tex-
tured alluvium under grasses tolerant of excessive wet-
ness. Slope ranges from 0 to 5 percent.

Typical pedon of Colo silty clay loam, 0 to 2 percent
slopes, on cultivated bottom land, 500 feet west and 100
feet north of the southeast corner of the NE1/4 sec. 4,
T.77 N.,, R. 20 W.

Ap—0 to 7 inches; very dark brown (10YR 2/2) light silty
clay loam, very dark gray (10YR 3/1) dry; weak
medium subangular blocky structure; friable; neutral;
clear smooth boundary.

A12—7 to 25 inches; black (N 2/0) light silty clay loam;
weak very fine subangular blocky structure; friable;
neutral; gradual smooth boundary.

A13—25 to 35 inches; black (N 2/0) silty clay loam;
weak fine subangular blocky structure; firm; neutral;
gradual smooth boundary.

A14--35 to 46 inches; black (N 2/0) silty clay loam;
weak very fine subangular blocky structure; firm; few
roots above a depth of 40 inches; neutral; gradual
smooth boundary.

C1g—46 to 54 inches; very dark gray (10YR 3/1) silty
clay loam; weak medium subangular blocky struc-
ture; firm; neutral; gradual smooth boundary.

C2g—54 to 60 inches; very dark gray (10YR 3/1) silty
clay loam; weak medium subangular blocky structure
friable; neutral.

The solum ranges from 36 to 54 inches in thickness.

The Ap or A1 horizon ranges from black (N 2/0) to
very dark brown (10YR 2/2). Texture of the Ap horizon is
heavy silt loam or light silty clay loam. The Ap horizon is
5 to 8 inches thick and ranges from medium acid to
neutral.

Downs series

The Downs series consists of well drained, moderately
permeable soils. These soils are on ridgetops and side
slopes on uplands. Downs soils formed in medium tex-
tured loess under mixed prairie grass and trees. Slope
ranges from 2 to 14 percent.

Typical pedon of Downs silt loam, 2 to 5 percent
slopes, on an upland divide in a cultivated field, 120 feet
east and 540 feet south of the northwest corner of the
NE1/4NE1/4 sec. 10, T. 77 N., R. 18 W.:

Ap—0 to 8 inches; very dark gray (10YR 3/1) silt loam,
grayish brown (10YR 5/2) dry; weak thin platy struc-
ture parting to weak fine granular; friable; neutral;
clear smooth boundary.
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A2—8 to 11 inches; dark grayish brown (10YR 4/2) silt
loam, pale brown (10YR 6/3) dry; very dark grayish
brown (10YR 3/2) coatings on peds; weak medium
platy structure parting to weak fine granular; friable;
neutral; clear smooth boundary.

B1—11 to 16 inches; brown (10YR 5/3) light silty clay
loam; brown (10YR 4/3) and very dark grayish
brown (10YR 3/2) coatings on peds; moderate fine
subangular blocky structure; friable; discontinuous
light gray silt coatings on peds; slightly acid; gradual
smooth boundary.

B21t—16 to 23 inches; brown (10YR 5/3) light silty clay
loam; faces of peds brown (10YR 4/3); moderate
fine subangular blocky structure; friable; thin discon-
tinuous brown (7.5YR 4/2) clay films; common light
gray silt coatings on peds; medium acid; gradual
smooth boundary. '

B22t—23 to 33 inches; yellowish brown (10YR 5/4) light
silty clay loam; brown (10YR 4/3) coatings on peds;
weak medium prismatic structure parting to moder-
ate medium subangular blocky; friable; thick and thin
discontinuous clay films; medium acid; gradual
smooth boundary.

B31t—33 to 40 inches; yellowish brown (10YR 5/4) light
silty clay loam; common medium distinct yellowish
brown (10YR 5/8) and grayish brown (2.5Y 5/2)
mottles; brown (10YR 4/3 and 5/3) coatings on
peds; weak medium prismatic structure parting to
moderate medium subangular blocky; friable;
common roots above a depth of 38 inches; thin
discontinuous clay films; medium acid; diffuse
boundary.

B32t—40 to 58 inches; mottled yellowish brown (10YR
5/8) and grayish brown (2.5Y 5/2) light silty clay
loam; weak coarse prismatic structure parting to
weak coarse subangular blocky; friable; thin discon-
tinuous clay films; slightly acid; diffuse boundary.

B33t—58 to 65 inches; mottled yellowish brown (10YR
5/8) and grayish brown (2.5Y 5/2) silt loam; weak
coarse prismatic structure; friable; few roots;
common tubular pores; dark reddish brown clay
flows in root channels; slightly acid.

The A1 or Ap horizon ranges from very dark brown
(10YR 2/2) to very dark gray (10YR 3/1). The Ap hori-
zon is 4 to 8 inches thick and ranges from medium acid
to neutral.

The A2 horizon ranges from very dark grayish brown
(10YR 3/2) to dark grayish brown (10YR 4/2) or brown
(10YR 5/3). The A2 horizon is 2 to 4 inches thick and
ranges from medium acid to neutral.

The B22t horizon ranges from brown (10YR 4/3) to
yellowish brown (10YR 5/6). Texture is light or medium
silty clay loam. The B22t horizon is 7 to 11 inches thick
and ranges from strongly acid to slightly acid.
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Ely series

The Ely series consists of somewhat poorly drained
moderately permeable soils. These soils are on slightly
concave, low footslopes and fans. Ely soils formed in
medium textured local alluvium under prairie grasses.
Slope ranges from 2 to 5 percent.

Typical pedon of Ely silty clay loam, 2 to 5 percent
slopes, in a cultivated field, 560 feet east and 60 feet
north of the southwest corner of the NE1/4NW1/4 sec.
26, T.77 N, R. 18 W.

Ap—0 to 7 inches; very dark grayish brown (10YR 3/2)
light siity clay loam, brown (10YR 5/3) dry; weak
very fine granular structure; friable; neutral; abrupt
smooth boundary.

A12—7 to 12 inches; very dark grayish brown (10YR
3/2) light silty clay loam, grayish brown (10YR 5/2)
dry; very dark gray (10YR 3/1) coatings on peds;
weak fine granular structure; friable; slightly acid;
gradual smooth boundary.

A13—12 to 20 inches; very dark grayish brown (10YR
3/2) light silty clay loam, grayish brown (10YR 5/2)
dry; very dark gray (10Y 3/1) coatings on peds;
moderate fine granular structure; friable; slightly
acid; gradual smooth boundary.

A3—20 to 25 inches; very dark grayish brown (10YR
3/2) light silty clay loam, brown (10YR 5/3) dry; few
fine faint yellowish brown (10YR 5/6) and brown
(10YR 4/3) mottles; very dark gray (10YR 3/1) coat-
ings on peds; moderate fine granular structure; fri-
able; few fine soft dark oxide accumulations; slightly
acid; clear smooth boundary.

B21t—25 to 34 inches; dark grayish brown (10YR 4/2)
silty clay loam; faces of peds very dark grayish
brown (10YR 3/2) and dark gray (10YR 4/1);
common fine distinct dark yellowish brown (10YR
4/4) and yellowish brown (10YR 5/6) mottles; weak
medium prismatic structure parting to moderate fine
and medium subangular blocky; firm; few thin dis-
continuous clay films; medium acid; few soft fine
dark oxide accumulations; clear smooth boundary.

B22t—34 to 40 inches; grayish brown (2.5Y 5/2) silty
clay loam; many fine and medium distinct brown
(7.5YR 4/4) and strong brown (7.5YR 5/8) mottles;
common fine gray (8Y 5/1) mottles; moderate fine
prismatic structure parting to moderate fine suban-
gular blocky; firm; organic stains along root chan-
nels; thin discontinuous grayish brown (10YR 5/2)
clay films on prism faces; some soft dark oxide
accumulations; slightly acid; gradual smooth bound-
ary.

B3t—40 to 60 inches; olive gray (5Y 5/2) light silty clay
loam; many medium and coarse prominent strong
brown (7.5YR 5/6) mottles; weak fine and medium
prismatic structure; firm; some soft dark oxide accu-
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mulations; roots extend to a depth of 52 inches; clay
films on root channels; slightly acid.

The solum typically is more than 48 inches thick.

The A horizon is black (10YR 2/1), very dark brown
(10YR 2/2), very dark gray (10YR 3/1), or very dark
grayish brown (10YR 3/2) silt loam or light silty clay
loam. The A horizon is 20 to 26 inches thick and is
slightly acid or neutral.

The B21t horizon is dark grayish brown (10YR 4/2) or
grayish brown (10YR 5/2) light or medium silty clay
loam. The B21t horizon is 4 to 9 inches thick and is
medium acid or slightly acid.

The B22t horizon ranges from dark grayish brown
(10YR 4/2) and brown (10YR 5/3) to grayish brown
(2.5Y 5/2). Texture is light or medium silty clay loam.
The B22t horizon is 6 to 10 inches thick and medium or
slightly acid.

The B3t horizon ranges from grayish brown (10YR
5/2) to olive gray (5Y 5/2). It is slightly acid or neutral.

Fayette series

The Fayette series consists of well drained, moderate-
ly permeable soils. These soils are on convex upland
ridgetops and side slopes. Fayette soils formed in
medium textured loess under forest. Slope ranges from 2
to 25 percent.

Typical pedon of Fayette silt loam, 5 to 9 percent
slopes, moderately eroded, on a side slope in a cultivat-
ed field, 330 feet east and 60 feet north of the south-
west corner of sec. 23, T. 77 N., R. 21 W.:

Ap—o0 to 8 inches; brown (10YR 4/3) silt loam, very pale
brown (10YR 7/3) dry; faces of peds brown (10YR
4/2); weak medium platy structure parting to weak
very fine subangular blocky; friable; neutral; gradual
smooth boundary.

B1—8 to 14 inches; dark yellowish brown (10YR 4/4)
light silty clay loam, yellow (10YR 7/6) dry; faces of
peds brown (10YR 5/3 and 4/4); strong fine suban-
gular blocky and angular blocky structure; friable;
continuous gray silt coatings; slightly acid; gradual
smooth boundary.

B21t—14 to 23 inches; dark yellowish brown (10YR 4/4)
silty clay loam, yellow (10YR 7/6) dry; faces of peds
brown (7.5YR 5/2 and 4/4); moderate medium an-
gular blocky and subangular blocky structure; firm;
thick discontinuous clay films; discontinuous gray silt
coatings; medium acid; gradual smooth boundary.

B22t—23 to 32 inches; dark yellowish brown (10YR 4/4)
silty clay loam; few medium distinct light brownish
gray (10YR 6/2) mottles; faces of peds brown
(7.5YR 5/2 and 4/4); weak medium angular blocky
and subangular blocky structure; firm; thin discontin-
uous clay films; discontinuous gray (10YR 6/2) silt
coatings; strongly acid; diffuse boundary.
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B3t—32 to 48 inches; yellowish brown (7.5YR 5/4) silty
clay loam; many coarse distinct light brownish gray
(10YR 6/2) mottles; weak coarse subangular blocky
structure; firm; thin discontinuous clay films; medium
acid; diffuse boundary.

C—48 to 60 inches; mottled yellowish brown (10YR 5/4)
and light brownish gray (10YR 6/2) light silty clay
loam; massive; friable; medium acid.

The solum ranges from 36 to 60 inches in thickness.

The Ap horizon is dark grayish brown (10YR 4/2) or
brown (10YR 4/3). It is 4 to 8 inches thick and is slightly
acid or neutral.

The B22t horizon is brown (10YR 4/3) or dark yellow-
ish brown (10YR 4/4) light or medium silty clay loam.
The B22t horizon is 8 to 10 inches thick and is strongly
acid or medium acid.

The C horizon ranges from dark yellowish brown
(10YR 4/4) to yellowish brown (10YR 5/6) with grayish
brown (10YR 5/2) or light brownish gray (10YR 6/2)
mottles. Texture is silt loam or light silty clay loam. The
C horizon is strongly acid or medium acid.

Gara series

The Gara series consists of moderately well drained or
well drained, moderately slowly permeable soils. These
soils are on the lower parts of side slopes on strongly
dissected uplands. Gara soils formed in clay loam glacial
till under mixed prairie grasses and trees. Slope ranges
from 9 to 25 percent.

Typical pedon of Gara loam, 18 to 25 percent slopes,
in woodland, 150 feet west and 340 feet north of the
southeast corner of the NE1/4SE1/4 sec. 33, T. 77 N.,
R. 18 W.

A1—0 to 7 inches; very dark brown (10YR 2/2) loam,
dark gray (10YR 4/1) dry; black (10YR 2/1) coatings
on peds; weak fine granular structure; friable; neu-
tral; clear smooth boundary.

A2—7 to 11 inches; dark grayish brown (10YR 4/2)
loam, pale brown (10YR 6/3) dry; very dark grayish
brown (10YR 3/2) coatings on peds; weak thick
platy structure parting to weak fine subangular
blocky; friable; medium acid; clear smooth boundary.

B1—11 to 14 inches; brown (10YR 5/3) loam, light
brownish gray (10YR 6/2) dry; faces of peds dark
grayish brown (10YR 4/2); moderate fine subangular
blocky structure; friable; continuous gray silt coat-
ings; medium acid; clear smooth boundary.

B21t—14 to 20 inches; dark yellowish brown (10YR 4/4)
loam; faces of peds brown (10YR 4/3); moderate
fine and medium subangular blocky structure; firm;
thin discontinuous clay films; discontinuous gray silt
coatings; common coarse sand grains; strongly acid;
gradual smooth boundary.
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B22t—20 to 27 inches; yellowish brown (10YR 5/4) light
clay loam; moderate medium subangular blocky
structure; firm; thin discontinuous clay films on faces
of peds; common pebbles; strongly acid; gradual
smooth boundary:

B23t—27 to 35 inches; yellowish brown (10YR 5/4 and
5/6) light clay loam; weak medium prismatic struc-
ture parting to moderate medium subangular blocky;
firm; clay fills in root channels and on vertical clea-
vage faces; a few pebbles; medium acid; gradual
smooth boundary.

B3t—35 to 41 inches; coarsely mottled light brownish
gray (2.5Y 6/2) and yellowish brown (10YR 5/6)
loam; weak medium prismatic structure parting to
weak medium and coarse subangular blocky; firm;
common roots above a depth of 40 inches; a few
clay fills on vertical cleavage faces; a few pebbles
and small lime concretions; neutral; clear smooth
boundary.

C—41 to 60 inches; coarsely mottled light brownish gray
(2.5Y 6/2) and yellowish brown (10YR 5/6) light clay
loam; massive; some vertical cleavage; friable; a few
roots above a depth of 44 inches; common tubular
pores; lime concretions; slightly effervescent; calcar-
eous.

The solum ranges from 36 to 70 inches in thickness.

The A1 horizon is very dark brown (10YR 2/2) or very
dark grayish brown (10YR 3/2) loam or silt loam. The A1
horizon is 6 to 10 inches thick and ranges from medium
acid to neutral.

The A2 horizon is dark grayish brown (10YR 4/2) or
very dark grayish brown (10YR 3/2) loam or silt loam. It
is 4 to 8 inches thick and is medium acid or slightly acid.

The B22t horizon is brown (10YR 4/3) or yellowish
brown (10YR 5/4) light or medium clay loam. The B22t
horizon is 7 to 9 inches thick and is strongly acid or
medium acid.

The C horizon ranges from dark yellowish brown
(10YR 4/4) to brown (10YR 5/6). It is light clay loam or
loam.

Givin series

The Givin series consists of somewhat poorly drained
moderately slowly permeable soils. These soils are on
broad upland divides and stream benches. Givin soils
formed in moderately fine textured loess under mixed
prairie grasses and trees. Slope ranges from 0 to 2
percent.

Typical pedon of Givin silt loam, 0 to 2 percent slopes,
on an upland divide in a cultivated field, 28 feet north
and 144 feet east of the southwest corner of the
SE1/4NE1/4 sec. 1, T. 76 N, R. 19 W.:

Ap—o0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; very dark
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brown (10YR 2/2) coatings on peds; weak fine and
medium granular structure; friable; medium acid;
abrupt smooth boundary.

A2—8 to 13 inches; dark grayish brown (10YR 4/2) siit
loam, light brownish gray (10YR 6/2) dry; very dark
grayish brown (10YR 3/2) coatings on peds; weak
thin and medium platy structure; friable; medium
acid; abrupt smooth boundary.

B1—13 to 17 inches; dark grayish brown (10YR 4/2) and
some brown (10YR 4/3) silty clay loam, light brown-
ish gray (10YR 6/2) dry; faces of peds very dark
grayish brown (10YR 3/2); moderate fine and
medium subangular blocky structure; friable; thick
discontinuous gray silt coatings; strongly acid; clear
smooth boundary.

B21t—17 to 25 inches; brown (10YR 4/3) heavy silty
clay loam, grayish brown (10YR 5/2) dry; common
fine faint grayish brown (10YR 5/2) mottles; faces of
peds dark grayish brown (10YR 4/2); strong fine
and medium subangular blocky structure; firm; thick
continuous clay films; thick continuous gray silt coat-
ings; strongly acid; clear smooth boundary.

B22t—25 to 29 inches; grayish brown (10YR 5/2) silty
clay loam; common fine and medium distinct yellow-
ish brown (10YR 5/6) mottles; dark grayish brown
(10YR 4/2) coatings on peds; moderate fine suban-
gular blocky structure parting to moderate fine pris-
matic; firm; thick continuous clay films; thin discon-
tinuous gray silt coatings; strongly acid; gradual
smooth boundary.

B23t—29 to 45 inches; light olive gray (5Y 6/2) silty clay
loam; many medium prominent yellowish brown
(10YR 5/8) mottles; faces of peds grayish brown
(2.5Y 5/2) and very dark grayish brown (10YR 3/2);
weak medium prismatic structure; friable; roots
extend to a depth of 43 inches; thin continuous clay
films on vertical faces; few fine distinct soft black
(10YR 2/1) oxides; medium acid; diffuse boundary.

B3t—45 to 62 inches; mottled yellowish brown (10YR
5/6) and light olive gray (5Y 6/2) silty clay loam;
some. vertical parting; friable; black (10YR 2/1)
stains along vertical faces and root channels; thin
discontinuous clay films on vertical faces; common
fine distinct soft black (10YR 2/1) oxides; medium
acid.

The solum thickness is typically more than 48 inches
and ranges from 40 to 65 inches,

The Ap horizon ranges from black (10YR 2/1) to very
dark grayish brown (10YR 3/2). Texture is medium or
heavy silt loam. The Ap horizon ranges from strongly
acid to slightly acid.

The A2 horizon is dark grayish brown (10YR 4/2) or
grayish brown (10YR 5/2) medium or heavy silt loam.
The A2 horizon is 3 to 6 inches thick and ranges from
strongly acid to slightly acid.

SOIL SURVEY

The B2t horizon is dark grayish brown (10YR 4/2) or
grayish brown (10YR 5/2) and light olive gray (5Y 6/2)
silty clay loam or light silty clay. The B2t horizon is 12 to
30 inches thick and is strongly acid or medium acid.

The B3t horizon ranges from grayish brown (2.5Y 5/2)
to light olive gray (5Y 6/2) with common strong brown
(7.5YR 5/6) or yellowish brown (10YR 5/6) mottles. Tex-
ture is light or medium silty clay loam. The B3t horizon is
6 to 20 inches thick and is strongly acid or medium acid.

Gosport series

The Gosport series consists of moderately well
drained, very slowly permeable soils. These soils are on
convex side slopes on uplands. Gosport soils formed in
residuum weathered from gray and brown acid shale
under forest. Slope ranges from 9 to 35 percent.

Typical pedon of Gosport silt loam, 18 to 25 percent
slopes, moderately eroded, in pasture, 30 feet east and
400 feet north of the southwest corner of the
NE1/4NW1/4 sec. 31, T. 75 N., R. 19 W.:

Ap—O0 to 6 inches; dark grayish brown (10YR 4/2) heavy
silt loam, dark yellowish brown (10YR 4/4) dry;
faces of peds very dark grayish brown (10YR 3/2);
moderate fine granular structure; friable; neutral;
abrupt smooth boundary.

B1—6 to 9 inches; grayish brown (10YR 5/2) heavy silty
clay ioam; common fine distinct yellowish brown
(10YR 5/4) mottles; strong very fine subangular
blocky structure and angular blocky structure; firm;
very strongly acid; clear smooth boundary.

B2—9 to 17 inches; mottled. light brownish gray (2.5Y
6/2) and brownish yellow (10YR 6/6) silty clay;
some faces of peds grayish brown (10YR 5/2);
weak coarse platy structure parting to weak very
fine subangular blocky and angular blocky structure;
very firm; very strongly acid; gradual smooth bound-
ary.

B3—17 to 26 inches; gleyed greenish gray to light green-
ish gray (5GY 6/1 or 7/1) heavy silty clay; common
coarse prominent reddish brown (2.5YR 4/4) mot-
tles; weak medium angular blocky structure; very
firm; medium acid; gradual smooth boundary.

Cr—26 to 43 inches; coarsely mottled light yellowish
brown (2.5Y 6/4) and light gray (5Y 7/2) clay shale;
weak medium platy structure; very firm; common
roots above a depth of 35 inches; neutral.

Solum thickness is typically 20 to 30 inches but ranges
to 40 inches.

The Ap horizon ranges from very dark gray (10YR 3/ 1)
to dark grayish brown (10YR 4/2). Texture is typically silt
loam but in places is silty clay loam, loam, sandy loam,
and clay loam.

The B2 horizon ranges from light olive brown (2.5Y
5/3) to mottled light brownish gray (2.5Y 6/2) and
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brownish yellow (10YR 6/6). Texture is silty clay or clay.
The B2 horizon is 6 to 12 inches thick and ranges from
extremely acid to strongly acid.

The C horizon is variable in color. Hue ranges from
7.5YR to 5Y. Value ranges from 0 to 8 and chroma from
2 to 6. Texture is clay shale with thin strata of sandstone
or siltstone.

Grundy series

The Grundy series consists of somewhat poorly
drained, slowly permeable soils. These soils are on wide
upland ridgetops. Grundy soils formed in moderately fine
textured loess under prairie grasses. Slope ranges from
2 to 5 percent.

These soils are outside the defined range of the
Grundy series because they do not have enough clay in
the subsoil. This difference does not alter their use or
behavior.

Typical pedon of Grundy silty clay loam, 2 to 5 percent
slopes, on an upland divide in a cultivated field, 76 feet
north and 20 feet west of the southeast corner of the
SW1/4NW1/4 of sec. 25, T. 74 N, R. 21 W.:

Ap—oO0 to 9 inches; very dark brown (10YR 2/2) silty clay
loam, dark gray (10YR 4/1) dry; black (10YR 2/1)
coatings on peds; weak fine granular structure; fri-
able; neutral; gradual smooth boundary.

A12—9 to 13 inches; very dark brown (10YR 2/2) or
very dark grayish brown (10YR 3/2) medium siity
clay loam, dark gray (10YR 4/1) dry; black (10YR
2/1) coatings on peds; moderate fine granular struc-
ture; friable; neutral gradual smooth boundary.

B1—13 to 17 inches; dark grayish brown (10YR 4/2)
silty clay loam; faces of peds very dark grayish
brown (10YR 3/2); gray (10YR 5/1) coatings on
peds, dry; moderate very fine subangular blocky
structure; friable; slightly acid; gradual smooth
boundary.

B21t—17 to 22 inches; dark grayish brown (10YR 4/2)
heavy silty clay loam; common fine faint dark yellow-
ish brown (10YR 4/4) mottles; faces of peds very
dark grayish brown (10YR 3/2); weak medium pris-
matic structure parting to moderate fine subangular
blocky; firm; thick discontinuous clay films; slightly
acid; gradual smooth boundary.

B22t—22 to 30 inches; grayish brown (2.5Y 5/2) light
silty clay common medium distinct yellowish brown

-(10YR 5/6) mottles; dark gray (10YR 4/1) coatings
on peds; weak medium prismatic structure parting to
moderate medium subangular blocky; firm; thick dis-
continuous clay films; slightly acid; diffuse boundary.

B23t—30 to 37 inches; grayish brown (2.5Y 5/2) heavy
silty clay loam; common medium distinct brown
(7.5YR 4/4) and strong brown (7.5YR 5/6) mottles;
weak medium prismatic structure parting to weak
medium subangular blocky; firm; thin discontinuous
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clay films; common soft black oxides; slightly acid;
diffuse boundary.

B31t—37 to 51 inches; grayish brown (2.5Y 5/2) silty
clay loam; common medium distinct dark brown
(7.5YR 4/4) and strong brown (7.5YR 5/6) mottles;
weak medium prismatic structure parting to weak
coarse subangular blocky; friable; few roots to
above a depth of 45 inches; thin discontinuous clay
films; common soft black oxides; slightly acid; dif-
fuse boundary.

B32—51 to 62 inches; light brownish gray (2.5Y 6/2)
silty clay loam; common medium distinct brown
(7.5YR 4/4) and strong brown (7.5YR 5/6) mottles;
weak coarse subangular blocky structure; friable;
neutral.

The solum is 3 1/2 to 8 feet thick.

The Ap horizon is black (10YR 2/1) or very dark
brown (10YR 2/2). Texture ranges from heavy silt loam
to medium silty clay loam. The Ap horizon is 6 to 9
inches thick and is neutral or slightly acid.

The B1 horizon ranges from very dark gray (10YR 3/1)
to dark grayish brown (10YR 4/2). Texture is medium or
heavy silty clay loam. The B1 horizon is 4 to 6 inches
thick and is medium acid or slightly acid.

The B22t horizon is grayish brown (2.5Y 5/2) or dark
grayish brown (10YR 4/2). Texture is heavy silty clay
loam or light silty clay. The B22t horizon is 6 to 8 inches
thick and ranges from strongly acid to slightly acid.

The B31t horizon is medium or heavy silty clay loam. It
is 10 to 14 inches thick and is slightly acid or neutral.

Haig series

The Haig series consists of poorly drained, slowly per-
meable or very slowly permeable soils. These soils are
on broad upland divides. Haig soils formed in moderately
fine textured loess under water-tolerant prairie grasses.
Slope ranges from 0 to 2 percent.

Typical pedon of Haig silt loam, 0 to 2 percent slopes,
on an upland divide in a cultivated field, 52 feet north
and 480 feet east of the southwest corner of the
SE1/4NW1/4 sec. 25, T. 74 N, R. 21 W.:

Ap—0 to 7 inches; black (10YR 2/1) heavy silt loam;
cloddy parting to weak fine granular structure; fri-
able; neutral; abrupt smooth boundary.

A12—7 to 11 inches; black (10YR 2/1) light silty clay
loam; weak fine subangular blocky structure parting
to weak fine granular; friable; slightly acid; gradual
smooth boundary.

A3—11 to 14 inches; black (10YR 2/1) silty clay loam;
moderate fine subangular blocky structure parting to
weak fine granular; firm; slightly acid; gradual
smooth boundary.

B1tg—14 to 17 inches; very dark gray (10YR 3/1) silty
clay loam; moderate fine subangular blocky struc-
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ture; firm; few thin discontinuous black (10YR 2/1)
clay films; neutral; clear smooth boundary.

B21tg—17 to 22 inches; very dark gray (10YR 3/1)
heavy silty clay loam; common fine faint yellowish
brown (10YR 5/4) mottles; moderate fine subangu-
lar blocky structure; firm; thick continuous black
(10YR 2/1) clay films; slightly acid; gradual smooth
boundary.

B22tg—22 to 29 inches; olive gray (5Y 4/2) light silty
clay; many fine distinct yellowish brown (10YR 5/4)
and few fine distinct grayish brown (2.5Y 5/2) mot-
tles; faces of peds dark gray (5Y 4/1); moderate fine
subangular blocky structure; firm; very dark grayish
brown (10YR 3/2) in clayey deposits in root chan-
nels; thick continuous clay films; slightly acid; gradu-
al smooth boundary.

B23tg—29 to 37 inches; olive gray (5Y 5/2) heavy silty
clay loam; few fine distinct yellowish brown (10YR
5/4) and common fine distinct yellowish brown
(10YR 5/6) mottles; faces of peds olive gray (5Y
4/2); weak fine prismatic structure parting to moder-
ate fine subangular blocky; firm; dark olive gray
(10YR 3/2) clayey deposits in root channels; thick
continuous clay films on prism faces; slightly acid;
gradual smooth boundary.

B31tg—37 to 44 inches; olive gray (5Y 5/2) heavy silty
clay loam; common fine distinct strong brown
(7.5YR 5/6) mottles; weak medium prismatic struc-
ture parting to moderate fine subangular blocky;
firm; black (10YR 2/1) ciayey deposits in root chan-
nels; thick continuous clay films on prism faces; few
black oxides; slightly acid; gradual smooth boundary.

B32tg—44 to 50 inches; light olive gray (5Y 6/2) silty
clay loam; common medium distinct strong brown
(7.5YR 5/6) and few fine distinct yellowish brown
(10YR 5/4) mottles; weak medium prismatic struc-
ture; firm; black (10YR 2/1) clayey deposits in root
channels; thick continuous clay films; many black
oxides; slightly acid; gradual smooth boundary.

Cg—50 to 60 inches; light olive gray (5Y 6/2) silty clay
loam; few medium distinct strong brown (7.5YR 5/6)
and few fine distinct yellowish brown (10YR 5/4)
mottles; massive; firm; black (10YR 2/1) in root
channels; neutral.

Solum thickness is typically more than 60 inches and
ranges from 50 to 70 inches.

The Ap horizon is black (10YR 2/1) or very dark gray
(10YR 3/1). Texture is heavy silt loam or light silty clay
loam. The Ap horizon ranges from medium acid to neu-
tral. :

B2tg horizon ranges from very dark gray (10YR 3/1) to
olive gray (5Y 5/2). Texture is light or medium silty clay.
The B2tg horizon is 20 to 30 inches thick and ranges
from strongly acid to neutral.

The B3tg horizon is 13 to 26 inches thick and ranges
from strongly acid to slightly acid.

SOIL SURVEY

Huntsville series

The Huntsville series consists of well drained and
moderately well drained, moderately permeable soils.
These soils are on low stream terraces slightly above the
present flood plain. Huntsville soils formed in medium
textured alluvium under prairie grasses. Slope ranges
from 0 to 2 percent.

Typical pedon of Huntsville silt loam, 0 to 2 percent
slopes, on a low bench in a cultivated field, 1,160 feet
west and 141 feet south of the northeast corner of sec.
15, T. 74 N., R. 18 W.:

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; weak fine
granular structure; friable; neutral; gradual smooth
boundary.

A12—9 to 18 inches; very dark brown (10YR 2/2) silt
loam, dark grayish brown (10YR 4/2) dry; moderate
very fine subangular blocky structure; friable; neutral:
gradual smooth boundary.

A13—18 to 24 inches; very dark grayish brown (10YR
3/2) silt loam, dark grayish brown (10YR 4/2) dry;
faces of peds very dark brown (10YR 2/2); moder-
ate fine subangular blocky structure; friable; neutral;
gradual smooth boundary.

A14—24 to 29 inches; dark brown (10YR 3/3) silt loam,
grayish brown (10YR 5/2) dry; faces of peds very
dark grayish brown (10YR 3/2); moderate fine su-
bangular blocky structure; friable; neutral; gradual
smooth boundary.

C1—29 to 40 inches; brown (10YR 4/3) silt loam; faces
of peds dark brown (10YR 3/3); moderate medium
subangular blocky structure; firm; common fine sand
grains; neutral; diffuse boundary.

C2—40 to 50 inches; brown (10YR 4/3) and dark yellow-
ish brown (10YR 4/4) loam; weak medium subangu-
lar blocky structure; firm; common fine sand grains;
neutral; diffuse boundary.

C3—50 to 60 inches; yellowish brown (10YR 5/4) loam;
faces of peds dark grayish brown (10YR 4/2); weak
coarse subangular blocky structure; friable; common
fine sand grains; slightly acid.

The Ap horizon ranges from black (10YR 2/1) to very
dark grayish brown (10YR 3/2). Texture is heavy silt
loam or light silty clay loam. The Ap horizon is 5 to 10
inches thick and is slightly acid or neutral.

The A12 horizon ranges from very dark brown (10YR
2/2) to very dark gray (10YR 3/1). Texture is heavy silt
loam or light silty clay loam. The A12 horizon is 6 to 9
inches thick and ranges from medium acid to neutral.

Judson series

The Judson series consists of well drained and moder-
ately well drained, moderately permeable soils. These
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soils are on slightly concave low foot slopes and on
nearly level fans where waterways empty onto the
bottom lands. Judson soils formed in moderately fine
textured local alluvium washed from adjacent loess-cov-
ered areas. The native vegetation was prairie grasses.
Slope ranges from 2 to 9 percent.

Typical pedon of Judson silty clay loam, 2 to 5 percent
slopes, on a foot slope in a cultivated field, 666 feet
south and 225 feet east of the northwest corner of the
NW1/4NE1/4 sec. 25, T. 77 N., R. 19 W.:

Ap—0 to 8 inches; very dark brown (10YR 2/2) light silty
clay loam, dark grayish brown (10YR 4/2) dry; black
(10YR 2/1) coatings on peds; weak fine granular
structure; firm; medium acid; abrupt smooth bound-
ary.

A12—8 to 17 inches; very dark brown (10YR 2/2) light
silty clay loam, dark grayish brown (10YR 4/2) dry;
black (10YR 2/1) coatings on peds; moderate fine
granular structure; friable; medium acid; clear
smooth boundary.

A13—17 to 25 inches; very dark grayish brown (10YR
3/2) light silty clay loam, grayish brown (10YR 5/2)
dry; very dark gray (10YR 3/1) coatings on peds;
moderate medium and coarse granular structure; fri-
able; slightly acid; gradual smooth boundary.

B21—25 to 32 inches; very dark grayish brown (10YR
3/2) light siity clay loam, grayish brown (10YR 5/2)
dry; faces of peds very dark gray (10YR 3/1); mod-
erate fine and medium subangutar blocky structure;
firm; neutral; clear smooth boundary.

B22—32 to 43 inches; dark brown (10YR 3/3) light silty
clay loam; faces of peds very dark grayish brown
(10YR 3/2); weak medium prismatic structure part-
ing to weak fine subangular blocky; firm; neutral;
gradual smooth boundary.

B23—43 to 50 inches; brown (10YR 4/3) silty clay loam;
faces of peds dark brown (10YR 3/3); some vertical
parting; firm; some organic staining on root chan-
nels; neutral; diffuse smooth boundary.

B3—50 to 60 inches; brown (10YR 5/3) silty clay loam;
faces of peds brown (10YR 4/3); some vertical part-
ing; firm; few fine roots above a depth of 51 inches:
some organic staining on root-channels; neutral.

The solum ranges from 40 to 60 inches in thickness.

The A horizon is black (10YR 2/1) or very dark brown
(10YR 2/2) in the upper part. Texture of the A horizon is
silt loam or light silty clay loam. The A horizon is 24 to
30 inches thick.

The B22 horizon is very dark grayish brown (10YR
3/2) or dark brown (10YR 3/3). Texture is light or
medium silty clay loam. The B22 horizon is 5 to 12
inches thick and is neutral or slightly acid.

The B3 horizon is brown (10YR 4/3 or 5/3). Texture is
light or medium siity clay loam. The B3 horizon is 8 to 12
inches thick and is neutral or slightly acid in reaction.
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Kennebec series

The Kennebec series consists of moderately well
drained, moderately permeable soils. These soils are on
first bottoms near the main stream channel. Kennebec
soils formed in medium textured alluvium under prairie
grasses. Slope ranges from 0 to 2 percent.

Typical pedon of Kennebec silt loam, 0 to 2 percent
slopes, in a cultivated field, 50 feet north and 50 feet
west of the southeast corner of the SW1/4SW1/4 sec.
8, T.77N., R. 21 W.:

Ap—o0 to 9 inches; very dark gray (10YR 3/1) silt loam;
cloddy parting to weak medium granular structure;
friable; neutral; clear smooth boundary.

A12—9 to 18 inches; black (10YR 2/1) and very dark
gray (10YR 3/1) silt loam; weak very fine subangular
blocky structure parting to moderate medium granu-
lar; friable; neutral; gradual smooth boundary.

A13—18 to 30 inches; very dark gray (10YR 3/1) heavy
silt loam; black (10YR 2/1) coatings on peds; weak
fine subangular blocky structure parting to moderate
medium granular; friable; common roots above a
depth of 24 inches; neutral; gradual smooth bound-
ary.

AC—30 to 44 inches; very dark grayish brown (10YR
3/2) light silty clay loam; very dark brown (10YR
2/2) and very dark grayish brown (10YR 3/2) coat-
ings on peds; weak medium subangular blocky
structure; friable; some coarse sand grains; neutral;
diffuse boundary.

C—44 to 60 inches; dark grayish brown (10YR 4/2) light
silty clay loam; very dark grayish brown (10YR 3/2)
coatings on peds; weak medium subangular blocky
structure; friable; some coarse sand grains; neutral.

The solum is more than 36 inches thick.

The Ap horizon ranges from black (10YR 2/1) to very
dark grayish brown (10YR 3/2). Texture ranges from
light to heavy silt loam. The Ap horizon is slightly acid or
neutral.

The C horizon ranges from very dark gray (10YR 3/1)
to dark grayish brown (10YR 4/2).

Ladoga series

The Ladoga series consists of moderately well
drained, moderately permeable soils. These soils are on
side slopes and ridgetops on upland divides and on
benches adjacent to major streams. Ladoga soils formed
in moderately fine textured loess under mixed prairie
grasses and trees. Slope ranges from 2 to 14 percent.

Typical pedon of Ladoga silt loam, 2 to 5 percent
slopes, on a ridgetop in permanent pasture, 112 feet
east and 550 feet south of the northwest corner of the
SW1/4NW1/4 sec. 1, T. 76 N., R. 18 W.:
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A1—0 to 9 inches; very dark gray (10YR 3/1) silt loam,
grayish brown (10YR 5/2) dry; moderate fine granu-
lar structure; friable; neutral; clear smooth boundary.

A2—9 to 12 inches; dark grayish brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) dry; very dark
grayish brown (10YR 3/2) coatings on peds; weak
thick platy structure parting to moderate fine suban-
gular blocky; friable; slightly acid; clear smooth
boundary.

B1—12 to 18 inches; brown (10YR 4/3) light silty clay
loam, light brownish gray (10YR 6/2) dry; faces of
peds very dark grayish brown (10YR 3/2); moderate
very fine and fine subangular blocky and angular
blocky structure; friable; common gray silt coatings;
medium acid; gradual smooth boundary.

B21t—18 to 24 inches; brown (10YR 4/3) heavy silty
clay loam; moderate fine and medium subangular
blocky structure and angular blocky structure; firm;
thin continuous clay films; slightly acid; gradual
smooth boundary.

B22t—24 to 34 inches; yellowish brown (10YR 5/4) silty
clay loam; few medium faint yellowish brown (10YR
5/6) and light brownish gray (2.5Y 6/2) mottles in
lower part, weak medium prismatic structure parting
to moderate medium subangular blocky and angular
blocky; firm; thin continuous and thick discontinuous
clay films; slightly acid; gradual smooth boundary.

B31t—34 to 43 inches; brown (10YR 5/3) silty clay loam;

' common medium distinct light brownish gray (2.5Y
6/2) and yellowish brown (10YR 5/6) mottles; faces
of peds brown (10YR 4/3); weak medium prismatic
structure parting to weak medium subangular blocky;
friable; thin continuous clay films on prism faces;
slightly acid; diffuse boundary.

B32t—43 to 60 inches; mottled light brownish gray (2.5Y
6/2) and yellowish brown (10YR 5/6) light silty clay
foam; weak medium prismatic structure; friable; thin
discontinuous clay films; slightly acid.

The solum ranges from 3 to 6 feet in thickness.

The A1 horizon ranges from black (10YR 2/1) to very
dark grayish brown (10YR 3/2). Texture is medium or
heavy silt loam. The A1 horizon is 6 to 10 inches thick
and ranges from medium acid to neutral.

The A2 horizon is dark grayish brown (10YR 4/2) or
grayish brown (10YR 5/2). Texture is medium or heavy
silt loam. The A2 horizon is 2 to 6 inches thick and
ranges from medium acid to neutral.

The B2t horizon ranges from brown (10YR 4/3) to
yellowish brown (10YR 5/4). Texture is medium or heavy
silty clay loam. The B2t horizon is 16 to 32 inches thick
and ranges from strongly acid to slightly acid.

The B3t horizon ranges from brown (10YR 5/3) to
mottled light brownish gray (2.5Y 6/2) and yellowish
brown (10YR 5/6). Texture is medium or light silty clay
loam. The B3t horizon is 15 to 30 inches thick and
ranges from strongly acid to slightly acid.

SOIL SURVEY

In map units 76C2 and 76D2, the epipedon is too thin
and in places too light in color for the soil to be a Mollic
intergrade.

Lamoni series

The Lamoni series consists of somewhat poorly
drained, slowly permeable or very slowly permeable
soils. These soils are on lower parts of side slopes
adjacent to upland divides. Lamoni soils formed in mod-
erately fine textured and fine textured weathered glacial
till under prairie grasses. Slope ranges from 9 to 14
percent.

Typical pedon of Lamoni silty clay loam, 9 to 14 per-
cent slopes, moderately eroded, on an upland side slope
in a meadow, 460 feet south and 60 feet west of the
northeast corner of sec. 16, T. 77 N., R. 19 W.;

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
and some grayish brown (10YR 4/2) silty clay loam,
grayish brown (10YR 5/2) dry; cloddy parting to
moderate fine subangular blocky structure; friable;
neutral; clear smooth boundary.

B1—8 to 11 inches; dark grayish brown (2.5Y 4/2) silty
clay loam; faces of peds very dark grayish brown
(2.5Y 3/2); moderate fine subangular blocky struc-
ture; firm; neutral; clear smooth boundary.

IIB21t—11 to 17 inches; grayish brown (2.5Y 5/2) clay
loam; faces of peds dark grayish brown (2.5Y 4/2);
moderate fine subangular blocky structure; very firm;
thick discontinuous clay films; common pebbles;
small krotovinas; slightly acid; gradual smooth
boundary.

[IB22t—17 to 22 inches; grayish brown (2.5Y 5/2) and
light olive brown (2.5Y 5/4) clay loam; moderate fine
subangular blocky structure; very firm; few roots;
thick discontinuous clay films; common pebbles;
small krotovinas; medium acid; gradual smooth
boundary.

11B31t—22 to 28 inches; coarsely mottled olive (5Y 5/3)
and dark grayish brown (2.5Y 4/2) heavy clay loam;
common medium distinct light olive brown (2.5Y
5/6) and yellowish brown (10YR 5/6) mottles; weak
medium subangular blocky structure; firm; thin dis-
continuous clay films; common pebbles; medium
acid; gradual smooth boundary.

1IB32t—28 to 39 inches; coarsely mottled strong brown
(7.5YR 5/6) and light olive gray (5Y 6/2) heavy clay
loam; weak medium subangular blocky structure;
firm; thin discontinuous clay films; common pebbles;
neutral; gradual smooth boundary.

1IB33t—39 to 47 inches; mottled yellowish brown (10YR
5/6) and light olive gray (5Y 6/2) clay loam; weak
coarse subangular blocky structure; firm; thin discon-
tinuous clay films; common pebbles; neutral; diffuse
boundary.
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IIC—47 to 60 inches; yellowish brown (10YR 5/6) loam;
common coarse distinct light olive gray (5Y 6/2)
mottles; massive; firm; common soft calcareous con-
cretions; common pebbles; mildly alkaline.

The Ap horizon ranges from very dark grayish brown
(10YR 3/2) to very dark gray (10YR 3/1). Texture is silt
loam, silty clay loam, clay loam, or loam. The Ap horizon
is 6 to 10 inches thick and is medium acid to neutral.

The B1 horizon ranges from brown (10YR 4/3) to dark
grayish brown (2.5Y 4/2). Texture ranges from medium
silty clay loam to light clay. The B1 horizon is 3 to 6
inches thick and is medium acid to neutral.

The 11B2t horizon is grayish brown (2.5Y or 10YR 5/2).
Texture is medium or heavy clay loam. The [I1B2t horizon
is 11 to 24 inches thick.

The mottles in the IIC horizon are light gray (5Y 6/1),
strong brown (7.5YR 5/8), and light olive gray (5Y 6/2).

Texture of the C horizon is light clay loam or loam.

Landes series

The Landes series consists of well drained, rapidly
permeable soils. These soils are on wide river bottom
lands adjacent to present and former stream channels.
Landes soils formed in recent stratified alluvium that is
mostly moderately coarse textured. They formed under
mixed prairie grasses and trees. Slope ranges from 0 to
2 percent.

Typical pedon of Landes loam, 0 to 2 percent slopes,
on bottom land in a meadow, 30 feet south and 800 feet
west of the northeast corner of sec. 30, T. 76 N., R. 18
W.:

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; weak fine
granular structure; friable; neutral; clear smooth
boundary.

A12—8 to 18 inches; very dark grayish brown (10YR
3/2) fine sandy loam, grayish brown (10YR 5/2) dry;
weak very fine subangular blocky structure; friable:
neutral; gradual smooth boundary.

C1—18 to 26 inches; dark grayish brown (10YR 4/2)
loamy fine sand, grayish brown (2.5Y 5/2) dry; mas-
sive; very friable; neutral; clear smooth boundary.

C2—26 to 37 inches; stratified very dark grayish brown
(10YR 3/2) and grayish brown (10YR 5/2) loam and
loamy fine sand; massive; friable; neutral; gradual
smooth boundary.

C3—37 to 42 inches; light brownish gray (10YR 6/2) fine
sand; single grain; loose; neutral; gradual smooth
boundary.

C4—42 to 60 inches; grayish brown (10YR 5/2) loamy
fine sand; massive; very friable; neutral; clear
smooth boundary.

C5—50 to 60 inches; very dark grayish brown (10YR
3/2) loam; massive; friable; neutral.
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The solum ranges from 10 to 20 inches in thickness.

The A horizon is very dark grayish brown (10YR 3/2)
or dark brown (10YR 3/3). Texture ranges from loam to
fine sandy loam. The A horizon is 10 to 20 inches thick
and is neutral to mildly alkaline.

Texture of the strata in the substratum ranges from
sand to silt loam. The substratum ranges from neutral to
mildly alkaline.

Lindley series

The Lindley series consists of well drained, moderately
slowly permeable soils. These soils are on the lower
parts of side slopes on strongly dissected upland divides.
Lindley soils formed in clay loam glacial till under forest.
Slope ranges from 9 to 25 percent.

Typical pedon of Lindley loam, 14 to 18 percent
slopes, on a side slope in woodland, 500 feet west and.
200 feet north of the southeast corner of the
NE1/4SW1/4 sec. 33, T. 77 N, R. 19 W.:

A1—0 to 7 inches; very dark grayish brown (10YR 3/2)
loam, light brownish gray (10YR 6/2) dry; weak very
thick platy structure parting to weak fine granular;
friable; strongly acid; clear smooth boundary.

A2—7 to 10 inches; dark grayish brown (10YR 4/2)
loam, light gray (10YR 7/2) dry; weak thick platy
structure parting to weak fine granular; friable;
strongly acid; clear smooth boundary.

B1—10 to 15 inches; brown (7.5YR 5/4) loam, very pale
brown (10YR 7/3) dry; faces of peds yellowish
brown (10YR 5/4) and brown (10YR 5/3); moderate
medium and fine subangular blocky structure; friable;
abundant gray silt coatings; strongly acid; gradual
smooth boundary.

B21t—15 to 21 inches; yellowish brown (10YR 5/6)
heavy clay loam; a few faces of peds brown (10YR
5/3); moderate fine angular and subangular blocky
structure; firm; common gray silt coatings; few thin
discontinuous clay films; strongly acid; clear smooth
boundary.

B22t—21 to 28 inches; yellowish brown (10YR 5/4) and
strong brown (7.5YR 5/6) clay loam, very pale
brown (10YR 8/3) dry; moderate medium subangu-
lar blocky structure; firm; abundant gray silt coatings;
few thin discontinuous clay films; very strongly acid;
clear smooth boundary.

B23t—28 to 37 inches; strong brown (7.5YR 5/6) clay
loam; weak medium prismatic structure -parting to
moderate medium and coarse subangular blocky;
firm; roots above a depth of 47 inches; common
thick dark brown (7.5YR 4/2) clay films on vertical
faces; common coarse sand grains; common fine
and medium black oxides; strongly acid; diffuse
boundary.

B31t—37 to 47 inches; strong brown (7.5YR 5/6) clay
loam; common medium distinct light brownish gray



84

(2.5Y 6/2) mottles; weak medium prismatic struc-
ture; firm; thin discontinuous grayish brown (10YR
5/2) clay films on vertical faces; strongly acid; dif-
fuse boundary. .

B32—47 to 56 inches; yellowish brown (10YR 5/6) clay
loam; common coarse distinct strong brown (7.5YR
5/6) mottles and common fine distinct light brownish
gray (2.5Y 6/2) mottles; weak medium prismatic
structure; firm; few tubular pores above a depth of
56 inches; common coarse sand grains and large
pebbles; strongly acid; diffuse boundary.

C—56 to 60 inches; yellowish brown (10YR 5/6) clay
loam; common medium distinct light olive gray (5Y
6/2) mottles; massive; friable to firm; common
coarse sand grains and large pebbles; neutral.

The solum ranges from 30 to 60 inches in thickness.

The A1 horizon ranges from very dark gray (10YR 3/1)
to dark grayish brown (10YR 4/2). Texture is mostly
loam but in piaces is silt loam or light clay loam. The A1
horizon is 1 to 7 inches thick and ranges from strongly
acid to slightly acid.

The A2 horizon ranges from dark grayish brown (10YR
4/2) to light yellowish brown (10YR 6/4). Texture is
typically loam but in places is silt loam. The A2 horizon is
2 to 7 inches thick and ranges from very strongly acid to
medium acid.

The B2t horizon ranges from dark yellowish brown
(10YR 4/4) or brown (7.5YR 4/4) to yellowish brown
(10YR 5/6) or strong brown (7.5YR 5/6). Texture ranges
from light to heavy clay loam. The B2t horizon is 1 to 4
feet thick and ranges from very strongly acid to slightly
acid.

The C horizon is yellowish brown (10YR 5/6) or strong
brown (7.5YR 5/6). Mottles range from light gray to
brown. Texture is heavy loam to medium clay loam. The
C horizon ranges from medium acid to moderately alka-
line.

Macksburg series

The Macksburg series consists of somewhat poorly
drained, moderately permeable soils. These soils are on
wide divides and high benches along the major streams.
Macksburg soils formed in loess under prairie grasses.
Slope ranges from 0 to 5 percent.

Typical pedon of Macksburg silty clay loam, 0 to 2
percent slopes, on a broad upland divide in a cultivated
field, 131 feet east and 418 feet south of northwest
corner of SE1/4SE1/4 sec. 22, T. 76 N, R. 21 W.:

Ap—0 to 10 inches; black (10YR 2/1) light silty clay
loam; weak very fine granular structure; friable;
slightly acid; clear smooth boundary.

A12—10 to 19 inches; black (10YR 2/1) medium silty
clay loam; black (10YR 2/1) coatings on peds; mod-
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erate fine granular structure; friable; slightly acid;
_ gradual smooth boundary.

A3—19 to 24 inches; very dark grayish brown (10YR
3/2) silty clay loam; faces of peds black (10YR 2/1)
and very dark gray (10YR 3/1); moderate very fine
subangular blocky structure; friable; slightly acid;
gradual smooth boundary.

B1—24 to 31 inches; dark grayish brown (10YR 4/2)
heavy silty clay loam; faces of peds black (10YR
2/1) and very dark gray (10YR 3/1); moderate fine
subangular blocky structure; firm; slightly acid; grad-
ual smooth boundary.

B21t—31 to 39 inches; grayish brown (2.5Y 5/2) heavy
silty clay loam; common fine prominent yeilowish
brown (10YR 5/4) and strong brown (7.5YR 5/8)
mottles; a few faces of peds in upper part very dark
gray (10YR 3/2); weak medium prismatic structure
parting to moderate fine and medium subangular
blocky; firm; thin discontinuous clay films; common
medium strong brown soft oxides; medium acid;
gradual smooth boundary.

B22t—39 to 47 inches; light brownish gray (2.5Y 6/2)
silty clay loam; common medium prominent yellow-
ish brown (10YR 5/4) and strong brown (7.5YR 5/8)
mottles; weak medium prismatic structure parting to
moderate medium subangular blocky; firm; thin dis-
continuous clay films; medium acid; gradual smooth
boundary.

B3—47 to 55 inches; olive gray (5Y 5/2) silty clay loam:;
common medium distinct yellowish brown (10YR
5/6) mottles; weak coarse subangular blocky struc-
ture; friable; roots common above a depth of 50
inches; some dark grayish brown (10YR 4/2) coat-
ings on peds; medium acid; diffuse boundary.

C1—55 to 67 inches; light olive gray (5Y 6/2) silty clay
loam; common medium prominent strong brown
(7.5YR 5/8) mottles; massive; friable; few roots
above a depth of 60 inches; dark grayish brown
(2.5Y 4/2) coatings in root channels and on vertical
cleavage faces; slightly acid; diffuse boundary.

C2—67 to 88 inches; light olive gray (5Y 6/2) light silty
clay loam; common coarse distinct yellowish brown
(10YR 5/6) mottles; massive; common fine tubular
pores; very dark gray (10YR 3/1) organic stains;
slightly acid.

The solum ranges from 48 to 84 inches in thickness.

The A1 horizon is black (10YR 2/1) or very dark
brown (10YR 2/2). It is 10 to 20 inches thick and ranges
from strongly acid to slightly acid.

The B2t horizon ranges from dark grayish brown
(10YR 4/2) to light brownish gray (2.5Y 6/2). Texture
ranges from medium silty clay loam to light silty clay. The
B2t horizon is 14 to 24 inches thick and is strongly acid
or medium acid.

The C horizon ranges from dark grayish brown (2.5Y
4/2) to light olive gray (5Y 6/2). Texture is light or
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medium silty clay loam. The C horizon is slightly acid or
neutral.

Mahaska series

The Mahaska series consists of somewhat poorly
drained, moderately permeable soils. These soils are on
wide, nearly flat upland divides. Mahaska soils formed in
loess under prairie grasses. Slope ranges from 1 to 3
percent.

Typical pedon of Mahaska silty clay loam, 1 to 3 per-
cent slopes, on a broad upland divide in a cultivated
field, 460 feet east and 420 feet south of the northwest
corner of the SW1/4SW1/4 sec. 12, T. 76 N., R. 18 W.

Ap—0 to 8 inches; black (10YR 2/1) light silty clay loam,
gray (10YR 5/1) dry; weak fine granular structure;
friable; slightly acid; clear smooth boundary.

A12—8 to 14 inches; black (10YR 2/1) silty clay loam,
gray (10YR 5/1) dry; moderate fine and medium
granular structure; friable; slightly acid; gradual
smooth boundary.

A3—14 to 19 inches; very dark grayish brown (10YR
3/2) silty clay loam, gray (10YR 5/1) dry; very dark
gray (10YR 3/1) coatings on peds; moderate very
fine granular structure; friable; medium acid; gradual
smooth boundary.

B1—19 to 23 inches; dark grayish brown (2.5Y 4/2) silty
clay loam, grayish brown (10YR 5/2) dry; faces of
peds very dark grayish brown (10YR 3/2); moderate
very fine subangular blocky structure; friable;
medium acid; gradual smooth boundary.

B21t—23 to 28 inches; dark grayish brown (2.5Y 4/2)
heavy silty clay loam, light brownish gray (10YR 6/2)
dry; faces of peds very dark grayish brown (10YR
3/2); moderate fine subangular blocky structure; fri-
able; thin discontinuous clay films; medium acid;
gradual smooth boundary.

B22t—28 to 32 inches; dark grayish brown (2.5Y 4/2)
silty clay loam; few medium distinct grayish brown
(2.5Y 5/2) and yellowish brown (10YR 5/6) mottles;
weak medium prismatic structure parting to moder-
ate very fine and fine subangular blocky; friable; thin
discontinuous clay films; medium acid; gradual
smooth boundary.

B23t—32 to 38 inches; brown (10YR 5/3) silty clay loam;
common mediurn distinct grayish brown (2.5Y 5/2)
and yellowish brown (10YR 5/6) mottles; weak
medium prismatic structure parting to moderate
medium subangular blocky; friable; thin discontinu-
ous clay films; slightly acid; clear smooth boundary.

B31t—38 to 45 inches; coarsely mottled strong brown
(7.5YR 5/8) and light brownish gray (2.5Y 6/2) silty
clay loam; weak medium prismatic structure parting
to weak medium subangular blocky; friable; common
roots above a depth of 42 inches; thick and thin
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discontinuous clay films; slightly acid; clear smooth
boundary.

B32t—45 to 60 inches; light gray (5Y 6/1) silty clay
loam; common medium distinct strong brown (10YR
5/6) mottles; weak coarse prismatic structure part-
ing to weak coarse subangular blocky; friable; few
roots above a depth of 53 inches; clay fills in root
channels; neutral; diffuse boundary.

C—60 to 72 inches; mottled light gray (5Y 6/1) and
yellowish brown (10YR 5/6) silty clay loam; massive;
friable; neutral at a depth of 70 inches.

The solum ranges from 48 to 72 inches in thickness.

The A1 horizon is black (10YR 2/1), very dark brown
(10YR 2/2), or very dark gray (10YR 3/1). Texture
ranges from heavy silt loam to medium silty clay loam.
The A1 horizon is 7 to 15 inches thick and is medium
acid or slightly acid.

Texture of the B2t horizon ranges from medium silty
clay loam to light silty clay. The B2t horizon is 14 to 24
inches thick and ranges from slightly acid to strongly
acid.

The C horizon ranges from silty clay loam to silt loam.

Muscatine series

The Muscatine series consists of somewhat poorly
drained, moderately permeable soils. These soils are on
broad upland ridgetops. Muscatine soils formed in loess
under prairie grasses. Slope ranges from 0 to 2 percent.

Typical pedon of Muscatine silty clay loam, 0 to 2
percent slopes, on a broad upland divide in a cultivated
field, 640 feet east and 580 feet north of the southwest
corner of the SE1/4NW1/4 sec. 16, T. 77 N, R. 18 W.:

Ap—O0 to 7 inches; very dark gray (10YR 3/1) light silty
clay loam, dark grayish brown (10YR 4/2) dry; black
(10YR 2/1) coatings on peds; weak very fine granu-
lar structure; friable; strongly acid; abrupt smooth
boundary.

A12—7 to 14 inches; very dark gray (10YR 3/1) light
silty clay loam, grayish brown (10YR 5/2) dry; black
(10YR 2/1) coatings on peds; weak fine granular
structure; friable; strongly acid; clear smooth bound-
ary.

A13—14 to 19 inches; very dark grayish brown (10YR
3/2) light silty clay loam, grayish brown (10YR 5/2)
dry; very dark brown (10YR 2/2) coatings on peds;
moderate fine and medium granular structure parting
to weak very fine angular blocky; friable; medium
acid; gradual smooth boundary.

A3—19 to 25 inches; dark grayish brown (10YR 4/2)
silty clay loam, brown (10YR 5/3) dry; very dark gray
(10YR 3/1) coatings on peds; moderate coarse
granular structure; firm; medium acid; clear smooth
boundary.
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B21t—25 to 31 inches; grayish brown (2.5Y 5/2) silty
clay loam, pale brown (10YR 6/3) dry; some faces
of peds very dark gray (10YR 3/1); moderate
medium and coarse granular structure parting to
weak fine prismatic; firm; thin discontinuous clay
films; slightly acid; gradual smooth boundary.

B22t—31 to 40 inches; grayish brown (2.5Y 5/2) light
silty clay loam; few fine faint yellowish brown (10YR
5/8) mottles; a few faces of peds brown (10YR
4/3); weak medium prismatic structure; friable; thin
discontinuous clay films; slightly acid; gradual
smooth boundary.

B3t—40 to 49 inches; yellowish brown (10YR 5/4) light
silty clay loam; common fine and medium distinct
yellowish brown (10YR 5/8) mottles; some vertical
cleavage; friable; thin discontinuous clay films; neu-
tral; diffuse smooth boundary.

C—49 to 60 inches; olive (5Y 5/3) light silty clay loam;
many medium prominent brown (7.5YR 4/4) mottles;
some vertical cleavage; friable; neutral.

The solum thickness is typically about 48 inches but
ranges from 40 to 60 inches.

The A1 horizon is 12 to 25 inches thick.

The B2t horizon is dark grayish brown (10YR 4/2),
brown (10YR 4/3), or grayish brown (2.5Y 5/2). It is 15
" to 25 inches thick and is medium acid to slightly acid.

The C horizon is grayish brown {(10YR 5/2), brown
(10YR 5/3), light brownish gray (10YR 6/2), and olive
(5Y 5/3). Texture is silt loam or light silty clay loam. The
C horizon is neutral or mildly alkaline.

Mystic series

The Mystic series consists of somewhat poorly
drained, slowly permeable soils. These soils are at the
ends of low convex ridgetops that grade to major stream
valleys. Mystic soils formed in a red clay paleosol mixed
prairie grasses and trees. The paleosol had previously
formed in old alluvium. Slope ranges from 9 to 14 per-
cent.

Typical pedon of Mystic loam, in an area of Caleb-Mys-
tic loams, 9 to 14 percent slopes, moderately eroded, on
the side of a high bench in a cultivated field, 180 feet
east and 760 feet north of the southwest corner of sec.
28, T.74 N., R. 19 W.:

Ap—O0 to 7 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; few fine distinct
brown (10YR 4/3) mottles; weak fine granular struc-
ture; friable; neutral; clear smooth boundary.

B1—7 to 13 inches; yellowish brown (10YR 5/4) light
silty clay loam, dark brownish gray (10YR 6/2) dry;
few fine prominent yellowish red (5YR 4/6) mottles;
dark grayish brown (10YR 4/2) coatings on peds;
moderate very fine subangular blocky structure; firm;
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some light gray (10YR 7/2) silt coatings; slightly
acid; gradual smooth boundary.

B21t—13 to 21 inches; mottled yellowish brown (10YR
5/6) and yellowish red (5YR 4/6) heavy clay loam;
faces of peds dark brown (7.5YR 3/2); moderate
medium subangular blocky structure; firm; thick dis-
continuous clay films; a few black oxides; slightly
acid; gradual smooth boundary.

B22t—21 to 28 inches; yellowish red (5YR 4/6) heavy
clay loam; few medium distinct yellowish brown
(10YR 5/6) and common fine distinct grayish brown
(2.5Y 5/2) mottles; moderate medium subangular
blocky structure; firm; thick discontinuous clay films;
common black oxides; many pebbles; medium acid;
gradual smooth boundary.

B23t—28 to 38 inches; mottled yellowish brown (5YR
5/6) and reddish yellow (7.5YR 6/6) heavy clay
loam; common fine distinct grayish brown (2.5Y 5/2)
mottles; moderate medium subangular blocky struc-
ture; firm; a few thick clay films; common black
oxides; common pebbles; slightly acid; gradual
smooth boundary.

B31t—38 to 47 inches; mottled yellowish red (5YR 5/6)
and strong brown (7.5YR 5/6) heavy clay loam;
weak coarse subangular blocky structure; firm; a few
thick clay films; common black oxides; neutral; dif-
fuse boundary.

B32—47 to 60 inches; mottled brownish yellow (10YR
6/6) and yellowish red (5YR 5/6) heavy clay loam;
weak coarse subangular blocky structure; firm;
common black oxides; a few pebbles and coarse
sand grains; neutral.

The solum ranges from 40 to 60 inches in thickness.

The Ap horizon is very dark gray (10YR 3/1) or very
dark grayish brown (10YR 3/2). Texture is silt loam,
loam, or light clay loam. The Ap horizon is 6 to 10 inches
thick and ranges from medium acid to neutral.

The B22t horizon ranges from grayish brown (2.5Y
5/2) to yellowish red (5YR 4/6). Texture is heavy clay
loam, clay, or silty clay. The B22t horizon is 6 to 10
inches thick and ranges from strongly acid to slightly
acid.

The B3 horizon is medium or heavy clay loam. It is 8
to 20 inches thick and is medium acid to neutral.

Nevin series

The Nevin series consists of somewhat poorly drained,
moderately permeable soils. These soils are on low
second bottoms along the major streams. Nevin soils
formed in alluvium under prairie grasses. Slope ranges
from 0 to 2 percent.

These soils are outside the defined range of the Nevin
series because they are too fine in texture. This differ-
ence does not alter their use and behavior.
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Typical pedon of Nevin silty clay loam, 0 to 2 percent
slopes, on a low bench in a cultivated field, 160 feet
south and 960 feet east of the northwest corner of the
SE1/4sec. 1, T.77 N, R. 19 W.:

Ap—o0 to 9 inches; black (10YR 2/1) light silty clay loam,
dark gray (10YR 4/1) dry; very dark brown (10YR
2/2) coatings on peds; weak fine granular structure;
friable; medium acid; clear smooth boundary.

A12—9 to 14 inches; very dark brown (10YR 2/2) light
silty clay loam, dark gray (10YR 4/1) dry; moderate
fine granular structure; friable; slightly acid; clear
gradual boundary.

A3—14 to 20 inches; very dark grayish brown (10YR
3/2) light silty clay loam, grayish brown (10YR 5/2)
dry; faces of peds very dark brown (10YR 2/2);
weak very fine subangular blocky structure; friable;
slightly acid; clear gradual boundary.

B1—20 to 26 inches; dark grayish brown (10YR 4/2)
light silty clay loam, light gray (10YR 6/1) dry; faces
of peds very dark grayish brown (10YR 3/2); weak
very fine subangular blocky structure; friable; slightly
acid; clear gradual boundary.

B21t—26 to 37 inches; mottled dark gray (10YR 4/1)
and dark yellowish brown (10YR 4/4) heavy silty
clay loam; faces of peds dark grayish brown (10YR
4/2); weak medium prismatic structure parting to
weak fine subangular blocky; firm; thin discontinuous
clay films; slightly acid; clear gradual boundary.

B22t—37 to 43 inches; grayish brown (2.5Y 5/2) silty
clay loam; common fine distinct dark yellowish
brown (10YR 4/4) mottles; weak medium prismatic
structure parting to weak fine subangular blocky;
firm; thin discontinuous clay films; slightly acid; dif-
fuse boundary.

B3—43 to 62 inches; light brownish gray (2.5Y 6/2) silty
clay loam; common medium distinct brown (7.5YR
4/4) mottles; weak medium prismatic structure part-
ing to weak medium subangular blocky; firm;
common soft black oxides; slightly acid.

The solum ranges from 36 to 62 inches in thickness.

The A1 horizon is black (10YR 2/1), very dark brown
(10YR 2/2), or very dark gray (10YR 3/1). Texture is
light silty clay loam or heavy silt loam. The A1 horizon is
12 to 22 inches thick.

The B2t horizon ranges from dark gray (10YR 4/1) to
grayish brown (2.5Y 5/2) with mottles of higher chroma.
Texture is light to heavy silty clay loam. The B2t horizon
is 10 to 17 inches thick and ranges from medium acid to
slightly acid.

Nira series

The Nira series consists of moderately well drained,
moderately permeable soils. These soils are on short
convex side slopes which have many small waterways
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draining broad uplands. Nira soils formed in deoxidized
loess under prairie grasses. Slope ranges from 2 to 9
percent.

Typical pedon of Nira silty clay loam, 2 to 5 percent
slopes, on the shoulder of a divide in a cultivated field,
900 feet east and 44 feet north of the southwest corner
of the NW1/4 sec. 25, T. 75 N,, R. 19 W.:

Ap—0 to 7 inches; very dark gray (10YR 3/1) light silty
clay loam, dark grayish brown (10YR 4/2) dry; mod-
erate medium subangular blocky structure parting to
weak very fine granular; very friable; neutral; abrupt
smooth boundary.

A3—7 to 12 inches; black (10YR 2/1) and very dark gray
(10YR 3/1) heavy silty clay loam, very dark gray
(10YR 3/1) and dark gray (10YR 4/1) dry; brown
(10YR 4/3) in some crushed peds; weak fine suban-
gular blocky structure; very friable; neutral; clear
smooth boundary.

B21t—12 to 18 inches; dark brown (10YR 4/3) heavy
silty clay loam, brown (10YR 5/3) dry; common very
fine distinct grayish brown (2.5Y 5/2) mottles; faces
of some peds very dark gray (10YR 3/1); moderate
fine subangular blocky structure; friable; few thin dis-
continuous clay films; neutral; clear smooth bound-
ary.

B22t—18 to 24 inches; dark brown (10YR 4/3) and gray-
ish brown (2.5Y 5/2) silty clay loam; common coarse
distinct strong brown (7.5YR 5/6 and 5/8) mottles;
moderate fine and medium subangular blocky struc-
ture; friable; few thin discontinuous clay films; slight-
ly acid; clear smooth boundary.

B31t—24 to 29 inches; grayish brown (2.5Y 5/2) and
strong brown (7.5YR 5/6) silty clay loam; common
coarse distinct reddish brown (5YR 4/4) mottles;
moderate medium prismatic structure parting to
moderate coarse subangular blocky; friable; thin clay
films on faces of prisms; few fine distinct black iron-
manganese oxides; slightly acid; abrupt smooth
boundary.

B32t—29 to 36 inches; grayish brown (2.5Y 5/2) and
light brownish gray. (2.5Y 6/2) light silty clay loam;
few very coarse prominent strong brown (7.5YR
5/8) mottles; weak coarse subangular blocky struc-
ture; friable; thin clay films on faces of peds; neutral;
gradual smooth boundary.

C11—36 to 52 inches; olive gray (5Y 5/2) and light olive
gray (5Y 6/2) light silty clay loam; few fine promi-
nent strong brown (7.5YR 5/8) mottles; few dark
grayish brown (2.5Y 4/2) and grayish brown (2.5Y
5/2) coatings on vertical faces; some vertical clea-
vage; friable; neutral; gradual smooth boundary.

C12—52 to 60 inches; light olive gray (5Y 6/2) silt loam;
common coarse prominent strong brown (7.5YR 5/6
and 5/8) and common medium prominent dark red-
dislh gray (10YR 3/1) mottles; massive; friable; neu-
tral.
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The solum ranges from 30 to 50 inches in thickness.

The Ap horizon is very dark gray (10YR 3/1) or black
(10YR 2/1). Texture is light or medium silty clay loam.
The Ap horizon is 7 to 9 inches thick and is slightly acid
or neutral.

The B22t horizon ranges from dark brown (10YR 4/3)
to mottled grayish brown (2.5Y 5/2) and dark brown
(10YR 4/3) with strong brown and reddish brown mot-
tles. Texture is medium or heavy silty clay loam. The Ap
horizon is 4 to 8 inches thick and medium or slightly
acid.

The C horizon ranges from medium acid to neutral.

Nodaway series

The Nodaway series consists of moderately well
drained, moderately permeable soils. These soils are on
flood plains near the main stream channel. Nodaway
soils formed in recent medium textured alluvium under
mixed prairie grasses and forest. Slope ranges from 0 to
5 percent.

Typical pedon of Nodaway silt loam, O to 2 percent
slopes, on bottom land in a cultivated field, 800 feet
west and 400 feet south of the northwest corner of sec.
33, T.76 N, R. 18 W.:

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) and some pale
brown (10YR 6/3) dry; weak fine subangular blocky
structure; friable; neutral; clear smooth boundary.

C1—8 to 50 inches; stratified brown (10YR 5/3) and very
dark grayish brown (10YR 3/2) silt loam; few
medium distinct reddish brown (5YR 4/4) mottles;
massive but tending to platy because of stratifica-
tion; friable; neutral; clear smooth boundary.

C2—50 to 60 inches; stratified very dark grayish brown
(10YR 3/2) and pale brown (10YR 6/3) silt loam
and fine sandy loam; massive but tending to platy
because of stratification; friable; neutral.

The Ap horizon is very dark gray (10YR 3/1) or very
dark grayish brown (10YR 3/2). it is 6 to 10 inches thick
and is slightly -acid to neutral.

The C horizon mainly has value of 4 to 6 and chroma
of 2 to 4 but the horizon includes very dark gray (10YR
3/1) or very dark grayish brown (10YR 3/2) strata.
Nodaway soils are sandy below a depth of 40 inches in
some pedons.

Olmitz series

The Olmitz series consists of moderately well drained
and well drained, moderately permeable soils. These
soils are on slightly concave low foot slopes and alluvial
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fans that are downslope from moderately steep and
steep clay loam till soils. Olmitz soils formed in local
alluvium under prairie grasses. Slope ranges from 2 to 9
percent.

Typical pedon of Olmitz loam, 5 to 9 percent slopes,
on a foot slope in a cultivated field, 225 feet east of the
southwest corner of sec. 7, T. 77 N., R. 18 W.:

Ap—0 to 8 inches; black (10YR 2/1) loam, grayish
brown (10YR 5/2) dry; weak fine granular structure;
friable; neutral; clear smooth boundary.

A12—8 to 21 inches; very dark gray (10YR 3/1) loam,
gray (10YR 5/1) dry; black (10YR 2/1) coatings on
peds; weak fine subangular blocky structure parting
to moderate fine and medium granular; friable; dis-
continuous gray silt coatings; neutral; diffuse bound-
ary.

B1—21 to 27 inches; very dark grayish brown (10YR
3/2) light clay loam, grayish brown (10YR 5/2) dry;
faces of peds very dark gray (10YR 3/1); moderate
fine and medium subangular blocky structure; friable;
common roots above a depth of 25 inches; discon-
tinuous gray silt coatings; slightly acid; gradual
smooth boundary.

B21—27 to 39 inches; dark brown (10YR 3/3) light clay
loam, brown (10YR 5/3) dry; faces of peds very
dark grayish brown (10YR 3/2); moderate fine su-
bangufar blocky structure; friable; slightly acid; dif-
fuse boundary.

B22—39 to 48 inches; dark brown (10YR 3/3) clay loam,
pale brown (10YR 6/3) dry; faces of peds very dark
grayish brown (10YR 3/2); kneaded color brown
(10YR 4/3); moderate medium subangular blocky
structure; friable; few roots above a depth of 55
inches; slightly acid; diffuse boundary.

B3g—48 to 58 inches; brown (10YR 4/3) light clay loam,
light yellowish brown (10YR 6/4) dry; faces of peds
dark brown (10YR 3/3); weak medium subangular
blocky structure; friable; slightly acid; gradual
smooth boundary.

The solum ranges from 40 to 60 inches in thickness.

The Ap horizon is black (10YR 2/1), very dark brown
(10YR 2/2), or very dark gray (10YR 3/1). Texture is
loam or light clay loam. The Ap horizon is 5 to 8 inches
thick and ranges from strongly acid to neutral.

The B2 horizon is dark brown (10YR 3/3) or brown
(10YR 4/3) light or medium clay loam. The B2 horizon is
6 to 24 inches thick and is slightly acid or medium acid.

The B3 horizon is brown (10YR 4/3) or dark brown
(10YR 3/3). It is 17 to 30 inches thick and is slightly acid
or neutral.
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Otley series

The Otley series consists of moderately well drained,
moderately permeable soils. These soils are on narrow
ridgetops and on long slightly convex side slopes in
gently rolling and rolling areas. Otley soils formed in
moderately fine textured loess under prairie grasses.
Slope ranges from 2 to 14 percent.

Typical pedon of Otley silty clay loam, 2 to 5 percent
slopes, on an upland divide in a cultivated field, 200 feet
south and 200 feet west of the northeast corner of the
NW1/4NW1/4 sec. 5, T. 76 N, R. 18 W.:

Ap—0 to 7 inches; very dark brown (10YR 2/2) light silty
clay loam, dark grayish brown (10YR 4/2) dry; weak
very fine granular structure; friable; medium acid;
abrupt smooth boundary.

A12—7 to 12 inches; very dark brown (10YR 2/2) light
silty clay loam, dark grayish brown (10YR 4/2) dry;
weak very fine granular structure; friable; medium
acid; clear smooth boundary.

A3—12 to 20 inches; very dark grayish brown (10YR
3/2) silty clay loam, brown (10YR 5/3) dry; moder-
ate medium granular structure parting to weak very
fine subangular blocky; friable; medium acid; gradual
smooth boundary.

B21t—20 to 26 inches; dark brown (10YR 3/3) or brown
(10YR 4/3) heavy silty clay foam, brown (10YR 5/3)
dry; moderate very fine subangular blocky structure;
friable; thin continuous clay films; medium acid;
gradual smooth boundary.

B22t—26 to 30 inches; brown (10YR 4/3) heavy silty
clay loam; few fine faint grayish brown (2.5Y 5/2)
mottles; faces of peds dark grayish brown (10YR
4/2); moderate fine subangular blocky structure; fri-
able; thin continuous clay films; medium acid; clear
smooth boundary.

B23t—30 to 39 inches; brown (10YR 4/3) silty clay loam;
common fine faint olive gray (5Y 5/2) mottles; faces
of peds dark grayish brown (10YR 4/2); weak
medium prismatic structure parting to moderate
medium subangular blocky; friable; thin discontinu-
ous clay films; medium acid; gradual smooth bound-
ary.

B3—39 to 46 inches; olive gray (5Y 5/2) light silty clay
loam; common fine distinct strong brown (7.5YR
5/8) mottles; faces of peds dark grayish brown
(10YR 4/2); weak medium prismatic structure part-
ing to moderate medium subangular blocky; friable;
thin discontinuous clay films; medium acid: diffuse
boundary.

C1—46 to 57 inches; olive (5Y 5/3) light silty clay loam;
many medium prominent strong brown (7.5YR 5/6)
mottles; massive; friable; roots penetrate to a depth
of 52 inches; neutral; diffuse boundary.

89

C2—57 to 62 inches; olive gray (5Y 5/2) light silty clay
loam; strong brown (7.5YR 5/6) bands of iron; mas-
sive; friable; neutral.

The solum ranges from 45 to 72 inches in thickness.

The A horizon ranges from black (10YR 2/1) to very
dark grayish brown (10YR 3/2). It is 10 to 20 inches
thick and is medium acid or slightly acid.

The B22t horizon ranges from brown (10YR 4/3) to
yeliowish brown (10YR 5/4). Texture ranges from
medium silty clay loam to light silty clay. The B22t hori-
zon is 4 to 10 inches thick and is strongly acid or
medium acid.

The C horizon ranges from olive gray (5Y 5/2) to
yellowish brown (10YR 5/4). Texture is light silty clay
loam or heavy silt loam.

Pershing series

The Pershing series consists of moderately well
drained and somewhat poorly drained, slowly permeable
soils. These soils are on side slopes and ridgetops of
upland divides and on benches adjacent to major
streams. Pershing soils formed in moderately fine tex-
tured and fine textured loess under mixed prairie grasses
and trees. Slope ranges from 2 to 9 percent.

Typical pedon of Pershing silt loam, 2 to 5 percent
slopes, on the shoulder of an upland divide in a cultivat-
ed field, 300 feet west and 300 feet north of the south-
east corner of SE1/4NE1/4 sec. 22, T. 74 N., R. 19 W.:

Ap—O0 to 7 inches; very dark gray (10YR 3/1) and very
dark grayish brown (10YR 3/2) silt loam, grayish
brown (10YR 5/2) dry; weak very fine granular struc-
ture; friable; slightly acid; abrupt smooth boundary.

A2—7 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; weak thick platy structure parting to moderate
very fine subangular blocky; friable; many silt coat-
ings that are white (10YR 8/1) when dry; medium
acid; abrupt smooth boundary.

B1—9 to 14 inches; dark grayish brown (2.5Y 4/2) and
grayish brown (2.5Y 5/2) light silty clay loam; mod-
erate very fine subangular blocky and angular blocky
structure; friable; many silt coatings that are white
(10YR 8/1) when dry; medium acid; clear smooth
boundary.

B21t—14 to 20 inches; grayish brown (2.5Y 5/2) silty
clay loam; common fine distinct yellowish brown
(10YR 5/8) mottles; strong fine angular blocky and
subangular blocky structure; firm; thin discontinuous
clay films; common silt coatings that are white
(10YR 8/1) when dry; medium acid; gradual smooth
boundary.

B22t—20 to 32 inches; grayish brown (2.5Y 5/2) light
silty clay; common medium distinct strong brown
(7.5YR 5/8) mottles; faces of peds very dark gray
(10YR 3/1); moderate fine and medium subangular
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blocky structure; firm; thin discontinuous clay films;
strongly acid; gradual smooth boundary.

B23t—32 to 38 inches; grayish brown (2.5Y 5/2) heavy
silty clay loam; common fine distinct yellowish brown
(10YR 5/6) mottles; moderate medium subangular
blocky structure; firm; thin discontinuous clay films;
common fine black oxides; medium acid; gradual
smooth boundary.

B31t—38 to 50 inches; light brownish gray (2.5Y 6/2)
silty clay loam; common medium distinct strong
brown (7.5Y 5/6) mottles; weak coarse subangular
blocky structure; firm; clay fills in root channels;
slightly acid; diffuse boundary.

B32t—50 to 60 inches; light brownish gray (2.5Y 6/2)
light silty clay loam; common medium distinct strong
brown (7.5YR 5/6) mottles; weak coarse subangular
blocky structure; friable; clay balls; neutral.

The solum is 6 feet or more thick.

The Ap horizon is medium or heavy silt loam. It is 7 to
10 inches thick and is slightly acid or neutral.

The A2 horizon is dark grayish brown (10YR 4/2) or
grayish brown (10YR 5/2) light or medium silt loam. The
A2 horizon is 0 to 6 inches thick and is medium acid or
slightly acid.

The B22t horizon is grayish brown (2.5Y 5.2) or brown
(10YR 4/3) with gray and grayish brown mottles. Texture
is light or medium silty clay. The B22t horizon is 8 to 12
inches thick and is strongly acid or medium acid.

The B32t horizon ranges from gray (5Y 6/1) to light
brownish gray (2.5Y 6/2). Mottles range from olive
brown to yellowish brown. Texture is medium or light silty
clay loam. The B32t horizon is 8 to 16 inches thick and
is medium acid to neutral.

In map unit 131C2, the dark colored material is not
thick enough for the soil to be an Udolliic intergrade.

Sharpsburg series

The Sharpsburg series consists of moderately well
drained, moderately permeable soils. These soils are on
narrow ridgetops and on rather long, slightly convex side
slopes in gently rolling and rolling areas. Sharpsburg
soils formed in moderately fine textured loess under prai-
rie grasses. Slope ranges from 2 to 14 percent.

Typical pedon of Sharpsburg silty clay loam, 2 to 5
percent slopes, on an upland divide in a cultivated field,
140 feet west and 300 feet north of the southeast corner
of the NW1/4SE1/4 sec. 19, T. 76 N., R. 21 W.:

Ap—O to 9 inches; very dark gray (10YR 3/1) silty clay
loam, grayish brown (10YR 5/2) dry; black (10YR
2/1) coatings on peds; cloddy parting to weak fine
and medium granular structure; friable; medium acid;
gradual smooth boundary.

A12—9 to 14 inches; very dark grayish brown (10YR
3/2) silty clay loam, grayish brown (10YR 5/2) dry;
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faces of peds very dark gray (10YR 3/1); moderate
very fine subangular blocky structure; friable; neutral;
gradual smooth boundary.

A3—14 to 17 inches; dark brown (10YR 3/3) heavy silty
clay loam, grayish brown (10YR 5/2) dry; faces of
peds very dark grayish brown (10YR 3/2); moderate
very fine subangular blocky structure; friable; neutral;
gradual smooth boundary.

B21t—17 to 23 inches; brown (10YR 4/3) heavy silty
clay loam, light grayish brown (10YR 6/2) dry; faces
of peds very dark grayish brown (10YR 3/2) and
dark brown (10YR 4/3); weak medium subangular
blocky structure parting to moderate very fine su-
bangular blocky; friable; thin discontinuous clay
films; neutral; gradual smooth boundary.

B22t—23 to 28 inches; brown (10YR 4/3) heavy silty
clay loam; faces of peds dark grayish brown (10YR
4/2); weak medium prismatic structure parting to
moderate fine subangular blocky; firm; thin discontin-
uous clay films; medium acid; gradual smooth
boundary.

B23t—28 to 33 inches; brown (10YR 4/3) silty clay loam:;
common fine distinct light brownish gray (2.5Y 6/2)
mottles; weak medium prismatic structure parting to
weak moderate subangular blocky; friable; thin and
thick discontinuous clay films; medium acid; gradual
smooth boundary.

B31t—33 to 40 inches; brown (10YR 4/3) silty clay loam;
common fine distinct light brownish gray (2.5Y 6/2)
and few fine distinct strong (7.5YR 5/8) mottles;
weak medium prismatic structure; friable; common
roots above a depth of 36 inches; thick discontinu-
ous clay films; few fine soft black oxides; medium
acid; diffuse boundary.

B32t—40 to 56 inches; yellowish brown (10YR 5/4) light
silty clay loam; common fine distinct yellowish brown
(10YR 5/8) and common medium distinct light olive
gray (5Y 6/2) mottles; weak coarse prismatic struc-
ture; friable; thin discontinuous clay films; neutral;
diffuse boundary.

C—56 to 69 inches; light brownish gray (2.5Y 6/2) heavy
silt loam; common medium distinct strong brown
(7.5YR 5/8) mottles; massive; friable; a few roots
above a depth of 60 inches; common fine tubular
pores; neutral.

The solum is typically 48 inches or more thick.

The Ap horizon ranges from very dark brown (10YR
2/2) to very dark gray (10YR 3/1). Texture is light or
medium silty clay loam. The Ap horizon is 6 to 9 inches
thick and is medium acid or slightly acid.

The A12 horizon is very dark brown (10YR 2/2) or
very dark grayish brown (10YR 3/2) is light or medium
silty clay loam. The A12 horizon is 3 to 5 inches thick
and ranges from medium acid to neutral.

The B22t-horizon is brown (10YR 4/3) or dark yellow-
ish brown (10YR 4/4) heavy silty clay loam or light silty
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clay. The B22t horizon is 5 to 8 inches thick and is
strongly acid or medium acid.

The C horizon is grayish brown (2.5Y 5/2) or light
brownish gray (2.5Y 6/2) light silty clay loam or heavy
silt loam. 1t is slightly acid or neutral.

Shelby series

The Shelby series consists of moderately well drained,
moderately slowly permeable soils. These soils are on
the lower part of upland side slopes and on some low,
narrow ridgetops in rather strongly dissected uplands.
Shelby soils formed in clay loam glacial till under native
prairie. Slope ranges from 9 to 18 percent.

Typical pedon of Shelby loam, 9 to 14 percent slopes,
moderately eroded, on an upland side slope in perma-
nent pasture, 200 feet north and 800 feet west of the
southeast corner of sec. 20, T. 77 N., R. 18 W.:

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
and 10 percent brown (10YR 4/3) heavy loam, dark
brown (10YR 3/3) dry; faces of peds very dark
brown (10YR 2/2) and very dark grayish brown
(10YR 3/2); weak fine subangular blocky structure;
friable; few pebbles; neutral; clear smooth boundary.

B1—8 to 11 inches; dark brown (10YR 3/3) and 20
percent brown (10YR 4/3) loam, very dark grayish
brown (10YR 3/2) kneaded, dark grayish brown
(10YR 4/2) dry; faces of peds very dark grayish
brown (10YR 3/2); weak fine subangular blocky
structure; friable; few pebbles; neutral; clear smooth
boundary.

B21t—11 to 21 inches; brown (10YR 4/3) light clay
loam; few fine distinct strong brown (7.5YR 5/8)
mottles; faces of peds dark brown (10YR 3/3); mod-
erate fine and very fine subangular blocky structure;
friable; thin discontinuous clay films; common peb-
bles; medium acid; diffuse boundary.

B22t—21 to 33 inches; yellowish brown (10YR 5/4) light
clay loam; moderate medium subangular blocky
structure; firm; thin discontinuous clay films;
common pebbles; medium acid; diffuse boundary.

B3t—33 to 42 inches; yellowish brown (10YR 5/4) clay
loam; few fine distinct light brownish gray (10YR
6/2) and few medium distinct yellowish brown
(10YR 5/8) mottles; weak medium subangular
blocky structure; firm; thin discontinous clay films;
few pebbles; medium acid; diffuse boundary.

C—42 to 60 inches; yellowish brown (10YR 5/4 and 5/6)
heavy loam; massive; firm; few pebbles; medium
acid.

Solum thickness is typically 40 to 50 inches but ranges
from 30 to 75 inches.

The Ap horizon range from very dark brown (10YR
2/2) to very dark grayish brown (10YR 3/2). Texture is
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generally loam but in places is light clay loam or silt
loam. The Ap horizon is neutral to medium acid.

The B2t horizon ranges from brown (10YR 4/3) to
yellowish brown (10YR 5/6). Texture is typically light clay
loam with thin layers of medium or heavy clay loam in
places. The B2t horizon is 10 to 24 inches thick and is
strongly acid or medium acid.

The C horizon ranges from grayish brown (2.5Y 5/2)
to yellowish brown (10YR 5/6) with common or many
mottles ranging from dark yellowish brown (10YR 4/4) to
strong brown (7.5YR 5/6). Texture is loam or light clay
loam.

Spillville series

The Spillville series consists of moderately well
drained and somewhat poorly drained, moderately per-
meable soils. These soils are on wide bottom lands.
Spillville soils formed in loamy alluvium under prairie
grasses. Slope ranges from 0 to 2 percent.

Typical pedon of Spillville loam, 0 to 2 percent slopes,
on a low bench in a cultivated field, 60 feet east and 240
feet south of the northwest corner of the SE1/4SW1/4
sec. 20, T.76 N., R. 18 W.:

Ap—0 to 8 inches; very dark brown (10YR 2/2) loam,
dark grayish brown (10YR 4/2) dry; black (10YR
2/1) coatings on peds; cloddy parting to weak fine
granular structure; friable; neutral; clear smooth
boundary.

A12—8 to 25 inches; black (10YR 2/1) loam, very dark
grayish brown (10YR 3/2) dry; weak medium suban-
gular blocky structure parting to moderate fine
granular; friable; neutral; diffuse boundary.

A13—25 to 36 inches; very dark gray (10YR 3/1) heavy
silt loam, dark grayish brown (10YR 4/2) dry; faces
of peds black (10YR 2/1); weak medium and fine
subangular blocky structure; friable; neutral; diffuse
boundary.

A3—36 to 46 inches; very dark grayish brown (10YR
3/2) loam that is high in silt, grayish brown (10YR
5/2) dry; faces of peds very dark gray (10YR 3/1);
weak medium subangular blocky structure; friable;
neutral; diffuse boundary.

C—46 to 60 inches; dark grayish brown (10YR 4/2) loam
that is high in silt; massive; friable; neutral.

Solum thickness is typically 40 inches but ranges from
30 to 56 inches.

The Ap horizon is black (10YR 2/1) or very dark
brown (10YR 2/2). It is 8 to 10 inches thick and is
slightly acid or neutral.

The A13 horizon is very dark gray (10YR 3/1) or very
dark grayish brown (10YR 3/2). It is 10 to 20 inches
thick and is slightly acid or neutral.



92

The C horizon is very dark grayish brown (10YR 3/2)
or dark grayish brown (10YR 4/2). It is slightly acid or
neutral.

Taintor series

The Taintor series consists of poorly drained, moder-
ately slowly permeable soils. These soils are on broad
upland divides. Taintor soils formed in moderate fine
textured or medium textured loess under prairie grasses
tolerant of wetness. Slope ranges from 0 to 2 percent.

Typical pedon of Taintor silty clay loam, 0 to 2 percent
slopes, on a broad upland divide in a cultivated field, 420
feet west and 300 feet south of the northeast corner of
the NW1/4NW1/4 sec. 5, T. 77 N., R. 19 W.:

Ap—O0 to 9 inches; black (10YR 2/1) light silty clay loam,
dark gray (10YR 4/1) dry; cloddy parting to weak
fine granular structure; friable; neutral; clear smooth
boundary.

A12—9 to 19 inches; very dark gray (10YR 3/1) silty clay
loam, gray (10YR 5/1) dry; black (10YR 2/1) coat-
ings on peds; moderate fine and medium granular
structure; friable; slightly acid; clear smooth bound-

ary.

B1g—19 to 23 inches; very dark gray (10YR 3/1) and
dark gray (10YR 4/1) heavy silty clay loam, light
gray (10YR 6/1) dry; few fine distinct yellowish
brown (10YR 5/6) mottles; faces of peds very dark
gray (10YR 3/1); moderate very fine subangular
blocky structure; firm; slightly acid; gradual smooth
boundary.

B21tg—23 to 31 inches; grayish brown (2.5Y 5/2) heavy
silty clay loam; common fine distinct yellowish brown
(10YR 5/8) mottles; faces of peds dark gray (10YR
4/1), moderate medium prismatic structure parting
to moderate medium and fine subangular blocky;
firm; thin discontinuous clay films; common fine soft
strong brown oxides; slightly acid; gradual smooth
boundary.

B22tg—31 to 39 inches; grayish brown (2.5Y 5/2) heavy
silty clay loam; common fine distinct yellowish brown
(10YR 5/6) and few medium distinct strong brown
(7.5YR 5/8) mottles; weak medium prismatic struc-
ture parting to moderate medium subangular blocky;
firm; patchy thin very dark gray (10YR 3/1) ¢lay
films on vertical faces; few fine soft black oxides;
neutral; gradual smooth boundary.

B31tg—39 to 48 inches; mottled light olive gray (5Y 6/2)
and strong brown (7.5YR 5/8) silty clay loam; weak
medium prismatic structure; friable; common very
dark gray (10YR 3/1) clay films and organic coats
on vertical faces; neutral; diffuse boundary.

B32tg—48 to 60 inches; light gray (5Y 6/1) light silty
clay loam; common fine distinct yellowish brown
(10YR 5/6) mottles; weak coarse prismatic struc-
ture; friable; thin discontinuous very dark gray (10YR
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3/1) clay films and organic coatings on vertical clea-
vage faces; neutral; diffuse boundary.

Cg—60 to 67 inches; light gray (5Y 6/1) siit loam;
common fine distinct yellowish brown (10YR 5/6)
mottles; massive; friable; neutral.

The solum ranges from 42 to 72 inches in thickness.

The A1 horizon is black (N 2/0 or 10YR 2/1) or very
dark brown (10YR 2/2). Texture ranges from light to
heavy silty clay loam. The A1 horizon is 10 to 19 inches
thick and is slightly acid or neutral.

The B2tg horizon ranges from dark gray (10YR 4/1) to
olive gray (5Y 5/2). Texture ranges from medium silty
clay loam to light silty clay. The B2tg horizon is 12 to 20
inches thick and is slightly acid or neutral.

The Cg horizon ranges from olive gray (5Y 5/2) to
light gray (5Y 6/1). Texture is light silty clay loam or
heavy silt loam.

Tallula series

The Tallula series consists of well drained, moderately
permeable soils. These strongly sloping to steep soils
are on ridgetops and side slopes on uplands. Tallula
soils formed in loess under mixed prairie grasses and
trees. Slope ranges from 12 to 20 percent.

Typical pedon of Tallula silt loam in an area of Tallula-
Downs silt loams, 12 to 20 percent slopes, in pasture,
300 feet south and 400 feet west of the northeast corner
of the NW1/4 sec. 1, T. 77 N, R. 18 W.:

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; weak
medium subangular blocky structure; friable; neutral:
clear smooth boundary.

A3—9 to 13 inches; very dark grayish brown (10YR 3/2)
and dark brown (10YR 3/3) silt loam, brown (10YR
5/3) dry, moderate medium subangular blocky struc-
ture parting to moderate very fine subangular blocky;
friable; neutral; gradual smooth boundary.

B2—13 to 20 inches; brown (10YR4/3) silt loam; dark
brown (10YR 3/3) coatings on peds; moderate fine
subangular blocky structure; friable; mildly alkaline;
gradual smooth boundary.

B3—20 to 23 inches; brown (10YR 5/3) and yellowish
brown (10YR 5/4) silt loam; weak moderate suban-
gular blocky structure; friable; mildly alkaline; gradual
smooth boundary.

C1—23 to 31 inches; light yellowish brown (10YR 6/4)
light silt loam; few fine distinct light brownish gray
(2.5Y 6/2) and yellowish brown (10YR 5/8) mottles;
massive; friable; common roots; calcareous; diffuse
boundary.

C2—31 to 60 inches; mottled light yellowish brown
(10YR 6/4) and grayish brown (2.5Y 5/2) light silt
loam; massive; friable; common pores; calcareous.
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The solum ranges from 18 to 35 inches in thickness.

The A1 horizon ranges from very dark brown (10YR
2/2) to dark brown (10YR 3/3). It is 7 to 15 inches thick
and is neutral to mildly alkaline.

The B2 horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. Texture is medium to heavy silt loam.
The B2 horizon is 5 to 10 inches thick and is neutral to
mildly alkaline in reaction.

The C horizon is yellowish brown (10YR 5/6) to light
yellowish brown (10YR 6/4). Texture is silt or silt loam.

Tama series

The Tama series consists of well drained, moderately
permeable soils. These soils are on narrow ridgetops
and convex side slopes. Tama soils are formed in mod-
erately fine textured or medium textured loess under
native prairie. Slope ranges from 2 to 14 percent.

Typical pedon of Tama silty clay loam, 2 to 5 percent
slopes, on an upland divide in a cultivated field, 400 feet
west and 600 feet south of the northeast corner of the
SE1/4SW1/4 sec. 16, T. 77 N, R. 18 W.:

Ap—O0 to 8 inches; very dark brown (10YR 2/2) light silty
clay loam, grayish brown (10YR 5/2) dry; weak fine
granular structure; friable; silghtly acid; clear smooth
boundary.

A12—8 to 13 inches; very dark grayish brown (10YR
3/2) silty clay loam, grayish brown (10YR 5/2) dry;
very dark brown (10YR 2/2) coatings on peds; mod-
erate fine granular structure; friable; slightly acid;
clear smooth boundary.

A3—13 to 17 inches; dark brown (10YR 3/3) silty clay
loam, pale brown (10YR 6/3) dry; faces of peds very
dark grayish brown (10YR 3/2); moderate very fine
subangular blocky structure; friable; medium acid;
gradual smooth boundary.

B1—17 to 21 inches; brown (10YR 4/3) silty clay loam;
faces of peds very dark grayish brown (10YR 3/2)
and some dark brown (10YR 3/3); moderate very
fine subangular blocky structure; friable; common
roots above a depth of 19 inches; medium acid;
gradual smooth boundary.

B21t—21 to 27 inches; dark yellowish brown (10YR 4/4)
silty clay loam; some faces of peds dark brown
(10YR 3/3); moderate medium subangular blocky
structure; friable; thin and thick discontinuous clay
films; slightly acid; gradual smooth boundary.

B22t—27 to 33 inches; dark yellowish brown (10YR 4/4)
or yellowish brown (10YR 5/4) silty clay loam; faces
of peds brown (10YR 4/3); moderate medium su-
bangular blocky structure; friable; thin patchy discon-
tinuous clay films; discontinuous gray silt coatings;
slightly acid; gradual smooth boundary.

B3—33 to 43 inches; dark yellowish brown (10YR 4/4)
silty clay loam; common fine distinct yellowish brown
(10YR 5/6) and light brownish gray (2.5Y 6/2) mot-
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tles; weak medium prismatic structure parting to
weak medium and coarse subangular blocky; friable;
discontinuous gray silt coatings; a few roots above a
depth of 40 inches; slightly acid; diffuse boundary.

C—43 to 72 inches; yellowish brown (10YR 5/4) light silty
clay loam; common medium distinct yellowish brown
(10YR 5/6) and light brownish gray (2.5Y 6/2) mot-
tles; massive; some vertical cleavage; friable;
common, tubular pores; a few dark oxides; slightly
acid.

The solum ranges from 36 to 60 inches in thickness.

The A1 horizon is black (10YR 2/1) or very dark gray-
ish brown (10YR 3/2) light silty clay loam or silt loam.
The A1 horizon is 10 to 20 inches thick and ranges from
strongly acid to slightly acid.

The B2t horizon is brown (10YR 4/3) or dark yellowish
brown (10YR 4/4) light or medium silty clay loam. The
B2t horizon is 8 to 20 inches thick and ranges from
strongly acid to slightly acid.

The C horizon ranges from dark brown (10YR 4/3) to
yellowish brown (10YR 5/6). It is medium acid or slightly
acid.

Tuskeego series

The Tuskeego series consists of poorly drained, very
siowly permeable soils. These soils are on nearly level,
slightly concave first or second bottoms. Tuskeego soils
formed in moderately fine textured alluvium under mixed
prairie grasses and trees. Slope ranges from 0 to 2
percent.

Typical pedon of Tuskeego silt loam, 0 to 2 percent
slopes, on cultivated bottom land, 345 feet west and
1,040 feet north of the southeast corner of sec. 1, T. 77
N., R. 19 W.

Ap—0 to 7 inches; very dark gray (10YR 3/1) and very
dark grayish brown (10YR 3/2) heavy silt loam, dark
gray (10YR 4/1) dry; faces of peds black (10YR
2/1); cloddy parting to weak fine granular structure;
friable; medium acid; gradual smooth boundary.

A12—7 to 9 inches; very dark gray (10YR 3/1) and very
dark grayish brown (10YR 3/2) heavy silt loam;
faces of peds black (10YR 2/1); weak thick platy
structure parting to weak very fine granular; friable;
medium acid; clear smooth boundary.

A21—9 to 15 inches; light brownish gray (10YR 6/2) and
.pale brown (10YR 6/3) silt loam; faces of peds dark
gray (10YR 4/1) or dark grayish brown (10YR 4/2);
moderate medium platy structure; friable; medium
acid; clear smooth boundary.

A22—15 to 20 inches; light brownish gray (10YR 6/2)
silt loam; faces of peds gray (10YR 5/1) or grayish
brown (10YR 5/2); moderate medium platy struc-
ture; friable; few roots above a depth of 18 inches;
slightly acid; clear smooth boundary.
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B1g—20 to 24 inches; grayish brown (10YR 5/2) and
grayish brown (2.5Y 5/2) light silty clay loam;
common fine faint dark brown (7.5YR 3/2 and 4/4)
mottles; faces of peds very dark gray (10YR 3/1);
moderate medium subangular blocky structure; fri-
able; slightly acid; clear smooth boundary.

B21tg—24 to 32 inches; dark gray (10YR 4/1) and gray-
ish brown (10YR 5/2) silty clay loam; few common
distinct strong brown (7.5YR 5/6) mottles; faces of
peds very dark gray (10YR 3/1); weak medium pris-
matic structure parting to moderate medium suban-
gular blocky; firm; patchy thin clay films; slightly acid;
gradual smooth boundary.

B22tg—32 to 40 inches; dark gray (10YR 4/1) heavy
silty clay loam; common medium distinct strong
brown (7.5YR 5/6) and yellowish brown (10YR 5/6)
mottles; faces of peds very dark gray (10YR 3/1);
weak medium prismatic structure; firm; patchy thin
clay films; neutral; gradual smooth boundary.

B3g—40 to 48 inches; gray (10YR 5/1) heavy silty clay
loam; common medium distinct strong brown (7.5YR
5/6) and yellowish brown (10YR 5/6) mottles; faces
of peds very dark gray (10YR 3/1); weak coarse
subangular blocky structure; firm; few soft black con-
cretions; neutral; gradual smooth boundary.

Cg—48 to 60 inches; light brownish gray (2.5Y 6/2) silty
clay loam; common medium distinct strong brown
(7.5YR 5/8) and yellowish brown (10YR 5/8) mot-
tles; massive; firm; neutral.

The solum ranges from 48 to 72 inches in thickness.
The A1 horizon is very dark gray (10YR 3/1) or very
dark grayish brown (10YR 3/2) heavy silt loam or light
silty clay loam. The A1 horizon is 7 to 9 inches thick.
. The A2 horizon ranges from dark gray (10YR 4/1) to
light brownish gray (10YR 6/2). It is 6 to 14 inches thick
and ranges from very strongly acid to slightly acid.

The B22tg horizon ranges from dark gray (10YR 4/1)
to grayish brown (10YR 5/2). Texture ranges from heavy
silty clay loam to medium silty clay. The B22tg horizon is
5 to 20 inches thick and ranges from strongly acid to
neutral.

Vesser series

The Vesser series consists of somewhat poorly
drained and poorly drained, moderately permeable soils.
These soils are on low second bottoms along major
streams and on narrow benches and gentle foot slopes
along tributaries of major streams. Vesser soils formed in
moderately fine textured alluvium under mixed prairie
grasses and trees tolerant of wetness. Slope ranges
from O to 5 percent.

Typical pedon of Vesser silt loam, 0 to 2 percent, on a
low bench in a cultivated field, 660 feet east and 600
feet south of the northwest corner of the NE1/4NW1/4
sec. 27, T.77 N, R. 20 W.:
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Ap—0 to 7 inches; very dark gray (10YR 3/1) and very
dark grayish brown (10YR 3/2) light silt loam, dark
grayish brown (10YR 4/2) and grayish brown (10YR
5/2) dry; weak fine and very fine subangular blocky
structure; friable; neutral; clear smooth boundary.

A12—7 to 15 inches; very dark grayish brown (10YR 3/2)
light silt loam, grayish brown (10YR 5/2) dry; faces
of peds very dark gray (10YR 3/1); weak very thick
platy structure parting to weak fine subangular
blocky; friable; neutral; gradual smooth boundary.

A21—15 to 20 inches; dark gray (10YR 4/1) light silt
loam, light brownish gray (10YR 6/2) dry; faces of
peds very dark gray (10YR 3/1); weak thick platy
structure parting to moderate very fine subangular
blocky; friable; common roots above a depth of 18
inches; slightly acid; gradual smooth boundary.

A22—20 to 27 inches; dark grayish brown (10YR 4/2)
and grayish brown (10YR 5/2) light silt loam; weak
thick platy structure parting to moderate fine and
very fine subangular blocky structure; friable;
medium acid; gradual smooth boundary.

A23—27 to 34 inches; grayish brown (10YR 5/2) silt
loam; weak fine and very fine subangular blocky
structure; friable; strongly acid; gradual smooth
boundary.

B21tg—34 to 42 inches; dark grayish brown (10YR 4/2)
light silty clay loam; faces of peds very dark grayish
brown (10YR 3/2) and dark grayish brown (10YR
4/2); weak medium prismatic structure parting to
moderate medium subangular blocky; firm; few roots
above a depth of 40 inches; thin discontinuous clay
films; strongly acid; clear smooth boundary.

B22tg—42 to 54 inches; dark grayish brown (10YR 4/2)
and some very dark grayish brown (10YR 3/2) silty
clay loam; faces of peds very dark gray (10YR 3/1);
weak medium prismatic structure parting to moder-
ate medium subangular blocky; firm; thin discontinu-
ous clay films; medium acid; gradual smooth bound-
ary.

B23tg—54 to 60 inches; dark grayish brown (10YR 4/2)
light silty clay loam; faces of peds very dark gray
(10YR 3/1); weak medium prismatic structure part-
ing to moderate medium subangular blocky; firm;
few fine tubular pores; thin discontinuous clay films;
medium acid; gradual smooth boundary.

B3tg—60 to 70 inches; dark gray (10YR 4/1) light silty
clay loam; common fine distinct dark grayish brown
(2.5Y 4/2) and olive brown (2.5Y 4/4); mottles:
faces of peds very dark grayish brown (2.5Y 3/2);
weak medium prismatic structure; firm; thin discon-
tinuous clay films; medium acid.

The solum is more than 60 inches thick in many
places.

The A1 horizon ranges from black (10YR 2/1) to very
dark grayish brown (10YR 3/2). Texture is silt loam or
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light silty clay loam. The A1 horizon is 12 to 20 inches
thick and is slightly acid or neutral.

The A2 horizon ranges from dark gray (10YR 4/1) to
grayish brown (10YR 5/2). Texture ranges from light to
heavy silt loam. The A2 horizon is 12 to 20 inches thick
and ranges from strongly acid to slightly acid.

The B2t horizon is dark gray (10YR 4/1) or dark gray-
ish brown (10YR 4/2). Texture ranges from light to
heavy silty clay loam. The B2t horizon is 15 to 26 inches
thick and is strongly acid or medium acid.

Wabash series

The Wabash series consists of very poorly drained,
very slowly permeable soils. These soils are on wide
bottom lands. Wabash soils formed in fine textured allu-
vium under prairie grasses tolerant of excessive wet-
ness. Slope ranges from 0 to 2 percent.

Typical pedon of Wabash silty clay loam, 0 to 2 per-
cent slopes, on bottom land in meadow, 66 feet east
and 210 feet north of the southwest corner of the
NE1/4NE1/4 sec. 16, T. 74 N, R. 18 W.

Ap—O0 to 6 inches; black (10YR 2/1) light silty clay loam,
very dark gray (10YR 3/1) dry; weak fine subangular
blocky structure; friable; neutral; clear smooth
boundary.

A12—6 to 19 inches; black (N 2/0) heavy silty clay, very
dark gray (10YR 3/1) dry; moderate medium granu-
lar structure; firm; neutral; diffuse boundary.

A3—19 to 24 inches; black (N 2/0) heavy silty clay;
strong very fine subangular blocky structure; very
firm; neutral; diffuse boundary.

B1g—24 to 38 inches; very dark gray (N 3/0) heavy silty
clay, weak medium subangular blocky structure part-
ing to moderate very fine subangular blocky; ex-
tremely firm; few roots above a depth of 30 inches:
neutral; diffuse boundary.

B2g—38 to 50 inches; very dark gray (10YR 3/1) heavy
silty clay; few fine faint olive (5Y 5/3) mottles; weak
medium subangular blocky structure parting to mod-
erate very fine subangular blocky; extremely firm;
neutral; diffuse boundary.

Cg—50 to 60 inches; dark gray (10YR 4/1) heavy silty
clay, common fine distinct yellowish brown (10YR
5/6) mottles; massive; very firm; neutral.

The solum ranges from 40 to 60 inches in thickness.

The A1 horizon has hue of 10YR to 5Y or neutral,
value of 2 or 3, and chroma of 2 or less. Texture ranges
from silty clay loam to silty clay. The A1 horizon ranges
from medium acid to neutral.

The B1g horizon has hue of 10YR to 5Y or is neutral
and has value of 2 or 3 and chroma of 2 or less. The
B1g horizon is 12 to 19 inches thick and is neutral or
slightly acid.
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The B2g horizon has hue of 10YR to 5Y or neutral and
value of 3 to 5; it has mottles 10YR or yellower in hue
and higher in chroma. The B2g horizon is 8 to 14 inches
thick and is slightly acid or neutral.

Weller series

The Weller series consists of moderately well drained,
slowly permeable soils. These soils are on ridgetops and
convex side slopes in highly dissected areas. Weller
soils formed in loess under forest. Slope ranges from 2
to 9 percent.

Typical pedon of Weller silt loam, 2 to 5 percent
slopes, on a narrow upland divide in a cultivated field,
230 feet north and 120 feet east of the southwest corner
of the NW1/4SW1/4 sec. 33, T. 74 N., R. 18 W.:

Ap—0 to 8 inches; grayish brown (10YR 5/2) silt loam,
light gray (10YR 7/2) dry; cloddy parting to weak
thick platy 'structure; friable; neutral; abrupt smooth
boundary.

A2—8 to 10 inches; grayish brown (10YR 5/2) and pale
brown (10YR 6/3) silt loam, light gray (10YR 7/2)
dry; weak thick platy structure parting to moderate
very fine subangular blocky; friable; medium acid;
clear smooth boundary.

B1t—10 to 15 inches; brown (10YR 5/3) heavy silty clay
loam, light brownish gray (10YR 6/2) dry; few fine
distinct brown (7.5YR 4/4) mottles; faces of peds
dark grayish brown (10YR 4/2); moderate fine su-
bangular blocky and angular blocky structure; firm;
thin continuous clay films; strongly acid; gradual
smooth boundary.

B21t—15 to 26 inches; mottled grayish brown (10YR
5/2) and strong brown (7.5YR 5/6) silty clay; faces
of peds dark grayish brown (10YR 4/2); moderate
medium subangular blocky and angular blocky struc-
ture; firm; thin continuous clay films; strongly acid;
diffuse boundary.

B22t—26 to 36 inches; grayish brown (2.5Y 5/2) heavy
silty clay loam; common medium distinct strong
brown (7.5YR 5/6) mottles; faces of peds dark gray-
ish brown (10YR 4/2); moderate medium subangular
blocky and angular blocky structure; firm; thin con-
tinuous clay films; common soft black oxides;
strongly acid; diffuse boundary.

B31t—36 to 46 inches; light brownish gray (2.5Y 6/2)
heavy silty clay loam; common medium distinct
strong brown (7.5YR 5/6) mottles; faces of peds
dark grayish brown (10YR 4/2); weak medium su-
bangular blocky structure; firm; common roots above
a depth of 42 inches; thin discontinuous clay films;
few soft black oxides; strongly acid; diffuse bound-
ary.

B32t—46 to 55 inches; light olive gray (5Y 6/2) silty clay
loam; common medium distinct yellowish brown
(10YR 5/6) mottles; faces of peds dark grayish
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brown (10YR 4/2); weak coarse subangular blocky
structure; firm; thin discontinuous clay films; few soft
black oxides; strongly acid; diffuse boundary.

C—55 to 60 inches; light olive gray (5Y 6/2) silty clay
loam; common medium distinct yellowish brown
(10YR 5/6) mottles; massive; medium acid.

The Ap horizon is dark grayish brown (10YR 4/2) or
grayish brown (10YR 5/2) medium or heavy silt loam.
The Ap horizon is 4 to 8 inches thick and ranges from
strongly acid to neutral.

The A2 horizon ranges from grayish brown (10YR 4/2)
to pale brown (10YR 6/3). Texture is light or medium silt
loam. Where present, the A2 horizon is as much as 12
inches thick and ranges from very strongly acid to
medium acid.

The B2t horizon is heavy silty clay loam to medium
clay. The B2t horizon is 10 to 21 inches thick and is very
strongly acid or strongly acid.

The B3t horizon ranges from light olive gray (5Y 6/2)
to grayish brown (2.5Y 5/2) with yellowish brown and
strong brown mottles.

Winterset series

The Winterset series consists of poorly drained, mod-
erately slowly permeable soils. These soils are on broad
uplands. Winterset soils formed in loess under prairie
grasses tolerant of wetness. Slope ranges from 0 to 2
percent.

Typical pedon of Winterset silty clay loam, 0 to 2
percent slopes, on a broad upland divide in a cultivated
field, 45 feet west and 491 feet north of the southeast
corner of the SW1/4SE1/4 sec. 22, T. 76 N, R. 21 W.:

Ap—O to 9 inches; black (N 2/0) light silty clay loam,
gray (10YR 5/1) dry; weak fine granular structure;
friable; neutral; clear smooth boundary.

A12—9 to 16 inches; black (10YR 2/1) and very dark
gray (10YR 3/1) silty clay loam, gray (10YR 5/1)
dry; black (N 2/0) coatings on peds; moderate
medium granular structure; friable; slightly acid; grad-
ual smooth boundary.

B1g—16 to 20 inches; very dark gray (10YR 3/1) heavy
silty clay loam, light gray (10YR 6/1) dry; common
fine faint light grayish brown (7.5YR 4/2) mottles;
faces of peds black (10YR 2/1); moderate very fine
subangular blocky structure; firm; slightly acid; clear
smooth boundary.

B21tg—20 to 26 inches; dark gray (S5YR 4/1) light silty
clay; common medium distinct yellowish brown
(10YR 5/6) mottles; faces of peds black (10YR 2/1)
and dark gray (10YR 3/1); moderate fine subangular
blocky structure; firm; thin continuous clay films;
medium acid; clear smooth boundary.

B22tg—26 to 31 inches; olive gray (5Y 5/2) light silty
clay; common medium prominent reddish yellow
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(7.5YR 6/8) motties; faces of peds very dark gray
(10YR 3/1); weak medium prismatic structure part-
ing to moderate medium subangular blocky; firm;
thick continuous clay films; slightly acid; gradual
boundary.

B23g—31 to 39 inches; olive gray (5Y 5/2) heavy silty
clay loam; common medium prominent reddish
yellow (7.5YR 6/8) and yellowish brown (10YR 5/8)
mottles; weak medium prismatic structure parting to
moderate medium subangular blocky; firm; medium
acid; diffuse boundary.

B3g—39 to 48 inches; olive gray (5Y 5/2) silty clay loam;
common medium prominent strong brown (7.5YR
5/8) motties; faces of peds gray (10YR 5/1); weak
medium prismatic structure parting to weak coarse
subangular blocky; friable; medium acid; diffuse
boundary.

C1g—48 to 63 inches; light olive gray (5Y 6/2) silty clay
loam; few medium prominent strong brown (7.5YR
5/8) mottles; massive; friable; few roots above a
depth of 55 inches; black (10YR 2/1) coatings on
root channels; slightly acid; diffuse boundary.

C2g—63 to 87 inches; light olive gray (5Y 6/2) silty clay
loam; many coarse distinct reddish yellow (5Y 6/8)
mottles; massive; friable; few very dark gray (10YR
3/1) organic stains on root channels; few tubular
pores; neutral.

The solum ranges from 48 to 72 inches in thickness.

The Ap horizon is black (10YR 2/1 or N 2/0). Texture
ranges from heavy silt loam to medium silty clay loam.
The Ap horizon is 6 to 9 inches thick and is slightly acid
or neutral.

The A12 horizon is black (10YR 2/1) or very dark gray
(10YR 3/1). Texture is light or medium silty clay loam.
The A12 horizon is 7 to 12 inches thick and is medium
acid or slightly acid.

The B22tg horizon ranges from dark grayish brown
(10YR 4/2) to olive gray (5Y 5/2). Texture is heavy silty
clay loam or light silty clay. The B22tg horizon is 5 to 9
inches thick and is medium acid or slightly acid.

The C horizon ranges from gray (5Y 5/1) to light olive
gray (5Y 6/2). Texture ranges from medium silty clay
loam to heavy silt loam at a depth of about 80 inches.

Zook series

The Zook series consists of poorly drained, slowly
permeable soils. These soils are on low, flat flood plains
that in many places are some distance from the main
stream channel, often adjacent to the valley side. Zook
soils also are in some drainageways. Zook soils formed
in fine textured alluvium under grass and sedges tolerant
of excessive wetness. Slope ranges from 0 to 2 percent.

Typical pedon of Zook silty clay loam, 0 to 2 percent
slopes, on bottom land in a cultivated field, 100 feet
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west and 300 feet north of the southeast corner of the
NE1/4NE1/4 sec. 10, T. 77 N,, R. 19 W.:

Ap—0 to 7 inches; black (N 2/0) silty clay loam; weak
fine granular structure; friable; neutral; gradual clear
boundary.

A12—7 to 16 inches; black (N 2/0) silty clay loam; weak
fine granular structure; friable; neutral; gradual clear
boundary.

A13—16 to 22 inches; black (10YR 2/1) heavy silty clay
loam; faces of peds black (N 2/0); moderate
medium subangular blocky structure; firm; neutral;
gradual smooth boundary.

A3—22 to 39 inches; very dark gray (10YR 3/1) heavy
silty clay loam; few fine distinct brown (7.5YR 4/4)
mottles; moderate medium subangular blocky struc-
ture; firm; neutral; diffuse boundary.

Bg—39 to 53 inches; dark gray (10YR 4/1) heavy silty
clay loam; common medium distinct light olive brown
(2.5Y 5/6) and few fine distinct strong brown (7.5YR
5/8) mottles; moderate fine and medium subangular
blocky structure; firm; neutral; gradual smooth
boundary.

Cg—53 to 63 inches; gray (5Y 5/1) and light gray (5Y
6/1) heavy silty clay loam; few coarse distinct dark
gray (5Y 4/1) and common fine distinct strong
brown (7.5YR 5/8) mottles; massive; firm; neutral.

The solum ranges from 36 to 64 inches in thickness.

The A horizon is medium or heavy silty clay loam. The
A horizon is 26 to 40 inches thick and ranges from
medium acid to mildly alkaline.

The Bg horizon ranges from dark gray (10YR 4/1) to
gray (5Y 5/1). Texture is heavy siity clay loam or silty
clay. The Bg horizon is 10 to 20 inches thick and ranges
from medium acid to mildly alkaline.

The Cg horizon ranges from very dark gray (10YR 3/1)
to light gray (5Y 6/1). Texture is heavy silty clay loam or
light silty clay. The Cg horizon ranges from medium acid
to mildly alkaline.

Classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (74). Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. Clas-
sification is based on soil properties observed in the field
or inferred from those observations or from laboratory
measurements. In table 17, the soils of the survey area
are classified according to the system. The categories
are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The differ-
ences among orders reflect the dominant soil-forming
processes and the degree of 'soil formation. Each order
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is identified by a word ending in so/. An example is
Mollisol.

SUBORDER. Each order is divided into suborders pri-
marily on the basis of properties that influence soil gen-
esis and are important to plant growth or properties that
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Udoll (Ud, meaning humid, plus o/,
from Mollisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of development of pedogenic hori-
zons; soil moisture and temperature regimes; and base
status. Each great group is identified by the name of a
suborder and by a prefix that indicates a property of the
soil. An example is Argiudoll (Argi meaning clayey hori-
zons, plus udoll, the suborder of the Mollisols that have
an udic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are transi-
tions to other orders, suborders, or great groups. Extra-
grades have some properties that are not representative
of the great group but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that
typifies the great group. An example is Typic Argiudoll.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the prop-
erties are those of horizons below plow depth where
there is much biological activity. Among the properties
and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, siope, and per-
manent cracks. A family name consists of the name of a
subgroup preceded by terms that indicate soil properties.
An example is fine-silty, mixed, mesic Typic Argiudolls.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series.

Factors of soil formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by geologic agen-
cies. The characteristics of the soil at any given point are
determined by (1) the physical and mineralogical compo-
sition of the parent material, (2) the climate under which
the soil material has accumulated and existed since ac-
cumulation, (3) the plant and animal life on and in the
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soil, (4) the relief, or lay of the land, and (5) the length of
time the forces of soil formation have acted on the soil
material (5).

Climate and plant and animal life, chiefly plants, are
the active factors of soil formation. They act on the
parent material that has accumulated through the weath-
ering of rocks and slowly change it to a natural body that
has genetically related horizons. The effects of climate
and plant and animal life are conditioned by relief. The
parent material also affects the kind of soil profile that
forms and, in extreme cases, determines it almost entire-
ly. Finally, time is needed for changing the parent materi-
al into a soil profile. It may be much or little, but some
time is always required for differentiation of soil horizons.
Usually, a long time is required for the development of
distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four. Many of the
processes of soil development are unknown.

Parent material

The soils in Marion County formed in shale (residual
material), glacial till (ice-laid material), loess (windblown
material), and alluvium (water-laid material). Small areas
of eolian sands are along the major streams.

Shale.—Before the glaciers covered lowa, shale, lime-
stone, and sandstone were exposed on the land surface.
Most of these materials were later covered by glacial till.
In some areas geologic erosion has removed the till and
reexposed the weathered rock. Shale occurs on the
lower parts of side slopes mostly south and west of a
line from the northwest corner to the southeast corner of
the county. The shale bedrock consists of the Cherokee
and Marmaton Groups of the Des Moines Series, which
is of Pennsylvanian age (4).

Soils that formed in shale normally show only minimal
profile development. The B horizon is only weakly ex-
pressed or is absent. These soils are normally quite acid
and have low fertility. The Bauer and Gosport soils are
the only soils in the county that formed in shale.

Glacial till.—Two glaciers, the Nebraskan and the
Kansan, left deposits in Marion County. The Kansan drift
is identifiable throughout the county and is on side
slopes that form an extensive part of the landscape.
Nebraskan drift is not readily identifiable on the surface
in Marion County.

Soils formed on the Kansan till plain during the Yar-
mouth and Sangamon interglacial periods. On nearly
level interstream divides, the soils were strongly weath-
ered and had a gray plastic subsoil. These soils were
later covered with loess. In places the gray plastic sub-
soil, called gumbotil (6), has been reexposed by erosion.
It is several feet thick and very slowly permeable. Clar-
inda soils formed in this gumbotil and are extensive
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throughout the county. Because the gumbotil in the
Lamoni soils has been partly eroded away, the clay ma-
terial is not so thick as that in the Clarinda soils.

During the late Sangamon interglacial period, geologi-
cal erosion cut through the Yarmouth-Sangamon paleo-
sol and into the Kansan till (7). At the level to which this
erosion cut, there generally is a stone line or till that is
overlain by pedisediment (8, 77). A soil formed in the
Kansan till and was later covered with loess. Geologic
erosion has removed the loess from many side slopes
and exposed the paleosol. Adair soils fromed in this
reexposed paleolol.

Caleb and Mystic soils formed in pre-Sangamon sedi-
ments that filled valleys. These sediments are of glacial
origin and vary in texture. They are on low, stepped
interfluves several feet above the present valley floor (8).
They owe their landscape partly to the valley fill, but their
surface merges with the surface of present eroded up-
lands. Caleb and Mystic soils are above the flood plain
but lower than the Gara, Lindley, and Shelby soils, which
formed in Kansan till on dissected slopes of late Wiscon-
sin age.

Loess.—Loess of Wisconsin age covered most of
Marion County and is an extensive parent material (9,
10). 1t consists of particles of silt and clay deposited by
wind. Variations in soils are related to the distance of the
soils from the loess source. The source of loess in
Marion County is probably the Missouri River bottomland
in western lowa (3). Some soils along the major streams
in Marion County contain less clay and probably include
loess from local sources. On stable upland divides the
loess is 12 to 14 feet thick.

Alluvium.—In Marion County there are three levels of
alluvial benches. The highest level is 20 to 45 feet above
the flood plain. Along the Des Moines and South Skunk
Rivers these high alluvial benches are capped with loess
more than 15 feet thick. The high, level benches along
White Breast, English, and Cedar Creeks have a maxi-
mum of 10 to 12 feet of loess. This loess generally
covers a soil that formed in old alluvium that is high is
material derived from shale. Along these creeks, bench-
es only 10 to 20 feet above the flood plain have 6 to 10
feet of loess over stratified silty clay loam, silt, and sand.
At this level there is little or no evidence of a buried soil.
Benches less than 10 feet above the flood plain along
these creeks have soils that formed in alluvium and little
or no loess.

Soils of the bottom lands formed almost entirely in
alluvium. Because water sorts the sediments by particle
size, the coarser textured soils are near the stream
channel and the clayey soils are away from the stream
channel towards the base of the uplands. Nodaway and
Ackmore soils are silty and are near stream channels,
Zook and Wabash soils are clayey and are away from
the stream channel nearer the uplands.

Sediment at the foot of the slope from which it has
eroded is called local alluvium or colluvium.



MARION COUNTY, IOWA

Climate

Climate is an important factor in the formation of soils.
The soils of Marion County differ considerably from soils
that formed in the dry climate of the Great Plains States
or in the humid climate of the southeastern states.

The influence of the general climate in a region is
modified by local conditions. For example, soils on
south-facing slopes formed under a warmer and drier
microclimate than soils that face north. The low-lying,
poorly drained. soils on bottom lands formed under a
wetter and colder microclimate than soils in surrounding
areas. These local differences influence the characteris-
tics of the soil and account for some of the differences
among soils in the same general climatic region.

Living organisms

Plants have been an important influence on the devel-
opment of the soils of Marion County. Animals have
influenced the soil to a lesser extent. Trees covered the
more dissected areas along major streams, and prairie
grasses dominated the gently rolling uplands. The type
of vegetation has been both grass and trees during soil
formation in areas of Gara, Ladoga, and Pershing soils.

Most soils that formed under trees are lighter colored,
are more acid, and have a thinner surface layer than
soils that formed under grasses. Soils that formed under
a shifting vegetation are intermediate between soils that
formed under grasses and soils that formed under trees.

Relief

Relief indirectly influences soil development through its
effect on drainage. In Marion County soils range from
level to very steep.

On bottom lands soils are flooded and water ponds in
depressional areas. These soils have a permanent or
fluctuating high water table. Nearly level soils also occur
on broad upland divides. These soils have a high water
table and pond water in depressions. The steepest soils
in the county are along the south and east sides of
major streams and their tributaries. The intricate pattern
of upland drainageways indicates that in nearly all of the
county the landscape has been modified by geological
processes.

Generally, soils that formed where the water table is
high have a subsoil that is dominantly grayish. Examples
are Clearfield, Haig, Wabash, Winterset, and Zook soils.
Macksburg and Grundy soils formed where the water
table fluctuates, and they have a grayish brown subsoil.
Sharpsburg and Shelby soils developed where the water
table is below the subsoil, and they have a yellowish
brown subsoil. Soils that are poorly drained normally
have more organic matter in the surface layer than well
drained soils if all other conditions are similar.
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In similar soils that have a wide range in slope, the
depth to carbonates is least where slopes are steepest,
are convex, or are most unstable.

Time

The length of time a soil develops affects the kind of
soil that forms. An older or more strongly developed soil
shows well-defined genetic horizons. A less well devel-
oped soil shows no horizons or only weakly defined
ones. Most soils on flood plains are not well developed
because they have not been in place long enough for
distinct horizons to form (72).

Material is generally removed from the steeper soils
before there has been time for a thick profile with strong
horizons to develop. Even if the material has been in
place for a long time, the soil may still be immature
because much of the water runs off rather than through
the soil. Shelby, Gara, and Lindley soils developed on
recently dissected slopes of late Wisconsin age (7).
These soils therefore are no older than 11,000 to 14,000
years and probably are much younger.

Adair, Armstrong, Clarinda, Lamoni, and Mystic soils
are among the oldest soils in the county (9). Clarinda
and Lamoni soils developed in Kansan glacial till during
the Yarmouth-Sangamon period. Adair, Armstrong, and
Mystic soils formed in material deposited during the late
Sangamon interglacial period. This material is much
older than the loessal parent material of the Grundy,
Haig, Macksburg, and Sharpsburg soils, which are no
older than 14,000 to 16,000 years and may be consider-
ably younger.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely diffi-
cult.

Available water capacity (avallable moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
VBIY JOW...ccoiiiriecrecreerinirnereennscensenniasssnsiessrssens Oto3
LOW..oiiiiiirenen vt et rees e csees s sacenssnsesnsnes 3to6
MOdErate........cvvvvirriercnneencsinnrees e esssssresnens 6to9
HIGN o 9to 12
Very high.......ccninncnnenccnnernne More than 12

Base saturation. The degree to which material having
cation exchange properties is saturated with ex-
changeable bases (Ca, Mg, Na, K), expressed as a
percentage of the total cation exchange capacity.

SOIL SURVEY

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface. :

Bench terrace. A raised, level or nearly level strip of
earth constructed on or nearly on a contour, sup-
ported by a barrier of rocks or similar material, and
designed to make the soil suitable for tillage and to
prevent accelerated erosion.

Bottom land. The normal flood plain of a stream, sub-
ject to flooding.

Broad-base terrace. A ridge-type terrace built to control
erosion by diverting runoff along the contour at a
nonscouring velocity. The terrace is 10 to 20 inches
high and 15 to 30 feet wide and has gently sloping
sides, a rounded crown, and a dish-shaped channel
along the upper side. it may be nearly level or have
a grade toward one or both ends.

Calcareous soll. A soil containing enough calcium car-
bonate (commonly combined with magnesium car-
bonate) to effervesce visibly when treated with cold,
dilute hydrochloric acid.

Cation. An ion carrying a positive charge of electricity.
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Cation-exchange capacity. The total amount of ex-
changeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is synony-
mous with base-exchange capacity, but is more pre-
cise in meaning.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil and
bring clods to the surface. A form of emergency
tillage to control soil blowing.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

Coarse fragments. Mineral or rock particles 2 millime-
ters to 25 centimeters (10 inches) in diameter.

Coarse textured soil. Sand or loamy sand.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
base of steep slopes.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures on a complex slope is difficult.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The composi-
tion of most concretions is unlike that of the sur-
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rounding soil. Calcium carbonate and iron oxide are
common compounds in concretions.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing
crops in strips that follow the contour. Strips of
grass or close-growing crops are alternated with
strips of clean-tilled crops or summer fallow.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Deferred grazing. Postponing grazing or arresting graz-
ing for a prescribed period.

Depth to rock. Bedrock is too near the surface for the
specified use.

Diversion (or diversion terrace). A ridge of earth, gen-
erally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the resuit of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
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water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.
Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eolian soll material. Earthy parent material accumulated
through wind action; commonly refers to sandy ma-
terial in dunes or to loess in blankets on the surface.

Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
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ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes the sur-
face.

Erosion pavement. A layer of gravel or stones that
remains on the surface after fine particles are re-
moved by sheet or rill erosion.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Fast intake (in tables). The rapid movement of water
into the soil.

Fertllity, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
tactors are favorable.

Field molsture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacity,
normal moisture capacity, or capillary capacity.

Fine textured soll. Sandy clay, silty clay, and clay.

First bottom. The normal flood plain of a stream, sub-
ject to frequent or occasional flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Glacial drift (geology). Pulverized and other rock materi-
al transported by glacial ice and then deposited.
Also the sorted and unsorted material deposited by
streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt, com-
monly stratified, deposited by glacial melt water.
Glacial till (geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders transport-

ed and deposited by glacial ice.

Gleyed soil. Soil that formed under poor drainage, re-
sulting in the reduction of iron and other elements in
the profile and in gray colors and mottles.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.
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Green manure (agronomy). A soil-improving crop grown
to be plowed under in an early stage of maturity or
soon after maturity.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Gumbotil. A dark, leached, nonlaminated, very sticky
clay that was formed by weathering of glacial till.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An ex-
planation of the subdivisions is given in the Soi
Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A horizon.—The mineral horizon at or near the sur-
face in which an accumulation of humified organic
matter is mixed with the mineral material. Also, a
plowed surface horizon, most of which was originally
part of a B horizon. ‘

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics such as (1)
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) prismatic or blocky struc-
ture; (3) redder or browner colors than those in the
A horizon; or (4) a combination of these. The com-
bined A and B horizons are generally called the
solum, or true soil. If a soil does not have a B
horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral Il precedes
the letter C.

A layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
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bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.

Infiltration. The downward entry of water into the imme-
diate surface of soil or other material, as contrasted
with percolation, which is movement of water
through soil layers or material.

Infiltration capacity. The maximum rate at which water
can infiltrate into a soil under a given set of condi-
tions.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually ex-
pressed in inches per hour. The rate can be limited
by the infiltration capacity of the soil or the rate at
which water is applied at the surface.

Irrigation. Application of water to soils to assist in pro-
duction of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed uni-
formly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled dis-
tribution.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.
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Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. The soil is not strong enough to support
loads.

Medium textured soll. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and low
in organic material. Its bulk density is more than that
of organic soil.

Minimum tillage. Only the tillage essential to crop pro-
duction and prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural
soil and support little or no vegetation.

Moderately coarse textured soil. Sandy loam and fine
sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay loam.

Morphology, soil. The physical makeup of the soil, in-
cluding the texture, structure, porosity, consistence,
color, and ,other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse, and con-
trast—/faint, distinct and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15
millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)

Nutrient, plant. Any element taken in by a plant essen-
tial to its growth. Plant nutrients are mainly nitrogen,
phosphorus, potassium, calcium, magnesium, sulfur,
iron, manganese, copper, boron, and zinc obtained
from the soil and carbon, hydrogen, and oxygen
obtained from the air and water.

Paleosol. A soil that formed during the geological past
and was buried and preserved by more recent sedi-
mentation. This kind of buried soil is often reex-
p_osed on the modern surface by subsequent ero-
sion.

Parent material. The unconsolidated organic and
mineral material in which soil forms.
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Ped. An individual natural soil aggregate, such as a gran-
ule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeability. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:

less than 0.06 inch

........... 0.06 to 0.20 inch

Moderately SIow.........cococvemcrnreccirinninenens 0.2 to 0.6 inch

Moderate...........occrerrceeiriunrererreres 0.6 inch to 2.0 inches

................ 2.0 to 6.0 inches

................. 6.0 to 20 inches

Very rapid...........cccececennnccsarennee more than 20 inches

pH value. A numerical designation of acidity and alkalin-
ity in soil. (See Reaction, soil.)

Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from semisolid to plastic.

Plowpan. A compacted layer formed in the soil directly
below the plowed layer.

Poorly graded. Refers to a coarse grained soil or soil
material consisting mainly of particles of nearly the
same size. Because there is little difference in size
of the particles, density can be increased only slight-
ly by compaction.

Poor outlets (in tables). Refers to areas where surface
or subsurface drainage outlets are difficult or expen-
sive to install.

Productivity (soil). The capability of a soil for producing
a specified plant or sequence of plants under specif-
ic management.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soll. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
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cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid.........cocevvverirerennninninnnerneens Below 4.5
Very strongly acid.......ccccvvenreevenineeenirerennens 4.51t0 5.0
Strongly acid.........ccoecirecrnrrescrninnine e 511t05.5
Medium acid..... e 5.6 10 6.0
Slightly 8CIH......cocreverireerrereerrerneee e 6.1 10 6.5
Neutral........ccorcierienininnresneerennns ...6.6t073
Mildly alkaline..........ccccccovvevriccrerennnee . 741078
Moderately alkaline.............c.oorenn... ...7.9 1084
Strongly alkaline........c..cccevermeeeeccrieriererensennn, 8.5109.0
Very strongly alkaline............c.ccccovcvrvnnnnns 9.1 and higher

Relief. The elevations or inequalities of a land surface,
considered collectively.

Residuum (residual soil material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulated as consolidated rock disintegrated in
place.

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rooting depth (in tables). Shallow root zone. The soil
is shallow over a layer that greatly restricts roots.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged into stream chan-
nels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of sedi-
mentary rock are conglomerate, formed from gravel;
sandstone, formed from sand; shale, formed from
clay; and limestone, formed from soft masses of
calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.
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Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Sinkhole. A depression in the landscape where lime-
stone has been dissolved.

Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slickensides. Polished and grooved surfaces produced
by one mass sliding past another. In soils, slicken-
sides may occur at the bases of slip surfaces on the
steeper slopes; on faces of blocks, prisms, and col-
umns; and in swelling clayey soils, where there is
marked change in moisture content.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Slow intake (in tables). The slow movement of water
into the soil.

Slow refill (in tables). The slow filling of ponds, resulting
from restricted permeability in the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 mm in
equivalent diameter and ranging between specified
size limits. The names and sizes of separates recog-
nized in the United States are as follows:

Millime-
ters

Very coarse sand............ooeerversrcensonnnns 2010 1.0
Coarse SaNd.........coceemureereererereeseesesesseseesns 10t0 05
Medium Sand.........coveuvueeereeeeeceerreecesens 0.5t0 0.25
FiNe SANM........cooveererrcrntcicereeee s e 0.25 to 0.10
Very fine sand.........covrvevereercriseesresnnnn, 0.10 to 0.05
Silteeeeererrerereerse s 0.05 to 0.002
Clay...iveriirieerirererenerne e nae Less than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A and B
horizons. Generally, the characteristics of the mate-
rial in these horizons are unlike those of the underly-
ing material. The living roots and plant and animal
activities are largely confined to the solum.

Stone line. A concentration of coarse fragments in a
soil. Generally it is indicative of an old weathered
surface. In a cross section, the line may be one
fragment or more thick. It generally overlies material
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that weathered in place and is overlain by recent
sediment of variable thickness.

Stripcropping. Growing crops in a systematic arrange-
ment of strips or bands which provide vegetative
barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates. The
principal forms of soil structure are—p/aty (laminat-
ed), prismatic (vertical axis of aggregates longer
than horizontal), columnar (prisms with rounded
tops), blocky (angular or subangular), and granular.
Structureless soils are either single grained (each
grain by itself, as in dune sand) or massive (the
particles adhering without any regular cleavage, as
in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
soil or partly worked into the soil. It protects the soil
from wind and water erosion after harvest, during
preparation of a seedbed for the next crop, and
during the early growing period of the new crop.

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Subsoiling. Tilling a soil below normal plow depth, ordi-
narily to shatter a hardpan or claypan.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series be-
cause they differ in ways too small to be of conse-
quence in interpreting their use and behavior.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it can soak into the soil or flow slowly to a
prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
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divided by specifying ‘“coarse,” “fine,” or ‘‘very
fine.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

Tiith, soll. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Toe slope. The outermost inclined surface at the base
of a hill; part of a foot slope.

Topsoll. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress road-
banks, lawns, and land affected by mining.

Unstable fill (in tables). Risk of caving or sloughing on
banks of fill material.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the low lands along streams.

Valley fill. In glaciated regions, material deposited in
stream valleys by glacial melt water. In nonglaciated
regions, alluvium deposited by heavily loaded
streams.

Variant, soil. A soil having properties sufficiently differ-
ent from those of other known soils to justify a new
series name, but occurring in such a limited geo-
graphic area that creation of a new series is not
justified.

Weathering. All physical and chemical changes pro-
duced in rocks or other deposits at or near the
earth's surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Well graded. Refers to soil material consisting of coarse
grained particles that are well distributed over a wide
range in size or diameter. Such soil normally can be
easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.

Wilting point (or permanent wilting point). The mois-
ture content of soil, on an ovendry basis, at which a
plant (specifically sunflower) wilts so much that it
does not recover when placed in a humid, dark
chamber.
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TABLE 1.--TEMPERATURE AND PRECIPITATION
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It can be calculated by adding the

2y growing degree day 1s a unit of heat svailable for plant growth.
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which

TRecorded in the period 1951-73 at Knoxville, Iowa.
growth is minimal for the principle crops in the area (50° F).
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

1
[)
' Temperature!
)
]
Probability ! 240 F I 280 F ] 320°F
| or lower | or lower | or lower
b T []
[) ] ]
Last freezing 1 ! ]
temperature | | |
in spring: { ! !
! i }
1 year in 10 H i 1
later than-- H April 22 | May 13 May 11
] ] ]
] ] ]
2 years in 10 i i ]
later than-- H April 17 | April 25 | May 6
] ] []
] ] ]
5 years in 10 ! ! !
later than-- ! April 7 | April 14 | April 25
[] [] 1
| | |
First freezing i ] ]
temperature i ' !
in fall: H ! i
i | |
1 year in 10 H 1 |
earlier than-- | October 20 | October 13 |September 28
(] [] ]
] ] ]
2 years in 10 i i ]
earlier than-- | October 23 | October 18 | October 3
) ] []
] ] ]
5 years in 10 ! 1 i
earlier than-- | October 31 | October 26 } October 13
) [ []
1 ] ]

TRecorded in the period 1951-73 at Knoxville, Iowa.

TABLE 3.--GROWING SEASON

Daily minimum temperature
during growing season

H
!
!
!
Probability | Higher i Higher i Higher

i than i than | than
i _[GHOF | 280 Ff | [320F
I~ Days i Days i Days
1 1 ]
i 1 )

9 years in 10 |} 189 } 174 i 148
! : i

8 years in 10 | 195 ! 181 ) 155
) (] ]
] [} ]

5 years in 10 | 207 | 194 | 170
! ] :

2 years in 10 | 218 i 206 | 184
| | ]

1 year in 10 | 224 | 213 ] 192
) ] []
] ] i

TRecorded in the period 1951-73 at Knoxville,

Iowa.
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

] I ]
Map | Soil name 1 Acres {Percent
symbol]} ] :

i 5 i

)

8B IJudson silty clay loam, 2 to 5 percent SlopeSee--=~cccccccccmconmacaccccemc o naa- | 620 | 0.2
8c {Judson silty clay loam, 5 to 9 percent slopeS~=-ec-ecemeccceccccecanmcccacanx | 580 | 0.2
11B |Colo-Ely silty clay loams, 2 to 5 percent slopes-==cccccc—vacecn- ceccccas 1 9,750 | 2.8
138 {Nodaway-Vesser silt loams, 2 to 5 percent slopeS---we-rmececcccccecccccccnnocanaaaan ! 7,970 | 2.3
24p2 {Shelby loam, 9 to 14 percent slopes, moderately eroded-eeesececmeccocccccnmcancaaaas | 4,250 ¢ 1.2
24E2 |Shelby loam, 14 to 18 percent slopes, moderately eroded-==ve-ccccceccmvocncncccaaan 1,925 | 0.5
43 |Bremer silty clay loam, 0 to 2 percent slopeS~e-==e-ecewemmcccccccccccnnmnnnocacnana 1,575 ) 0.4
51 {Vesser silt loam, 0 to 2 percent SlopeS--==-eceewcececccccccccccccnacccccnccmcccnean 1,309 | 0.4
53 |Riverwashesmeomccomaoccccccccmnnc e ceeeeeem SR 145 | .
54 tZook silty clay loam, 0 to 2 percent slopeSe-e~ce-emcccmcecccccmmuvanancan 6,150 | 1.7
54+ 1Zook silt loam, overwash, 0 to 2 percent SlopeSe==~~me=emecccccccmnmaaccmaccccaa- ] 3,300 | 0.9
63¢C {Chelsea loamy fine sand, 5 to 9 percent 5lopeS=e===cecccccccemcmccccccccncnnas ~——a] 659 | 0.2
63E2 |Chelsea loamy fine sand, 9 to 18 percent slopes, moderately eroded--e-ecccccces ————] 258 | 0.1
65D2 |{Lindley loam, 9 to 14 percent slopes, moderately erodede=ececccmmwccccaconccmccaaaaa 2,175 | 0.6
65E {Lindley loam, 14 to 18 percent sSlopeS--e~-~ecmccccccremrerocccscamecommmwaccncecoaoao 7,400 | 2.1
65E3 {Lindley clay loam, 14 to 18 percent slopes, severely erodedecccemecncccccccacax 342 | 0.1
65F iLindley loam, 18 to 25 percent SlopeS~e---eecceceoececccececcccncnrcacccocacccman 2,000 | 0.6
69C2 |Clearfield silty clay loam, 5 to 9 percent slopes, moderately eroded---eccccacmcaca~ 497 | 0.1
75 |{Givin silt loam, 0 to 2 percent slopesS-e-==cecmccccncmccccrnrrr e ccc e c e caa e 534 | . 0.2
76B {Ladoga silt loam, 2 to 5 percent slopeS--=c-ccccccrmmcccccnccccrcrcmcmcancccceocaa 9,840 | 2.8
76C2 |Ladoga silt loam, 5 to § percent slopes, moderately erodede~~-ewescocccccmcnecaana 19,498 | 5.5
76D2 |Ladoga silt loam, 9 to 14 percent slopes, moderately eroded--e-tewecemccaccamccaaa- 13,484 | 3.8
80B }Clinton silt loam, 2 to 5 percent SlopeS-e=-ccec-ccccmcccmcccncecnccccccrrmmasoaaan 3,550 | 1.0
80C2 |Clinton silt loam, 5 to 9 percent slopes, moderately eroded------ e 14,678 | 4.1
80Dp2 |Clinton silt loam, 9 to 14 percent slopes, moderately erodede~ee—~eeceemcaaca 17,281 | 4.9
88 {Nevin silty clay loam, 0 to 2 percent slopeS-e-eeere-ccmccceccccrnrcccacanccccccann-" 2,125 | 0.6
93D2 |Shelby-Adair complex, 9 to 14 percent slopes, moderately erodedmeeeeccccecauaacaoao 738 | 0.2
94p2 |Caleb-Mystic loams, 9 to 14 percent slopes, moderately eroded-~eeececccccncemaacacao 1,607 | 0.5
98 jHuntsville silt loam, 0 to 2 percent slopeSemeceecvwocccccccccrcenocaceonccccex el 1,421 | 0.4
119 {Muscatine silty clay loam, 0 to 2 percent slopeS---eeeceecmccccmccccccnn= cemccccnea~ ! LYE I 0.1
120B |Tama silty clay loam, 2 to 5 percent slopeS=-ecew-eeccccccccccccnroccnncecnccnnenanacs i 1,211 | 0.3
120C2 |Tama silty clay loam, 5 to 9 percent slopes, moderately eroded==e=ecceee=- ceccccccma= ! 1,278 | 0.4
120D2 |Tama silty clay loam, 9 to 14 percent slopes, moderately erodede=eccecccccmccaccacaa H 744 | 0.2
130 }Belinda silt loam, O to 2 percent SlopeS===cecccrremcacccccccrmmrcccacconcnea~~ el 209 | 0.1
131B  |{Pershing silt loam, 2 to 5 percent SlopeS~=-meccceccmeececccccercrecccamcccnmnnnean { 2,400 | 0.7
131C2 {Pershing silt loam, 5 to 9 percent slopes, moderately erodedeececcemccmccacccacaca. 1 10,218 | 2.9
132B  {Weller silt loam, 2 to 5 percent slopeS--==-=mcccccrcmmammccccccrcmccccccccccmcmnaaa { 335 | 0.1
132C2 |Weller silt loam, 5 to 9 percent slopes, moderately eroded-eeeceececcmmacaacccccaaaa | 3,125 | 0.9
133 1Colo silty clay loam, 0 to 2 percent slopeS—=-cececcmercaaaa ‘ 1,275 | 0.4
133B !Colo silty clay loam, 2 to 5 percent slopes-- 459 | 0.1
133+ |Colo silt loam, O to 2 percent slopeS~=eececcmemcccccmcccmrnececccncenreccscccceana" 2,900 | 0.8
162B |Downs silt loam, 2 to 5 percent slopeS~~eeccmcccccecccccccccnnrcrcrceccrerccmonnaaaao 564 | 0.2
162C2 |Downs silt loam, 5 to 9 percent slopes, moderately eroded-~eeememccccccmaccoccnnaas 2,975 | 0.8
162D2 |{Downs silt loam, 9 to 14 percent slopes, moderately eroded~-eeecrmecccceanccccocnna- 2,575 | 0.7
163B |Fayette silt loam, 2 to 5 percent SlopeS~=----cm-r-cccccccmeemcccccescccncccecancos 542 ) 0.2
163C2 |Fayette silt loam, 5 to 9 percent slopes, moderately erodedeeeececc~cceccccacccccnaaaa 1,195 | 0.3
163D2 |Fayette silt loam, 9 to 14 percent slopes, moderately eroded--- < 1,021 | 0.3
163E2 |Fayette silt loam, 14 to 18 percent slopes, moderately eroded-- 3,966 | 1.1
163F2 |Fayette silt loam, 18 to 25 percent slopes, moderately eroded--=eececececaccccccnaco 504 | 0.1
179D2 {Gara loam, 9 to 14 percent slopes, moderately eroded---eecccccmmeccacccccncncecnaas 8,250 | 2.3
179€E2 |Gara loam, 14 to 18 percent slopes, moderately erodede-eeeemeccccccccmcmcacaccncnaan 4,625 | 1.3
179F |Gara loam, 18 to 25 percent 35lopeS===wecccccmccccrccccccccccnmccccccccnrrccecccnca= 922 | 0.3
185D |Bauer silt loam, 9 to 14 percent slopeS~--=-mccocccscmcccceerrrccaccccrereccnccace= 540 | 0.2
185D2 |Bauer silt loam, 9 to 14 percent slopes, moderately eroded-- 1,675 | 0.5
185E2 |Bauer silt loam, 14 to 18 percent slopes, moderately eroded- 1,567 | 0.4
208 {Landes' loam, 0 to 2 percent SlopeS~=meecmmceeeemcecccmmmmcscocccomnocccsmacmomaaanan 613 | 0.2
212 |Kennebec silt loam, 0 to 2 percent slopesS-=-ceccommcrcecmmccacccc e ceaaee 1,016 | 0.3
220 |Nodaway silt loam, "0 to 2 percent slopeS==me=w-ecceccccmrranrancer et m e accce e 13,475 | 3.8
222C |(Clarinda silty clay loam, 5 to 9 percent slopes--w-ccceccccccmcccnrcmcccncccncnanan 244 | 0.1
222C2 (Clarinda silty clay loam, 5 to 9 percent slopes, moderately erodedeeeceecm~ceeccaacce | 685 | 0.2
230C |Clearfield-Arispe silty clay loams, 5 to 9 percent slopesSeseccececsccccccaccenacaaax : 662 | 0.2
230C2 {Clearfield-Arispe silty clay loams, 5 to 9 percent slopes, moderately eroded--=ee-- | 7,200 | 2.0
248 {Wabash silty clay loam, 0 to 2 percent sSlopeSeecccsccccccccnccercccccccncncccaccacax ) 282 | 0.1
273B  10lmitz loam, 2 to 5 percent slopeS=-=eeeecemccmcocnccmc e e e naae } 451 | 0.1
273C (Olmitz loam, 5 to 9 percent slopeSe—=emecccccmomcmccmme e e meccce e ce e ] 650 | 0.2
279 iTaintor silty clay loam, 0 to 2 percent 310pes =e-=w—ceemcmcmcceccccmccccccanne } 5,400 | 1.5
280 iMahaska silty clay loam, 1 to 3 percent slopeSeeeeemcccecocccccmmccccccmnonecacanas 1 5,025 | 1.4
281B |Otley silty clay loam, 2t05 percent slopeSwe~--=-cecerecnrecccmcamcnceencccennaee | 4,750 | 1.3
281C2 |Otley silty clay loam, 5 to 9 percent slopes, moderately eroded -------------------- ' 4,425 | 1.3
281D2 jOtley silty clay loam, 9 to 14 percent slopes, moderately eroded-~=-eeeecaccmccaacan | 1,375 | 0.4

See footnote at end of table.
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

! I T
Map | Soil name 1 Acres {Percent

symbol} | i

i | i

] ]
313D2 iGosport silt loam, 9 to 14 percent slopes, moderately eroded---e--eecmccccccccacaao ! 10,003 | 2.8
313E2 |Gosport silt loam, 14 to 18 percent slopes, moderately eroded--=----ceecccccaccaca- | 19,993 | 5.6
313F2 |Gosport silt loam, 18 to 25 percent slopes, moderately eroded---c-cecccccacmcececcaa= 1 7,650 | 2.2
315 iAlluvial land-Landes complex, 0 to 2 percent SlopeSe=-=--=-cccccmeccnccccccamamanan i 450 | 0.1
362 {Haig silt loam, O to 2 percent SlopeS---cmcecccccccccccncccccccccrcccanereeeceenean 1,727 | 0.5
364B |Grundy silty clay loam, 2 to 5 percent 3lopeSe==-—cecccecccccccccecccccmncercceeanaan 5,800 | 1.6
368 iMacksburg silty clay loam, O to 2 percent SlopeS-=====c-cccccccccceccmcccccccacaaa= 4,580 | 1.3
368B |Macksburg silty clay.loam, 2 to 5 percent SlopeSe--=-m-emccceecccccccmcccmccmcemoean 636 | 0.2
369 {Winterset silty clay loam, 0 to 2 percent SlopeS---=-=-ce—ceccccccccccmcamccceecaan 1,850 | 0.5
370B |Sharpsburg silty clay loam, 2 to 5 percent slopes 10,050 | 2.8
370C  |Sharpsburg silty clay loam, 5 to 9 percent slopes { 1,117 1 0.3
370C2 |Sharpsburg silty clay loam, 5 to 9 percent slopes, moderately eroded---=-ce-eeceeaaa= i 11,500 | 3.2
370D2 {Sharpsburg silty clay loam, 9 to 14 percent slopes, moderately erodede==eemememeee- i 3,975 | 1.1
373E  {Tallula-Downs silt loams, 12 to 20 percent SlopeSe~=emme-ccecmcoce~eecsceccccccacnen ! 251 | 0.1
428B 1Ely silty clay loam, 2 to 5 percent Sl0peS--eees=ccoccccccccccccacneiececsceccacamea= | 1,052 | 0.3
430 |Ackmore silt loam, O to 2 percent SlopeS---e-ccccscccmcccccccacmccccccmccmccncncann- | 3,125 | 0.9
453 {Tuskeego silt loam, 0 to 2 percent slopeS-~==eececccaccacccccmcccccaan 407 | 0.1
478G {Gosport-Rock outcrop complex, 25 to 60 percent slopes 2,000 | 0.6
485 iSpillville loam, 0 to 2 percent SlopeSem~w~ecmcccemcmemmccccccccccccmmcocccccmcccaan H 1,610 | 0.5
570B |{Nira silty clay loam, 2 to 5 percent slopeS---e~escecccccccacnrcccomroccecccncaanann ! 739 | 0.2
570C2 {Nira silty clay loam, 5 to 9 percent slopes, moderately eroded---—--o-ceemecccccccaaao | 3,270 | 0.9
822D2 {Lamoni silty clay loam, 9 to 14 percent slopes, moderately eroded---me=e==ee=ceaeaee | 6,050 | 1.7
831B {Pershing silt loam, benches, 2 to 5 percent slopeS----co-cccreccccccccccmccaneeeee= ] 400 | 0.1
870B |Sharpsburg silty clay loam, benches, 2 to 5 percent SlopeS-==-c-c-ccccmcacaececn-a= i 664 | 0.2
870C iSharpsburg silty clay loam, benches, 5 to 9 percent slopeS~e=e=-cececccccccmamcana- 1 600 | 0.2
876B |Ladoga silt loam, benches, 2 to 6 percent SlopeS—-cccccemccccceccceccccccccscccceee= { 1,433 § 0.4
993D2 |{Gara-Armstrong complex, 9 to 14 percent slopes, moderately eroded-===-c-cecccccmaaax | 1,140 | 0.3
993E2 {Gara-Armstrong complex, 14 to 18 percent slopes, moderately eroded--=--ceam-ee—caa=- ' 493 | 0.1
1075 |Givin silt loam, benches, 0 to 2 percent slopeS-—--=ccscomocccmcccccceccccracconea== ! 659 | 0.2
1220 |Nodaway silt loam, channeled, 0 to 2 percent sSlopeSe-===ce-c-camaeccccococacccacoax | 1,734 | 0.5
1315 {Alluvial land-Landes complex, channeled, 0 to 2 percent 8lopeS--=--cecccccaccaaaaan ! 1,815 | 0.5
1316 {Alluvial land, wet, O to 2 percent Slope@Se=-=ce-acecccccccccacccacccccoccemaaccanan { 1,800 | 0.5
1368 |Macksburg silty clay loam, benches, 0 to 2 percent slopeS-e=-=wmmemcccceccccmcenaan 1 379 | 0.1
5020G |Strip mine spoills, 25 to 80 percent slopeSe-=-cccccccccocccccccacmccccccccamcanana= | 5,000 | 1.4
5040 {Cut and fill landeeee---c-ccccccccccccccceccoccccccceccecmcocccccccmccccccsre——————— | 1,215 | 0.3

! Gravel pits and quarrieSes---c-ccccecceccccmcmcmmcccccccmmcccccncacccccccncaa ] 375 0.1

i Watereeecmcmeccncccccnnccaccccccmccc e mcccseeecccccccccememccecmcmece e i 1,565 i 0.4

! i 100.0

i

Totale==noeccccccnncnccnccccccancccccccccccaccccccccccncccccncncrrememeaa" ; 354,57

® Less than 0.1 percent.
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Absence of a yield indicates that
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the soil is not suited to the crop or the crop generally is not grown on the soill

[Yields are those that can be expected under a high level of management.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
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See footnotes at end of table.
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5040%%,

Cut and fill land

116 SOIL. SURVEY
TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
i 1 i i i !
Soil name and ! ! ! ! Grass=- ! Smooth i Kentucky
map symbol 5 Corn 5 Soybeans 5 Qats 5 legume hay i bromegrass | bluegrass
] ] ) ] ] '
] Bu i Bu T Bu i Ton i AUM¥ i AUM¥
! ) i i i i !
822D2cmmcacmme—m————— 1 61 ] 23 ] 33 ! 2.6 | 3.7 ] 2.1
Lamoni E ! E i E i
] ] ] ] ] {
831Beveccacmcenaanaaa | 101 ' 38 ! 56 ! 4,2 ] 6.0 | 3.8
Pershing 5 E ; E E E
] ) ] ]
870Bmccrecccereenee—— ' 113 ] 43 ] 62 | 4.7 ! 6.8 | 4.2
Sharpsburg E E z i } i
H i i 1 1 i
870Comeccncccanancann ] 108 | LR ! 59 ] 4.5 } 6.3 ! 4.1
Sharpsburg 5 i E ! | i
1 | i | } 1
876Bacmee~cenmance—aa ' 113 ] 43 ' 62 ! u.7 ! 6.8 ! 4.3
Lacogs | | | | | a
t ] ] ] I
993D2ecmemmccmeameann ! 69 } 26 ' 37 ! 2.8 | 4.0 H 2.3
Gara-Armstrong E E E E ! f
1 ] [ ) ] i
993E2emmmmmmm e aeeen } 60 } 23 } 33 ] 2.4 | 3.5 ! 1.6
Gara-Armstrong i E E i i E
] I ] I ]
1075ccnmevcccc—anccaaa ! 119 ! 45 H 65 1 5.0 } 8.3 ) 4.2
Givin i | ! ; | ]
| i ! i ! 1
1220-cemecmmmcaacana i -—- ] ——- ! ——- ! 3.0 | 5.5 { 4.0
Nodaway i ! ! | ! '
| i | | | |
1315amecccaccccnccnax 1 -_—— 1 - ) —— 1 —— 1 —— 1 -
Alluvial land E i E i ! }
] | i ] | |
131644, ! | 1 ! | |
Alluvial land E E E i E i
[] ]
+ ) 1 1 1 ]
1368accmccccccccacaa= H 121 | 46 H 67 | 5.1 ! 7.2 ) 4.5
Macksburg E E E E, E E
1 [} i + ) }
5020G##*, ] | i ! ] !
i : i ! 1 !
{ ' | ! ! i
] ] [] [] 1 ]
] I 1] [} ] ]
i ! ] | ! !
() ) [l 1 4 )
[] ] [} ] ! ]

% Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse,
one mule, five sheep, or five goats) for a period of 30 days.

#8 See map unit description for the composition and behavior of the map unit.
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[Only the soils suitable for production of commercial trees are listed.

TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY

that the information was not availablel]

Absence of an

e

117

ntry indicates

Soil name and
map symbol

T

Management concerns

i ]
|Ordi- |
ination{Erosion

|symboljhazard
]

Equip-
nent

T
]

Seedling

limita-imortal-

tion

ity

|

{ Plant
lcompeti-
tion

Common trees

Potential productivity
1]

]
1Site

{index

Trees to plant

8B, 8C-cac—ea-
Judson

13B*:
Nodaway==~=~-~ -

Vesser.

L -
Bremer

63C, 63E2--~=~
Chelsea

65D2~=~~==~ =
Lindley

Lindley

65F--cmean—aa -
Lindley

See footnote

n
o

Slight

w
[o]

Slight

3w Slight

4s

Slight

50 Slight

4r

Moderate

- Sr |{Moderate

e e e e o = T ——————— ——— T e " - o W . - ——— —— . . = i - ——— - —— T —— e - ) ——

4r

Moderate

at end of table.

(]
L}
|
]
t
]
L}
1
}
[}
1
]
]
]
]
[}
]
(]
[}
1
]
1)
[}
1
]
]
]
1
1
1
]
1
1
]
]
(]
]
)
]
1
]
1
[}
1
]
{
i
1
]
1
]
{
i
]
I
]
}
1
]
(]
]
]
]
]
]
[}
L]
)
]
1
]
(]
L}
]
)
4
L]
t
]
(]
L}
]
[}
1
]
]
[}
]
[}
]
[}
1
]
(]
]
t
+
t
[}

Slight

Severe

Slight

Slight

Moderate

Moderate

Moderate

Slight

Slight

Moderate

Moderate

Slight

Slight

Moderate

Slight

;
|
H
{Moderate
?
]
1
]
|

Moderate

Slight

H
i
]
]
(]
[}
]
|
T
[}

]
}Black walnut--eeec---
iWhite oak-=-==-~-- -
{Northern red ocake---
]

White oak===w===e- .

Eastern cottonwood--
Silver maple-===== -

White ocake-c-c~ecceea

Blackjack oak-=~=-=- -
Black oak=

iWhite oak====e---- .-
|Post Oake====~eeaa -
|Black jack oak--=--- -
{Black oak===ewc=--= -

Black jack
Black oak

iWhite oak
{Post oak
{Black jack oak
iBlack ocak=~===e==-- --

73

65

90
80

65

50

50

L]
}
[]
4
{
|
I
I
}
}
I
1
I
]
[}
1
{
i
|
|
E
]
[}
I
]
1
]
[}
|
)
L}
]
]
[}
[}
i
i
]
L}
i
]
]
[}
]
]
i
'
}

Black walnut,
eastern cottonwood,
green ash.

Eastern white pine,
red pine,
Norway spruce,
Scotch pine,
white spruce,
European larch,
black walnut,
sugar maple.

American sycamore,
common hackberry,
green ash,
eastern cottonwood,
silver maple,
northern white-cedar.

Eastern white pine,
Scotch pine,
European larch,
eastern redcedar,
red pine,

Jjack pine.

White oak,
green ash,
yellow-poplar,
post oak,
blackjack oak,
black oak.

White oak,
green ash,
yellow-poplar,
post oak,
black jack oak,
black oak.

White oak,
green ash,
yellow-poplar,
post oak,
black jack oak,
black ocak.

White oak,
green ash,
yellow-poplar,
post oak,
black jack oak,
black oak.
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TABLE 6.~~WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

l HE Management concerns
1

Soil name and iordi- | f Equip- | i
]
|

]
map symbol ination}Erosion ment |Seedling] Plant Common trees iSite
|symbollhazard limita-}mortal- }competi~
)

tion

Trees to plant

tion | ity

]
—

Slight White oake-===e—a-- -

Northern red oake==---

76B, 76C2, 76D2-~-- Moderate

Ladoga

30 Slight Slight Eastern white pine,
red pine,

Norway spruce,
Scotch pine,
European larch,
eastern redcedar,
sugar maple,

white spruce.

White oakeeeeccaaaa -
Northern red oake=-~

80B, 80C2, 80D2~=-- 65

Clinton

30 Slight Slight Slight Slight Eastern white pine,
red pine,

Norway spruce,
Scotch pine,

white spruce,
European larch,

black walnut.

fo White ocake=-=ececaaa -

Northern red oak---~

55
55

Slight Slight Slight Slight Eastern white pine,
red pine,

Norway spruce,
Scotch pine,

white spruce,
European larch,
black walnut,
sugar maple.

4o White ogk~-==eec-aa -

Northern red oake--=-

55
55

]
]
T
]
1
1
!
|
|
|
'
i
i
i
|
i
]
!
}
i
!
!
]
i
!
1
3
i
i
|
]
)
|
i
]
(]
)
|
i
i
i

Slight Slight Slight Slight | Eastern white pine,

| red pine,

| Norway spruce,

i Scotch pine,

i white spruce,

! European larch,

{ black walnut,

} sugar maple.

Moderate(Eastern cottonwood-~} 110
|American sycamore--~
iYellow-poplar-~==-- -
iCherrybark oak=-=---«
{Sweetgume~---- ~——eee

IGreen gsShe~—=eacene-
]

Eastern cottonwood,
black walnut,
American sycamore,
red maple,
sugar maple,
green ash,
common hackberry,

Y F— —————- —e=i 1o

Huntsville

Slight Slight Slight

White oak=---- - 45 |Eastern cottonwood,
silver maple,
laurel willow,
American sycamore,
green ash,

northern white-cedar.

130ememan=n [ 5w Moderatei{Moderate|Severe

Belinda

Slight

e White oake===-- ———

w
wm

Severe Eastern white pine,
Scotch pine,
Norway spruce,
red pine,

white spruce.

131B, 131C2=-cccca=
Pershing

Slight Slight Slight

be White oake--== i

wn
w

Eastern white pine,
Scoteh pine,
Norway spruce,
white spruce,
red pine,

European larch,
black walnut,
sugar maple.

132B, 132C2~~c==--- Severe

Weller

Slight Slight Slight

e e e e e e e e e e e e e e e e e e - . = e . —— e ke T e T = = A . — — o e S e e e ]

See footnote at end of table.
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--~Continued

H i Management concerns )

Soil name and jordi- | T Equip- | 1 i

map symbol ination{Erosion | ment |Seedlingi! Plant |
isymbolihazard | limita-|mortal- |competi-|} tindex

[) ] +

] ]

T T

Trees to plant

tion | ity tion

~—

162B, 162C2, 162D2-
Downs

White Oak==eemcceaa- ! 65
Northern red oake---

Eastern white pine,
red pine,

Norway spruce,
Scoteh pine,

white spruce,
European larch,
black walnut,
sugar maple.

Moderate

w
[+]

Slight Slight Slight

.- m—— e - - —a = e me.

65
65

163B, 163C2, 163D2-
Fayette

White ocakeescocncaaa
Northern red oak==--

30 Slight Slight Slight Moderate Eastern white pine,
red pine,

Norway spruce,
Scoteh pine,

white spruce,
European larch,
black walnut,

sugar maple.

163E2, 163F2ac-=ma=
Fayette

White ocake=--=c-cee-a
Northern red oake----

Eastern white pine,
red pine,

Norway spruce,
Scotch pine,

white spruce,
European larch,
black walnut,
sugar maple.

3r Moderate|Moderate|{Slight Moderate

65

4o 55

55

Slight Slight Slight Slight Eastern white pine,

a
red pine,
Norway spruce,
Scotch pine.

White oak-=meeccccecao
Northern red oak----

179E2, 179Fc-meeea- T

Gara

ModerateiModerate|Slight Slight Eastern white pine,

a
Northern red cake--- 55 r
Norway spruce,
Scotch pine.
Moderate{Eastern cottonwood--| 106
{Yellow-poplar~-ee-o-
iAmerican sycamore=--{ --=-
|Sweetgum-—-===maceao R
IGreen ashemeeccceaea- [——

Eastern cottonwood,
yellow=-poplar,
American sycamore,
sweetgum,
green ash,
black walnut,
eastern white pine,
sugar maple.

1o Slight Slight |Slight

Landes

20 Slight Slight Slight Black walnut,
bur oak,
common hackberry,
green ash,
eastern cottonwood,

American sycamore.

Moderate
Kennebec
}Common hackberry----
iGreen asheec—ccecaa--
iEastern cottonwood--

White ocakeeececccc—-- Eastern white pine,
red pine,

Norway spruce,
Scotch pine,

white spruce,
European larch,
black walnut,
sugar maple.

30 Slight Slight Slight Moderate

Nodaway

4w Slight Severe Moderate|Severe Pin oak===ececccca--- 75 (Pin oak,

i
pecan,
eastern cottonwood.

Wabash

e e e e e e e e e e e e e e e e e e e e e e e e = . = e e = e = = e e = = —— e e
e e e e e e e e e e e e e e e = e = = T e .~ = —— . ———— e ————— ———— = Wt —n ————— o = o = e

[}
1
i
d
1
L]
1
I
(]
[}
]
}
1
[}
1
}
]
[}
]
]
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]
]
]
!
]
(]
]
1
i
1
)
]
L}
!
]
]
]
]
]
(]
L}
1
)
)
]
]
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1
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1
]
1
[}
()
'
1
]
]
]
]
}
1
]
1
[}
)
]
]
[}
1
[}
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]
1
L]
]
]
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'
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1
1
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)
]
1
|
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L}
1
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b
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]
1
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1
]
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1
i
]
L]
1
i
]
[}
[
]
1
|
]
]
]
]
1
1

See footnote at end of table.
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TABLE 6.~-WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

SOIL SURVEY

Soil name and
map symbol

T

]
10rdi-

—

Management concerns

Potential productivity
T

ination}Erosion
isymbol|hazard

i Equip-

ment
limita-
tion

T
]

|Seedling
jmortal-
ity

T
4
]
]

Plant
competi-
tion

Common trees

)
{Site

tindex

Trees to plant

313D2=wwccccacn-n -—-
Gosport

313E2, 313F2--en~--
Gosport

315#%:
Alluvial land.

Landes~eemcac=-x -

3708, 370C, 370C2,
370D2-accmmoane -———
Sharpsburg

373E*:
Tallulgee=seca-cec-

430wecce-== ~—emeee-
Ackmore

Sc

5c

1o

4o

3r

Slight

Moderate

Slight

Slight

Moderate

See footnote at end of table.

- ————

Slight

Moderate

Slight

Slight

Moderate

Moderate

Moderate

Slight

Slight

Slight

Slight

Slight

Moderate

Slight

Moderate

White oak--ceoccenaa

White cake=e-ccacna-

T
]
]
]
]
[}
]
[}
T
[}
1
}
i
]
(]
L}
¢
[}
)
1
]
]
1
i
]
]
]
]
b
]
]
[}
]
]
!
1
]
1
}
1
]
(]
1
]

Eastern cottonwood--
iYellow-poplar--eeec-«
{American sycamore--~
|Sweetgum-mcemcaceana
jGreen ash--emcccecaas

iBlack ocake==eocmca- -
iBlack walnuteeee-=ax
iWhite ocak=we-- —————
iCommon hackberry--=~
iGreen ash--eemacaa- -

]

]

|

]

)

)

]

[]

]

1

]

[

]

|

:white OaKe===a cmm——-
iNorthern red oake--~-~-
]
]
(]
]
]
]
]
]
1
]
]
]
¥
]
1

45

45

106

65
65

Eastern white pine,
red pine,

Norway spruce,
Scoteh pine,

white spruce,
poplar,

Eastern white pine,
red pine,

Norway spruce,
Scotch pine,

white spruce,
poplar,

Eastern cottonwood,
yellow=-poplar,
American sycamore,
sweetgum,
green ash,
black walnut,
eastern white pine,
sugar maple.

Eastern cottonwood,
pin oak,

silver maple,
green ash.

Black walnut,
common hackberry,
green ash,

Black walnut,

green ash,

red maple,

white oak,

eastern white pine,
red pine,

Scotch pine,
eastern redcedar.

Eastern white pine,
red pine,
Norway spruce,
Scotech pine,
white spruce,
European larch,
black walnut,
sugar maple.

Eastern white pine,
red pine,

Norway spruce,
Scotch pine,

white spruce,
European larch,
black walnut,
sugar maple,
poplar.
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

121

Soil name and
map symbol

]

{Ordi-
ination
}symbol

Management concerns

iErosion

thazard

Equip-
ment

tion

{Seedling}! Plant

limita=-i{mortal=-

ity

)
1

competi-~
tion

Common trees

Potential productivity
[]

]
iSite

Trees to plant

Tuskeego

831Becccreaaa- —————
Pershing

870B, 870C~ec-w=eaa
Sharpsburg

993D2%:
Garg-e=ee--ccco—caa

Armstronge-ecceane

993E2%:
Garac-e=~e-=- ————

Armstronge=ece==--

Nodaway

3w

LT

4o

30

30

4e

4r

4e

30

Slight

Slight

Slight

Slight

Slight

Slight

Moderate

Moderate

Slight

See footnote at end of table.

Severe

Slight
Slight

Slight

Slight

Slight

Moderate

Moderate

Slight

T
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1
1
1
L}
i
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T
]
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1
I
¥
]
L]
]
(]
]
]
}
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1
]
]
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]
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]
]
)
]
1
t
]
i
1
]
L]
]
]
]
4
L]
1
|
1
]
[
]
(]
]
]
)
t
i

Moderate

Slight

Slight

Slight

Slight

Slight

Moderate

Moderate

Slight

L]
]
T
[}
)
]
1
|
!
1
1
[}
1
]
1
L}
t
\
]
]
()
]
]
i
]
]
]
[}
]
]
1
)
¢
]
)
]
]
]
1
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1
1
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(]
]
1
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)
]
!
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1
i
]
)
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]
t
}
1
}
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1
)
(]
]
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]
1
]
]
]
|
I
)
]
]
]
]
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1
L}
)
]
t
]
]
]
1
i
]
1
(]
]
1
1
1
b
1
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[}
]
[}
1
i
[
]
]
]
1
}
1
|
1
]
)
]
]
)
1
[}
(]
]
1
|
]
I
(]
[}
b
I
1
1
1
[}
(]
[}
]
]
]
|

Severe

Slight

Slight

Moderate

Slight

Slight

Moderate

Moderate

Moderate

Eastern cottonwood--
Silver maple-==a<ee-

White ocake=eececacccaa

T
]
T
L}
1
I
]
1
[}
]
T
i
(]
I
]
[}
]
1
1
L}
1
I
)
]
1
i
]
[}
]
]
]
[}
1
i
()
L]
1
1
'
[}

iBlack oak=-==-=-- —————
1Black walnut---eecea-
iWhite oake--~-=~ —————
iCommon hackberry---«
i{Green asheececcecece-as
1

]
iWhite oak=eececccana-a
iNorthern red oak---=-

White oakees-cee<ceae
Northern red oak=---

iWhite ocake=--=cacea-
iNorthern red oake---

White ocake-=-=~ c———
Northern red oak-=---

iWhite ocak-----=wecwe--
iNorthern red oake---

White ocak~=~eccmv-c-a

90
80

55

55
55

55
55

55
55

55
55

65

Eastern cottonwood,
silver maple,

laurel willow,
American sycamore,
green ash,

northern white-cedar.

Eastern white pine,
Scotch pine,
Norway spruce,
red pine,
white spruce.

Black walnut,
common hackberry,
green ash.

Eastern white pine,
red pine,

Norway spruce,
Scotch pine,
European larch,
eastern redcedar,
sugar maple,

white spruce.

Eastern white pine,
red pine,

Norway spruce,
Scotch pine.

Eastern white pine,
red pine,
Norway spruce,
Scotch pine,
white spruce,
European larch,
black walnut,
sugar maple,
poplar.

Eastern white pine,
red pine,

Norway spruce,
Scotch pine.

Eastern white pine,
red pine,
Norway spruce,
Scotch pine,
white spruce,
European larch,
black walnut,
sugar maple,
poplar.

Eastern white pine,
red pine,

Norway spruce,
Scoteh pine,

white spruce,
European larch,
black walnut,
sugar maple.
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TABLE 6.~-WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

T 7 Management concerns ] __Potential productivity |
Soil name and 10rdi- | Equip- i T i |

black walnut,
eastern white pine,
sugar maple.

] ]
map symbol ination|Erosion { ment |Seedling! Plant | Common trees {Site | Trees to plant
isymbol {hazard | limita-{mortal- |competi-| lindex}
! i i _tion | ity { _tion | } }
i i i i i T | !
! ! i ! ) } } !
1315%: | i i i : | i 1
Alluvial land. ! : ; ! 5 5 i )
: | i i i
Landes-~e=eca=n ----} 1o ;Slight |8light |Slight {ModeratejEastern cottonwood--| 106 }Eastern cottonwood,
! i ] i i iYellow-poplar~=~-~--} 96 | yellow-poplar,
} | ! | i {American sycamore---| ~-- | American sycamore,
! ! i ! ! iSweetgume-eccovscaca| oo | sweetgum,
! i i i ! {Green ash------ ~====| «=- | green ash,
; i ! : | i
] i ] ! i |
i i i ! | |
| i i 1 i i

i ]
| !
] {
; !

® See map unit description for the composition and behavior of the map unit.



MARION COUNTY, IOWA 123

TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < means less than; the symbol > means greater than. Absence of an entry means that trees of the
height class do not normally grow on this soill

Trees having predicted 20-year average heights, in feet, of--
Soil name and i i

54, S544--ece-cee--iSilky dogwood, Siberian dogwood, |Northern white- Green ashe=-==~-<={Silver maple,

i
| i |
map symbol | <8 i 8-15 ! 16-25 1 26-35 | >35
: ! = | :
i i i i H
| i | ) ]
8B, 8C-=weoeua ~~~--|{Redosier dogwood, |Tatarian {Amur maple, {Common hackberry, {Eastern
Judson | gray dogwood. | honeysuckle, | eastern redcedar.|! red pine, Norway | cottonwood,
i ! bloodtwig 1 { spruce. } silver maple.
! | dogwood, Siberian} ! ]
! | dogwood. H i 1
i ! ! i !
11B8#%: ! ) i i i
Colo~~-=~ceee---~|Redosier dogwood, |Siberian dogwood, iLaurel willow, |Green ash-eeee ----{Silver maple,
! silky dogwood. i bloodtwig } Amur maple, H | eastern
i { dogwood, Tatarian| northern white- | | cottonwood.
i { honeysuckle, { cedar. H !
! { Zabel ! | |
E 5 honeysuckle. E ! E
[]
) ] ] ] ]
Ely--ee~--ace-e--|Redosier dogwood, iBloodtwig dogwood, |Eastern redcedar, |Red pine, Norway |Eastern
! gray dogwood. ! Tatarian | Amur maple. | spruce, common ! cottonwood,
H ! honeysuckle, i { hackberry. ! silver maple.
E { Siberian dogwood.| | }
) ) [] []
] ] ] ] ]
13B%: ! i } | !
Nodawaye======---|Redosier dogwood, |Tatarian {Amur maple, iCommon hackberry, |Eastern
| gray dogwood. { honeysuckle, | eastern redcedar.| red pine, Norway | cottonwood,
! ! bloodtwig } ! spruce. { silver maple.
1 } dogwood, Siberian] } 1
i | dogwood. 1 ! |
] ! | i i
Vesser--ccemceeax {Redosier dogwood, |Bloodtwig dogwood,|Amur maple, iGreen ash-=-=c--- -jEastern
! silky dogwood. | Tatarian | northern white- | | cottonwood,
! { honeysuckle, | cedar, laurel i { silver maple.
! ! Siberian dogwood,} willow. | ]
H | Zabel ! ! !
E S honeysuckle, E i !
]
] ] ] ] ]
24D2, 24E2«-=v----|Redosier dogwood, |Tatarian JAmur maple, |Common hackberry, {(Eastern
Shelby } gray dogwood. { honeysuckle, | eastern redcedar.| red pine, Norway } cottonwood,
i ! bloodtwig | | spruce. ! silver maple.
] | dogwood, Siberiani i i
\ } dogwood. ] } 1
i i i | !
43--wececc-aac----)Redosier dogwood, jTatarian iLaurel willow, {Green agsh--==-----|Eastern
Bremer } silky dogwood. ! honeysuckle, ! northern white- | { cottonwood,
} | bloodtwig | cedar, Amur 1 { silver maple.
! | dogwood, Zabel | maple. ! H
! { honeysuckle, | ] ]
E | Siberian dogwood. !} i i
1 )
1] i 1 ) ]
5levwecccemcccwmaca-|Redosier dogwood, {Bloodtwig dogwood, {Amur maple, iGreen ash-==ceccea- iEastern
Vesser { 8i1lky dogwood. i Tatarian | northern white-~ | | cottonwood,
| } honeysuckle, { cedar, laurel ! { silver maple.
} ! Siberian dogwood,| willow. ! i
| | Zabel ) i i
} ! honeysuckle. } ) i
1 ! | ! |
538, ! i i i |
Riverwash ! ] i | H
} ! ! | !
! ] i i \
Zook | redosier dogwood.] Tatarian | cedar, laurel ! | eastern

| | honeysuckle, ! willow, Amur ! | cottonwood.

! } Zabel ! maple. ' }

] } honeysuckle, 1 i '

! | bloodtwig | ! |

' { dogwood. | } 1

i i ! i !

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~-Continued

SOIL SURVEY

T Trees having predicted 20-year average heights, in feet, of--
Soil name and | i i i
map symbol ; <8 8-15 16-25 26-35 ! >35
]
! !
]
63C, 63E2~~~<~=----}Russian peashrub, |Eastern redcedar, {Common hackberry, ——- | p—
Chelsea | gray dogwood, Russian-olive, eastern white H
| Koster redcedar. Siberian pine, red pine. !
t crabapple, i
{ nannyberry !
! viburnum. !
! |
65D2, 65E, 65E3, | |
[ R e | -—— Flowering dogwood, |Eastern redcedar, - ! ~—-
Lindley ! eastern redbud, jack pine. |
! Amur honeysuckle, !
H autumn-olive, H
i rose-of=-sharon, 1
! American |
| cranberrybush. H
1 1
] ]
69C2wmme~acewae===!Redosier dogwood, }Bloodtwig dogwood,|Amur maple, Green ashee=e-cec-- {Eastern
Clearfield { silky dogwood. Tatarian northern white- cottonwood,
| honeysuckle, cedar, laurel silver maple.
H Siberian dogwood,! willow.
i Zabel
H honeysuckle.
!
75eccean—a= S el |Redosier dogwood, |{Bloodtwig dogwood,}Eastern redcedar, {Red pine, Norway Eastern
Givin gray dogwood. Tatarian Amur maple. spruce, common cottonwood,

76B, 76C2, 76D2---
Ladoga

Redosler dogwood,
gray dogwood,

80B, 80C2, 80D2--~|Redosier dogwood,

()
]
i
i
!
i
4
]
:
]
i
{Re
| gray dogwood.
1

;

;

Clinton
L R ~-=---|Redosier dogwood,
Nevin { gray dogwood.
[]
]
]
}
93D2*: ]
Shelby---=- «==-=={Redosier dogwood,
| gray dogwood.
]
i
]
()
]
\
Adair-ec-ccccae=x {Redosier dogwood,
| gray dogwood,
[]
;
;
94D2%; |
Calebree-caccaran {Redosier dogwood,
\ gray dogwood.
[]
\
]
i
Mystice-=coomeaa= |Redosier dogwood,
! gray dogwood.
]
;
:
98eccuecae —memeee- iGray dogwood=eec=-
Huntsville |

See footnote at end of table.

honeysuckle,
Siberian dogwood.

Bloodtwig dogwood,
Tatarian
honeysuckle,
Siberian dogwood.

Bloodtwig dogwood,
Tatarian
honeysuckle,
Siberian degwood.

Bloodtwig dogwood,
Tatarian
honeysuckle,
Siberian dogwood.

Tatarian
honeysuckle,
bloodtwig
dogwood, Siberian
dogwood.

Bloodtwig dogwood,
Tatarian
honeysuckle,
Siberian dogwood.

Bloodtwig dogwood,
Tatarian
honeysuckle,
Siberian dogwood.

Bloodtwig dogwood,
Tatarian
honeysuckle,
Siberian dogwood.

Amur honeysuckle,
forsythia.

Eastern redcedar,
Amur maple.

Eastern redcedar,
Amur maple.

Eastern redcedar,
Amur maple.

Amur maple,
eastern redcedar.

Eastern redcedar,
Amur maple.

Eastern redcedar,
Amur maple.

Eastern redcedar,

]
]
!
[
]
[]
i
[
]
|
[]
)
[]
]
!
]
[]
]
]
]
]
]
]
]
]
1
]
]
]
]
!
()
1
t
]
L]
]
1
]
[]
I
!
1
i
1
1]
[]
]
]
1
[}
]
]
]
!
[]
)
1
]
4
]
!
)
]
[]
]
[]
]
]
1]
[]
]
[]
]
]
]
1
]
]
]
|
|
[]
1)
]
]
1
]
]
[
[]
i
f
]
]
)
]
]
]
1
[]
]
)
]
}
1
]
]
]
[]
]
]
]
)
)
4
1
!
{ Amur maple.
[]

1

1

]

[]

]

1

]

i

I

[]

]

[]

]

hackberry.

Red pine, Norway
spruce, common
hackberry.

Red pine, Norway
spruce, common
hackberry.

Red pine, Norway
spruce, common
hackberry.

Common hackberry,
red pine, Norway
spruce.

Red pine, Norway
spruce, common
hackberry.

Red pine, Norway
spruce, common
hackberry.

Red pine, Norway
spruce, common
hackberry.

Douglas-fir,
Norway spruce,

!
]
]
L
]
!
{
'
[}
)
]
]
)
L]
1
]
()
]
1
]
]
i
]
]
]
]
]
]
[}
)
()
]
!
(]
1
!
]
]
]
]
(]
]
]
]
[]
]
]
]
()
)
)
)
)
]
[]
I
]
]
]
1
[
)
]
1
)
[]
3
)
)
()
]
1
]
1]
]
[]
1
]
]
]
]
)
[}
I
]
[}
1
1
1
1
I
]
]
1]
]
]
]
1
]
1
]
]
[}
1
1
()
1
]
]
]
)
1
]
]
]
[]
]
()
]
1
]
()
]
[]
1
]
]
[}
]
]
]
1
]
(]
I
'
! red pine.
]

]

|
i
!
5
1
]
|
L]
[}
i
|
|
'
]
I
L}
L}
I
[}
]
[}
i
]
]
|
[}
I
[}
|
]
|
i
[}
‘
]
]
]
I
1
}
]
[}
[}
1}
L}
]
[}
]

silver maple.

Eastern
cottonwood,
silver maple.

Eastern
cottonwood,
silver maple.

Eastern
cottonwood,
silver maple.

Eastern
cottonwood,
silver maple.

Eastern
cottonwood,
silver maple.

Eastern
cottonwood,
silver maple.

Eastern
cottonwood,
silver maple.

Eastern white
pine.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of=--
T 1

Soil name and

Siberian .dogwood.

1]
)
| : ! !
map symbol E <8 E 8-15 | 16-25 i 26-35 ! >35
] )
: : : : :
1 I ] t ]
i ] ] ' |
119==cenawececaa-~--{Redosier dogwood, |Bloodtwig dogwood,|Eastern redcedar, |Red pine, Norway |Eastern
Muscatine | gray dogwood. | Tatarian { Amur maple. | spruce, common { cottonwood,
! | honeysuckle, i | hackberry. ! silver maple.
E E Siberian dogwood. | } E
i i i i i
120B, 120C2, i i ] ) ]
120D2=cwcmeaa ----{Redosier dogwood, |Siberian dogwood, |Eastern redcedar, |Red pine, Norway |Silver maple,
Tama { gray dogwood. ! bloodtwig { Amur maple. | spruce, common | eastern
! { dogwood, Tatarian| { hackberry. ! cottonwood.
E E honeysuckle. i } E
] ]
] (] ] ] ]
130cccccaccccacae- iRedosier dogwood, {Bloodtwig dogwood, |Amur maple, iGreen ashe--=eeeeo jEastern
Belinda } silky dogwood. | Tatarian { northern white- | { cottonwood,
i { honeysuckle, | cedar, laurel \ } silver maple.
! | Siberian dogwood,| willow. | i
i | Zabel | | !
| | honeysuckle. ! ] E
i | i ! i
131B, 131C2-==== --|Redosier dogwood, }Bloodtwig dogwood, }|Eastern redcedar, |Red pine, Norway |Eastern
Pershing | gray dogwood. i Tatarian { Amur maple. | spruce, common i cottonwood,
i { honeysuckle, H i hackberry. ! silver maple.
E i Siberian dogwood.} 1 E
H i 1 i i
132B, 132C2-------|Redosier dogwood, |Tatarian }Amur maple, |Common hackberry, }Eastern
Weller \ gray dogwood. | honeysuckle, { eastern redcedar.| red pine, Norway | cottonwood,
i | bloodtwig ! | spruce. | silver maple.
\ } dogwood, Siberiani ) |
i | dogwood. ' 1 t
i i i H i
133, 133B, 133+-~-{Redosier dogwood, }Siberian dogwood, {Laurel willow, |Green ash--===c-a- {Silver maple,
Colo i silky dogwood. | bloodtwig | Amur maple, i | eastern
H i dogwood, Tatarian| northern white- | | cottonwood.
1 | honeysuckle, \ cedar. H {
i | Zabel ! | |
' { honeysuckle. { ) i
| H i ] i
162B, 162C2, ] i | : i
162D2=ww-mceacaax |Redosier dogwood, |Bloodtwig dogwood, |Eastern redcedar, {Red pine, Norway {Eastern
Downs | gray dogwood. | Tatarian { Amur maple. { spruce, common { cottonwood,
1 { honeysuckle, ! | hackberry. { silver maple.
E | Siberian dogwood. | ' E
1 | ! ! ]
163B, 163C2, | i | i i
163D2, 163E2---~-}Redosier dogwood, |Tatarian {Amur maple, {Common hackberry, |[Eastern
Fayette | gray dogwood. ! honeysuckle, \ eastern redcedar.{ red pine, Norway | cottonwood,
H ! bloodtwig ) | spruce. | silver maple.
] { dogwood, Siberian} ! i
| } dogwood. } H H
i i H ] ]
163F2. ) i ] i i
Fayette 1 H H ! i
) [ | ] i
17902, 179E2--=w-- {Redosier dogwood, {Bloodtwig dogwood,|Eastern redcedar, |Red pine, Norway |Eastern
Gara \ gray dogwood. { Tatarian } Amur maple. ! spruce, common | cottonwood,
i | honeysuckle, 1 | hackberry. } silver maple.
i E Siberian dogwood.! ! 5
] I : : !
179F. ! ! | ! i
Gara i i i i i
: ] i | i
185D, 185D2, i i | ' ]
185E2==~eccmmaaan {Redosier dogwood, |Bloodtwig dogwood, {Eastern redcedar, i{Red pine, Norway {Eastern
Bauer | gray dogwood. | Tatarian { Amur maple. | spruce, common { cottonwood,
| ! honeysuckle, i } hackberry. } silver maple.
) ¥ ] ] ()
| | | | |

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--
1] T 1]

Soil name and

Siberian dogwood.

i
= ] ]
map symbol E <8 : 8-15 ! 16-25 : 26-35 | >35
[]
] ] [
i i 1 ) i
! ] ! ! |
208~=veco~eevaaewa{Silky dogwood, {Amur maple, iWhite spruce-=---«-{Red pine-e=ee-w---|Eastern white
Landes | mockorange. { autumn-olive, H | | pine, Norway
H \ American | i \ spruce.
! | cranberrybush, | 1 |
{ ! blackhaw, late ! ! i
! | lilaec, Amur | i ]
H | honeysuckle. H i i
1 ] 1 ]
] ] ] ]
212=eccceecenmeae~a=|Gray dogwood, {Tatarian {Amur maple, }Red pine, common |[Silver maple,
Kennebec ! redosier dogwood.| honeysuckle, | eastern redcedar.| hackberry, Norway| eastern
! ! bloodtwig i ! spruce. { cottonwood.
! i\ dogwood, Siberian| i |
) ! dogwood. } i ]
i | 1 ] |
220ccemcan~-- ceem—- |Redosier dogwood, |Tatarian }Amur maple, jCommon hackberry, |Eastern
Nodaway | gray dogwood. { honeysuckle, | eastern redcedar.| red pine, Norway | cottonwood,
H ! bloodtwig | { spruce. ! silver maple.
! { dogwood, Siberian| ! |
! { dogwood. i H !
: | ! ! !
222C, 222C2-~-----{Redosier dogwood, {Bloodtwig dogwood, |Amur maple, iGreen ash--=---~ ---~{Eastern
Clarinda | silky dogwood, { Tatarian { northern white~ | | eottonwood,
' { honeysuckle, } cedar, laurel H ! silver maple.
i | Siberian dogwood,| willow. ! 1
! | Zabel i i ]
! } honeysuckle. ! ! 1
: ! 3 ! !
230C*, 230C2%: ] i | ! i
Clearfieldecec==- iRedosier dogwood, }Bloodtwig dogwood, |Amur maple, iGreen asheececsccemc-a {Eastern
{ 8ilky dogwood. ! Tatarian { northern white- | } cottonwood,
! ! honeysuckle, \ cedar, laurel ! ! silver maple.
| i Siberian dogwood,}! willow. i i
i | Zabel i i i
) ! honeysuckle. E ; ]
] 1 1
] 1 ] I
Arispe-=--- cmm——— !Redosier dogwood, |Bloodtwig dogwood,|Eastern redcedar, jRed pine, Norway {Eastern
{ gray dogwood. { Tatarian { Amur maple. | spruce, common { cottonwood,
H ! honeysuckle, i | hackberry. | silver maple.
! ! Siberian dogwood. | ! i
] i ! ] !
2UBeccccccccnccnua 1Silky dogwood=~=--={Medium purple iOriental iGreen ash, pin {Eastern
Wabash ! ! willow, Tatarian | arborvitae, | oak, pussy | cottonwood.
| { honeysuckle, Amur{ eastern redcedar,| willow. !
| ! honeysuckle, | American i i
1 ! redosier dogwood.} basswood. ! i
] ! ] ) ]
273B, 273Ce=cane=x |Redosier dogwood, {Tatarian {Amur maple, {Red pine, Norway |(Silver maple,
Olmitz | gray dogwood. | honeysuckle, | eastern redcedar.}| spruce, common - | eastern
\ | bloodtwig ! | hackberry. | cottonwood.
! ! dogwood, Siberian| 1 i
i i dogwood. { i )
| ] ! ! ‘
279evcccmecccnuca= |Redosier dogwood, }Bloodtwig dogwood, |Amur maple, iGreen ashe---cec~-- iEastern
Taintor { silky dogwood. { Tatarian | northern white- | | cottonwood,
) } honeysuckle, } cedar, laurel i ! silver maple.
i ! Siberian dogwood,} willow. } i
! | Zabel 1 ! i
! ! honeysuckle. 1 E ]
[] 1 (] 1
] ] ] ] ]
280-caocaan PR !Redosier dogwood, |Bloodtwig dogwood,|Eastern redcedar, {Red pine, Norway {Eastern
Mahaska | gray dogwood. { Tatarian | Amur maple. { spruce, common ! cottonwood,
i ! honeysuckle, | { hackberry. | silver maple.
! ! Siberian dogwood. | 1 |
[} ] ! ) ]
) ] ] ] ]
281B, 281C2, | i | ] i
281D2wmcmemea= ---)Redosier dogwood, |Bloodtwig dogwood,|Eastern redcedar, |Red pine, Norway |Eastern
Otley gray dogwood. \ Tatarian | Amur maple. { spruce, common { cottonwood,
f honeysuckle, i ! hackberry. ! silver maple.
) []
a | | |

See footnote at end of table.
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TABLE 7.-~WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--
T [] ]

Soil name and ! T

Siberian dogwood.

)
]
! i
map symbol : <8 E 8-15 ! 16-25 E 26-35 ; >35
i 1 ]
i i i i i
‘ % | | |
313D2, 313E2~~--~-}Redosier dogwood, |Siberian dogwood, |Eastern redcedar, |Common hackberry, |Eastern
Gosport | gray dogwood. | bloodtwig | Amur maple. { red pine, Norway | cottonwood,
H } dogwood, Tatarian| | spruce. } silver maple.
! ! honeysuckle. ! H ]
i ! H 1 {
313F2. | | ) ! !
Gosport i ! ' ! i
! i ! | !
315%; ! i ] | |
Alluvial land. : E E | 5
[}
] 1 ] ]
Landes~eccecax ~--1Silky dogwood, }Amur maple, {White spruce------{Red pine-~c-=c-- ~~-{Eastern white
{ mockorange. { autumn-olive, ! i ! pine, Norway
i } American } | | spruce.
] { cranberrybush, H ! !
] | blackhaw, late 1 } !
} ! lilac, Amur : ! |
! E honeysuckle. E E, E
] ] ] ] ]
362-emmecmanaa- ~-|Redosier dogwood, |Tatarian {Laurel willow, {Green ash---------{Eastern
Haig { silky dogwood. { honeysuckle, ! northern white~ | ! cottonwood,
H { bloodtwig i cedar, Amur i } silver maple.
! ! dogwood, Zabel | maple. H i
| ! honeysuckle, i } !
! E Siberian dogwood.! e E
; ] ] ] ]
364Beccwmmremmeeaaa] -—- JTatarian }Pin oak, medium {Eastern 1 .ee
Grundy H i honeysuckle, Amur} purple willow, } cottonwood, )
: { honeysuckle, | eastern redcedar.} oriental i
H | redosier dogwood, | { arborvitae, greenj
i | autumn-olive. ] { ash, eastern i
| ) | | white pine, |
E i ! E Norway spruce. E
]
] ] I ) )
368, 368B~~~---~---|Redosier dogwood, }Tatarian {Amur maple, iCommon hackberry,” |Eastern
Macksburg { gray dogwood. { honeysuckle, | eastern redcedar.} red pine, Norway | cottonwood,
! ! bloodtwig ! ! spruce. ! silver maple.
! | dogwood, Siberian} i !
) | dogwood. | i :
] 1 [] []
] ] ] ]
369~=ccmneccannaaa {Redosier dogwood, {Bloodtwig dogwood, |Amur maple, iGreen asheeccce=a- {Eastern
Winterset i silky dogwood. } Tatarian | northern white- | | cottonwood,
! ! honeysuckle, | cedar, laurel ! ! silver maple.
! | Siberian dogwood,} willow. ! ]
| | Zabel ! ! ]
! ! honeysuckle. ! 1 1
i ! : | \
370B, 370C, 370C2,| } ! | ]
370D2~recmcnnncan iRedosier dogwood, |Tatarian {Amur maple, {Common hackberry, }Eastern
Sharpsburg { gray dogwood. { honeysuckle, | eastern redcedar.} red pine, Norway | cottonwood,
1 i bloodtwig ) { spruce. { silver maple.
H | dogwood, Siberian| 1 i
1 { dogwood. H H i
' ! i | |
373E*: | | | | !
Tallula-=e==-- =~~~ i{Gray dogwood=e~~-~|Forsythiae=eeece=eijAmur maple, iDouglas-fir, {Red pine.
i H ! autumn-olive. i Norway spruce, !
! ! ! | eastern white |
| i ! ! pine. !
! i | i |
Downse==veceecena ~iRedosier dogwood, }Bloodtwig dogwood,!{Eastern redcedar, {Red pine, Norway {Eastern
{ gray dogwood. { Tatarian | Amur maple. { spruce, common { cottonwood,
| { honeysuckle, i ! hackberry. { silver maple.
: { Siberian dogwood. | | !
i i ! i
428B~=ccmenna-" -~--|Redosier dogwood, {Bloodtwig dogwood, |Eastern redcedar, {Red pine, Norway |Eastern
Ely | gray dogwood. i Tatarian { Amur maple. } spruce, common } cottonwood,
H 5 honeysuckle, | { hackberry. { silver maple.
i i ! i !
} | | i }

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--
1 T

Soil name and

]
: ] ) ]
map symbol ; <8 E 8-15 E 16-25 i 26=-35 ! >35
] [} ; ;
H | H i i
i i i i ]
430-camcccnca" ~---|Redosier dogwood, |Bloodtwig dogwood, {Amur maple, {Red pine, Norway |(Eastern
Ackmore { gray dogwood. \ Tatarian | eastern redcedar.) spruce, common | cottonwood,
i ! honeysuckle, 1 { hackberry. ! silver maple.
i f Siberian dogwood. | | {
i 1 i i |
453-ccccecccanncaa {Redosier dogwood, iBloodtwig dogwood, |Amur maple, iGreen ashe~-ee----<-{Eastern
Tuskeego i silky dogwood. { Tatarian | northern white- | ! cottonwood,
) | honeysuckle, | cedar, laurel | ! silver maple.
H } Siberian dogwood,) willow. : !
' | Zabel ] ]
! !\ honeysuckle. ! ! !
! i ! H !
478G*; ] i } ' )
Gosport. ] i i i )
i i : ! |
Rock outcrop. E E E | |
[] 1 ] = :
L aatatad iRedosier dogwood, {Tatarian {Amur maple, {Commaon hackberry, |Eastern
Spillville } gray dogwood. ! honeysuckle, - eastern redcedar.} red pine, Norway | cottonwood,
1 ! bloodtwig i | spruce. i silver maple.
| \ dogwood, Siberian] H |
H \ dogwood. i i i
570B, 570C2~--~---|Redosier dogwood, iBloodtwig dogwood,{Eastern redcedar, |Red pine, Norway |Eastern
Nira { gray dogwood. { Tatarian { Amur maple. " | spruce, common { cottonwood,
H ! honeysuckle, : ! hackberry. } silver maple.
! | Siberian dogwood. | ' i
1 1 1 ] [}
] ] ] ] ]
822D2-=ccanca- ~---{Redosier dogwood, {Bloodtwig dogwood,|Eastern redcedar, (Red pine, Norway |Eastern
Lamoni | gray dogwood. { Tatarian | Amur maple. | spruce, common | cottonwood,
H i honeysuckle, ] { hackberry. { silver maple.
i { Siberian dogwood. | i H
) [] 1 1 1
] [} ] ] ]
831B-=~--=~--=a---|Redosier dogwood, i{Bloodtwig dogwood,|Eastern redcedar, |Red pine, Norway |Eastern
Pershing | gray dogwood. { Tatarian ! Amur maple. | spruce, common { cottonwood,
! | honeysuckle, i { hackberry. { silver maple.
i } Siberian dogwood. ! i i
1 1 [] ] 1
] 1 L] ] ]
870B, 870C--~-~~--|Redosier dogwood, {Tatarian {Amur maple, iCommon hackberry, {Eastern
Sharpsburg | gray dogwood. { honeysuckle, | eastern redcedar.}! red pine, Norway | cottonwood,
H | bloodtwig H | spruce. ! silver maple.
! | dogwood, Siberian) | ]
H | dogwood. ! i i
] ] | i |
876Bemccencccnacan {Redosier dogwood, }Bloodtwig dogwood,|Eastern redcedar, (Red pine, Norway |Eastern
Ladoga i gray dogwood. { Tatarian | Amur maple. ! spruce, common { cottonwood,
! | honeysuckle, ! ! hackberry. ! silver maple.
' } Siberian dogwood. | | !
] 1 (] ] 1
1 ] + ] ]
993D2%, 993E2%: | ! i i
Gara-ee==w=-= ~---}Redosier dogwood, jBloodtwig dogwood, |Eastern redcedar, |Red pine, Norway |Eastern
| gray dogwood. | Tatarian } Amur maple. | spruce, common | cottonwood,
! | honeysuckle, ! ! hackberry. ! silver maple.
| | Siberian dogwood. | ! ]
[] 1 [] 13 1
1 ] 1 ] ]
Armstrong-------- JRedosier dogwood, {Bloodtwig dogwood, |Eastern redcedar, |Red pine, Norway |Eastern
| gray dogwood. ! Tatarian ! Amur maple. ! spruce, common ! cottonwood,
) ! honeysuckle, i { hackberry. { silver maple.
! } Siberian dogwood. | ] i
1 (] ¢ 4 3
] ] 1 ] ]
1075==e== wme-~=--~|Redosier dogwood, |Bloodtwig dogwood, |Eastern redcedar, |Red pine, Norway |Eastern
Givin | gray dogwood. t Tatarian { Amur maple. { spruce, common | cottonwood,
H { honeysuckle, i { hackberry. { silver maple.
1 | Siberian dogwood. | 1 |
| I ‘ ‘ ‘
1220=cae- Ammemeaa— {Redosier dogwood, {Tatarian {Amur maple, jCommon hackberry, |Eastern
Nodaway \ gray dogwood. ! honeysuckle, | eastern redcedar.}{ red pine, Norway | cottonwood,
i ! bloodtwig ] ! spruce. | silver maple.
! i dogwood, Siberian} i !
| { dogwood. i i |
i H H ! !

See footnote at end of table.
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Soil name and

Trees having predicted 20-year average heights, in feet, of--
T H i

]
]
)
]
map symbol ) <8 1 8-15 16=-25 26=-35 >35

] ]
: |
|
1

1315%; !

Alluvial land. |
()
1)

Landes--=c-cccaa- 1Silky dogwood, Amur maple, White spruce------|{Red pine--------~-|Eastern white

mockorange.

1316%,
Alluvial land

- ]
1368-ccccncaccnca- iRedosier dogwood,
Macksburg gray dogwood.

Strip mine spoils

5040%,

)

]

[)

]

]

]

(]

]

i

5020G¥*, i
1

L]

()

]

i

Cut and fill land}
]

1

autumn-olive,
American
cranberrybush,
blackhaw, late
lilac, Amur
honeysuckle.

Tatarian
honeysuckle,
bloodtwig
dogwood, Siberian
dogwood.

1
}
1
1
T
[}
1
[}
)
]
]
]
[}
)
]
]
]
]
t
}
1
1
1
]
[]
]
[l
]
]
[}
1
]
1
t
1
i
]
]
1
]
[}
'
i
)
]
1
[}
1
I
1
i
1
]
1
]
]
]

Amur maple,
eastern redcedar.

1
[}
T
]
]
|
1
|
]
)
1
]
t
i
[]
'
(]
]
1
]
]
}
1
]
1
t
1
[}
1
[}
1
]
t
]
(]
[}
[l
]
I
1
[}
]
1
[}
i)
[}
1
]
]
]
1
]
1
[}
]
i
1
]

Common hack
red pine,
spruce.

berry,
Norway

pine, Norway
spruce.

Eastern
cottonwood,
silver maple.

® See map unit description for the composition and behavior of the map unit.
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{Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.

TABLE 8.--RECREATIONAL DEVELOPMENT

text for definitions of "slight," "moderate," and "severe."

rated]

SOIL SURVEY

See

Absence of an entry means soil was not

i i H i
Soil name and ! Camp areas i Picnic areas ! Playgrounds i Paths and trails
map symbol ! : ! !
} | i 1
T T T )
: : : ;
1 ] ]
8B-wcm=cmcmcemammaacaa!Slight-mmmaeceaacaaan I1Slightecmmewecaacnan ~iModerate: Slight.
Judson E i | slope. |
] ] []
] ] ] L]
L I s ~-==}Slighteece-cccna- ~=-={S8light~eeccmwecc-ce---|Severe: iSlight.
Judson ! ! | slope !
] L] ] 1
i 1 ] 1
11B%: ! } H !
Colo=emcmancncnax ~===~|Severe: iModerate: iSevere: {Moderate:
} floods, | wetness, | wetness, | wetness,
| wetness. { floods. { floods. | floods.
| i ! !
Ely~=eecrcecceaaaa ~-=={Moderate: iModerate: {Moderate: iSlight.
{ wetness. | wetness. ! slope, i
] i | wetness. ]
\ i ! i '
13B%; ] ] ! ]
Nodaway=ee=== ~e==~=-=|Severe: 1Slighteec-cnnccacacea ~iModerate: iSlight.
} floods. | | floods. ]
[} ] ) 1
] ] ] I
Vesgser--ee-== ~m=eee-=|Severe: iModerate: |Severe: iModerate:
! floods, | wetness, | wetness, | wetness,
| wetness. i floods. { floods. | floods.
() ] ] ]
[} ] ] 1
2UD2wmwmu- B L ~-==|Moderate: |Moderate: iSevere: 1Slight.
Shelby { slope, ! slope. ! slope. i
| percs slowly. ! ! i
[ ! ) ]

(] ] ] ]
2YE2~mmememe e ——— ~-==}Severe: |Severe: |Severe: iModerate:
Shelby { slope. | slope. | slope. { slope.

1 [] [] !
1 1 ] ]
{7 JEU cemeew-==}Severe: iModerate: iSevere: iModerate:
Bremer } wetness, | wetness. | wetness. | wetness.
! floods. ] ] 1
| } i }
L% P ceem=e-=-|Severe: iModerate: |Severe: iModerate:
Vesser | floods, | wetness. | wetness. | wetness.
| wetness. i ! i
1 ] ] ]
I [} i 1)
53%. ! i ! i
Riverwash ] ! ! ]
i i ) !
54, S544mcccecmccnee—a-|Severe: iSevere: iSevere: |Severe:
Zook | wetness, | wetness. | wetness, | wetness.
| floods. ] | floods. i
[] ] ) 1
] ] ] ]
63Cmvcmmmmmmae ~me-ew-e=|Moderate: }Moderate: iSevere: iModerate:
Chelsea | too sandy. ! too sandy. i slope. | too sandy.
! | i !
63E2ememcan=n ~e=w=w~--={Moderate: {Moderate: iSevere: }Moderate:
Chelsea | too sandy, } too sandy, i slope. | too sandy.
! slope. ! slope. | E
i H i i
65D2cammem e ~=-==={Moderate: iModerate: iSevere: 1Siight.
Lindley | slope, i slope. ! slope. 1
| percs slowly. 1 f i
! ] i }
65Emmammea—a= ~eeeew-==]Severe: |Severe: {Severe: {Moderate:
Lindley } slope. i slope. { slope. 5 slope.
H i i

See footnote at end of table.
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T T T T
] ] ] ]
Soil name and H Camp areas 1 Picnic areas H Playgrounds | Paths and trails

map symbol ! ] | i
] | ) i
T T 1 i
) [} ] ]
i ] } |

65E3mmmmmm e ———————— {Severe: |Severe: \Severe: \Moderate:
Lindley | slope. | slope. { slope. | too clayey,

; i ! { slope.

! i | i
65F-=cmmmemaaa R ettt iSevere: |Severe: |Severe: |Moderate:
Lindley { slope. { slope. | slope. | slope.

) ] [) ]
] ] [) ]
69C2mmmmmcmmm e iSevere: {Moderate: |Severe: iModerate:
Clearfield | wetness, { wetness, | wetness, | wetness,
| percs slowly. } too clayey. i slope. | too clayey.
] [] 1 t
1 [} 1 . (]
T5=c=momccacacccan ~--=|{Moderate: iModerate: {Moderate: 1Slight.
Givin | wetness, | wetness. | wetness, i
{ percs slowly. H | percs slowly. |
[) [] 1 )
) ] 1 i
T6Bememmmcmc e 181light=====mcccccaaa- }Slightee~eecmcaecacaa|Moderate: 1Slight.
Ladoga H ' ! slope. i
) 1 1 1
] ] 1 I
76C2-ccanx wmceecccmecc!Slight=recme=cmcmceax 1Slightemeeemeccacanax !Severe: 1Slight.
Ladoga ! i | slope. !
() () ] ]
] L] ] ]
T6D2=mmmaaa B IModerate: {Moderate: {Severe: 1Slight.
Ladoga | slope. | slope. ! slope. i
1 [] [] )
] ] ] ]
80B-vcwemecaa ———mmmeoe— 1Slight-===ccccacaaaaa- 18light-==aaamcocmcn -}Moderate: 1Slight.
Clinton ! \ i\ slope. ]
) ] [] 1
1 ] ] ]
80C2~==== —emeeeec———aa 1Slight-====--acec-- ~=1Slighteeceecccncaaax- |Severe: 18light.
Clinton ! i | slope. :
] } ! ]
80D2-ccaax L ‘Moderate: iModerate: |Severe: 1Slight.
Clinton { slope. { slope. } slope. i
(] ) . ) 1
] ] ] ]
88~vemecccccccncccaaa. |Moderate: iModerate: iModerate: 1S1light.
Nevin | wetness. | wetness. | wetness. ]
| ] | i
93D2%: 1 | | i
Shelby-====-- w——————- iModerate: iModerate: 1Severe: 1Slight.
! slope, ! slope. i slope. i
| percs slowly. i ! i
[] [ ] []
] [} ] ]
Adaireece—o--- vmm————— {Moderate: {Moderate: {Severe: {Moderate:
| slope, | wetness, | slope. | wetness,
| wetness, | slope. i | too clayey.
| percs slowly. : ] !
i | i i
PEDELE ! H ! !
Calebreceecex B {Moderate: 'Moderate: |Severe: iSlight.
! slope. ! slope. | slope. e
i ' i 1
Mysticm=-recccccaaaaa iModerate: iModerate: |Severe: 18light.
{ slope, ! slope. | slope. }
{ percs slowly. H i i
] ] [] 1
[] ] ] ]
L R e ~----|Severe: 1Slightecececccccaaana |Moderate: 1Slight.
Huntsville { floods. ! i floods. H
] ] ] 1
] ] ] I
119=cccccaan —————————— iModerate: {Moderate: IModerate: iSlight.
Muscatine | wetness. | wetness. i
1 [} 1
1 ] I

| wetness.
1]
]

See footnote at end of table.



132 SOIL SURVEY
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H ) i i
Soil name and i Camp areas H Picnic areas H Playgrounds { Paths and trails
map symbol ] | | !

i ! i i

i ) ] i

' i : |
120Be=ccecccax ——essee ~={Slighteeececccncccaa|Slight----ccccacancaa= {Moderate: {Slight.
Tama ! H ! slope. !

H i } ]
120C2~mmec-= ——————— ~=iSlightese==cccccacs 1Slighte====- ~====----|Severe: iSlight.
Tama i i ! slope. !

) 1 ] 1

i ] i t
120D2ewmeceex e ~-|{Moderate: {Moderate: iSevere: 1Slight.
Tama ! slope. | slope. { slope. H

i i } | .
130=ccenn———— cemm——a ~-{Severe: }Severe: |Severe: jSevere:
Belinda | wetness, | wetness. | wetness, | wetness.

| percs slowly. 1 | percs slowly. |

] ] 1 1

] ] 1 ]
131Becccncaaa cemem—- ~-|Moderate: iModerate: iModerate: iSlight.
Pershing | wetness, | wetness. | slope, 1

| percs slowly. | ! wetness, |

! i ! percs slowly. 1

[] ] [] (]

i ] ] ]
131C2=vcm=a-= cemmom~ {Moderate: {Moderate: iSevere: iSlight.
Pershing | wetness, | wetness. { slope. 1

! percs slowly. i ! ]

i | } !
132B==~meemaa ~mm———e ~=|Moderate: iModerate: {Moderate: iSlight.
Weller { wetness, i wetness. i slope, )

! percs slowly. ! | wetness. i

] ] [] ]

] ] ] ]
132C2=vwnce=- ~—ceeee ~-{Moderate: {Moderate: iSevere: 1Slight.
Weller | wetness, | wetness. | slope. i

! percs slowly. ' i i

1 [] ] []

] ] ] )
133--ccocmn-- et ~-{Severe: iModerate |Severe: iModerate:
Colo } floods, | wetness. | wetness, | wetness,

| wetness. { i floods. { floods.

1 (] 1 1

I ] ] ]
133B=m~ccmcccncacaa- ~-iSevere: {Moderate: |Severe: {Moderate:
Colo i floods, | wetness. | wetness. | wetness.

| wetness. i | ]

] ! ] ]
1334=cmccnnaa ~eeee-=-~-|Severe: {Moderate: |Severe: {Moderate:
Colo { floods, | wetness. i wetness, | wetness,

| wetness. i { floods. i floods.

[] [] [] L]

] ] ] ]
162B-=e=cm-==wcameem-==}Slightecem=aaeaaan {Slight~mmemccccmanaoc iModerate: !Slight.
Downs ! ! { slope. !

i ] ] ]
162C2-~-meemcccecna= iSlight---=~ ~—meeeea 1Slighteecccnccccccaa. {Severe: 1Slight.
Downs H | { slope. 1

) ] ] ]

] 1] 1 ]
162D2-~wama=m R Lt ~-{Moderate: iModerate: {Severe: iSlight.
Downs { slope. | slope. { slope. 1

} ] i ]
163B~r~ccce=x ~————a- ~-{Slight-eeccacacaaa =~=-|Slighteececca- ~ewmcaaa iModerate: 1Slight.
Fayette ' ] i slope. |

] 4 [] ]

] ] ] ]
163C2~cmamaan ————eea ~=}Slight=m=== ceecen- 1Slight----cwecma-acu- |Severe: iSlight.
Fayette ' ] i slope. !

] () 1 ]

] 1 ] ]
163D2-~e===-==ecececeaa-|Moderate: iModerate: iSevere: 1Slight.
Fayette { slope. { slope ! slope. i

] } } !
163E2, 163F2-~<aee~-~-{Severe: iSevere: |Severe: {Moderate:
Fayette i slope. ! slope. i slope. | slope.

] () [] 1

] 1 (] I
17902 canceauax ~—————— ~-{Moderate: {Moderate: {Severe iSlight.
Gara percs slowly, slope. i slope !

[] []
) )
! ]

1]
]
{ slope.
]
1

See footnote at end of table.
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| T [] T
3 ] ] ]
Soil name and 1 Camp areas H Picnic areas H Playgrounds | Paths and trails
map symbol H i 1 1
: i i |
T T T T
] 1 ] ]
i 1 ] ]
179E2, 179F-e=eeaa |Severe: iSevere: iSevere: iModerate:

Gara ! slope. | slope. | slope. | slope.
] ] ] ]
' 1 ] ]

185D, 185D2~~ewew- iSevere: IModerate: |Severe: 1Slight.
Bauer | percs slowly. { slope. { slope, i
E ! | percs slowly. {
] ] ]

] ] ] ]
185E2--===cccccacaaaa- 1Severe: {Severe: {Severe: iModerate:
Bauer ! slope, | slope. } slope, ! slope.

| percs slowly. ! | percs slowly. H
) [] 1 ]
] ] ] ]
208---memome e |Severe: 1Slighteeeccca wwmmmn=={Slightemececccccaaaa iSlight.
Landes | floods. ! { ]
1 ) ] [
] ] ] ]
A e R T iSevere: {Moderate: iSevere: iModerate
Kennebec { floods. ! floods. } floods. ! floods.
1 1 1 t
i 1 [ 1
220~e-ccmmmccccanao iSevere: 1Slighte=cmcccaaaaa --~{Moderate: 1Slight.
Nodaway ! floods. ! { floods, |
t 1 { 1
] ] ] ]
222C, 222C2-=wcemcanaa iSevere: {Moderate: iSevere: iModerate:
Clarinda | percs slowly, | wetness, | slope, | wetness,
| wetness. ! too clayey. | wetness, ! too clayey.
\ [ } percs slowly. |
] 1 ) ]
] ] ] ]
230C*, 230C2%; ! i ! !
Clearfielde~smeceee-e-- iSevere: iModerate: iSevere: iModerate:
{ wetness. { wetness, i slope, { wetness,
H ! too clayey. | wetness. | too clayey.
] i i |
Arispe-==ececocccccaaa iModerate: iModerate: iSevere: iModerate:
| percs slowly, | too clayey. | slope. | too clayey.
! too clayey. i i !
1 ] ] []
] ] ] ]
24Bemeccmc e e iSevere: |Severe: iSevere: |Severe:
Wabash | floods, | wetness. | wetness, | wetness.
| wetness, 1 | percs slowly. H
| percs slowly. | ] ]
] ] [] []
1 ] ] ]
273B-==eccmcmmccceaea 1Slightececcacrccnnnaa 1Slight~~=eccccccacaan |Moderate: 1Slight.
Olmitz ) } } slope. i
1 [] [] 1
] ] 1 I
273C-=mmmmccccccnnanan 1Slighte==emerececaaas 1Slighteeecccccaacaaa- iSevere: 1Slight.
Olmitz i i i slope. i
] ) ] ]
) ] ] ]
279-cceccccocccccacnnan |Severe: iModerate: iSevere: {Moderate:
Taintor { wetness. | wetness, | wetness. { wetness,
1 ! too clayey. i | too clayey.
] [] [] []
] 1 ] [}
280--=-~~ceccmccmcee |Moderate: ‘Moderate: iModerate: iSlight.
Mahaska | wetness. | wetness. | wetness. i
1 ] 1 1
] ] t
281Beceecccccccccncaas {Slighteemmeceecccaccann iSlighteeeccemcacnaca= iModerate: 1Slight.
Otley 1 | | slope. |
] () [] 1
] ] ] 1
281C2------memeoeeee 1Slight--=c---emeneea- 1Slight~~~recccccccaaa- |Severe: 1Slight.
Otley i ) | slope. |
1 ) ] t
] ] ] ]
281D2-=ecccmemmnmmaaae iModerate: iModerate: iSevere: 1Slight.
Otley slope. slope. | slope. H
] []
1 [

See footnote at end of table.
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i i i i
Soil name and H Camp areas i Picnic areas | Playgrounds | Paths and trails
map symbol i | | !
] : } !
i ) T H
| | | |
313D2==wemcccacccewaaa|Severe: |Moderate: |Severe: ISlight.
Gosport { percs slowly. ! slope. ! slope, !
) ) ]
I E E percs slowly. i
313E2, 313F2--v==-~---|Severe: |Severe: iSevere: iModerate:
Gosport } percs slowly, ! slope. } slope, | slope.
E slope. i | percs slowly. H
i ! i
315#%; ] ] : |
Alluvial land. ! ! | 1
| ! ! ]
Landes===-~==ee- -----ESevere: !Slight---------------:Slight~--------~-----381ight.
! floods. i : |
! ! ! ]
362=ncccmmcnccaan ~~==={Severe: {Moderate: {Severe: |Moderate:
Haig | wetness, | wetness. | wetness, | wetness.
5 percs slowly. E E percs slowly. E
1 ] ] I
364Bvmmmmm e eaae- ~-=--|Severe: {Moderate: {Severe: {Moderate:
Grundy | wetness. { wetness, | wetness. | wetness,
i ! too clayey. E i‘too clayey.
] ] ]
368~cccemnnncanaaa ~=-=--{Moderate: {Moderate: {Moderate: 1Slight.
Macksburg | wetness. | wetness. { wetness. !
i i i |
368B~ecc==- R ~-=--{Moderate: |Moderate: iModerate: iSlight.
Macksburg | wetness. | wetness. } slope, !
E E E wetness. E
] ] ] ]
369e~mmcccccccanccwaaa|Severe: {Moderate: {Severe: {Moderate:
Winterset | wetness. | wetness, | wetness. | wetness,
E E too clayey. E : too clayey.
] 1 1
370B~ce==- N ~===|Slighteecmneac-- ~====]Slighteeeu- cemmcan- iModerate: 1S1light
Sharpsburg ! i | slope. }
i i | |
370C, 370C2~------—---ESlight------ ----- ----iSlight ------- —ecemn— ~{Severe: iSlight
Sharpsburg i i i slope. |
1 ) ] [}
] ] ) )
370D2-m=ececammane~aaa=!Moderate: {Moderate: {Severe: 1Slight.
Sharpsburg { slope. ! slope. ! slope. !
i ] | i
373E%: ! ! : i
Tallula--=~=ec--== ~-==)Severe: }Severe: }Severe: {Moderate:
E slope. i slope i slope. E slope.
i ] +
Downgems=esesecce~-a=|Severe: {Severe: {Severe: iModerate:
E slope. : slope. 3 slope. ; slope.
] ]
428Beenm—=- ~mmee--~=-=|{Moderate: |Moderate: iModerate: 1S1light
Ely | wetness. | wetness. { slope, H
; E E wetness, E
(] ]
4§30-~ccemecacmcacmaaaa]Severe: {Moderate: iSevere: {Moderate:
Ackmore { floods, | wetness, | wetness, | wetness,
E wetness. 5 floods. E floods. i floods.
[l
] 1 (] 1]
§53ccacccncncccaacac~~|Severe: iSevere: |Severe: |Severe:
Tuskeego | wetness, | wetness. | wetness, | wetness.
: girc: slowly, E ; percs slowly. E
oods. ) |
i !
478GH*:; ; i : !
GoSporte==eeceew-ea---|Severe: {Severe: {Severe: iSevere:
g slope. § slope. ! slope. } slope.
} |

Sge footnote at end of table.
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Alluvial land

1 T T 1
[] ] ] ]
S0il name and i Camp areas : Picnic areas 1 Playgrounds { Paths and trails
map symbol } | ] i
} i i i
T T T T
) [l ] ]
1 ) ] ]
] ) [ ]
478G#*: : i i |
Rock outecrop. ! i i i
) ) 1 1
1 ) 1 1
485ccec e ----{Severe: {Moderate: iSevere: iModerate:
Spillville i floods. { floods. { floods. | floods.
] ) ] 1
1 ] ] ]
570Beesccax ——eecemee 1Slight=-=vrcccnaa iSlight-ceeccecccanaa- ‘IModerate: 1Slight.
Nira | : } slope. i
() () 1 ]
[] ] ] ]
570C2-ccccnx ——————— iSlight--=-vcccccaa- iSlighteeececceaaa ~~~-=--{Severe: 1Slight.
Nira \ ! ! slope. '
} : ! ;
822D2-=~=~ P ettt |Severe: {Moderate: iSevere: {Moderate:
Lamoni | wetness, { slope, { slope, | wetness,
} percs slowly. | wetness. | wetness. ! too clayey.
] 1 [] ]
] ] ] ]
831B-=mccmeaas ———-- |Moderate: {Moderate: iModerate: 1Slight.
Pershing | wetness, { wetness. { slope, |
! percs slowly. | | wetness, !
| i | percs slowlv. |
1 ) 1 1
] ] ] ]
870Be-mcmcccaaaaae }Slightec=eecceaaax 1Slighte==enseeeceameee-|Moderate: 1Slight.
Sharpsburg : 1 ! slope. i
[] ) []
| ] ] ]
870C-moccccmamccmccoac!Slight-oommv cemmmmee=!Slightemme-mccam—-- ISevere: iSlight,
Sharpsburg H ! | slope. |
) ) [] ]
. ] ] ] ]
876Bewcmcmccecaaaao 1Slightececccccaaae 1Slighteeeam=aaa- ~=-=-}Moderate: {Slight.
Ladoga | i ! slope. }
1 i i i
993D2%: i ! : !
Gara-ce-emeecncac- iModerate: {Moderate: |Severe: 1Slight.
{ percs slowly, { slope. { slope. i
| slope. H H i
: i i |
Armstronge~eceecaa- {Moderate: {Moderate: iSevere: {Moderate:
{ slope, ! slope, } slope. ! too clayey.
! wetness, | wetness, ! ]
! percs slowly. | too clayey. i 1
' | i i
993E2%: i : i )
Gara--=--~ceccce-wa- |Severe: iSevere: |Severe: iModerate:
i slope. { slope. | slope. E slope.
: | ‘ ;
Armstrong-~=e===-- {Severe: |Severe: iSevere: IModerate:
\ slope. | slope. { slope. | too clayey,
: i ] { slope.
i i i }
1075ecancccancncaaa {Moderate: {Moderate: {Moderate: 1Slight.
Givin | wetness. | wetness. { wetness, E
i i i i
1220-=m=mecmcmmneeaa {Severe: {Moderate: |Severe: {Moderate:
Nodaway } floods. | floods. { floods. E floods.
i ! H i
1315%: ! i i i
Alluvial land. : | i i
] ] 1 1
1 ] 1 ]
Landes---==aceeoco- iSevere: 1Slight-mmeeoeeee~ce=c|Slight-—--- eeee-e-—--!Slight.
floods. ! i i
; ! |
1316%, H H ]
i i !
H H i

See footnote at end of table.
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued

Strip mine spoils

5040%,
Cut and fill land

T ] T l
] ] ]
Soil name and ! Camp areas i Picnic areas H Playgrounds ! Paths and trails
map symbol 1 : i {
i i \ )
T T T T
] ] ] ]
i ' i i
1368--ccccceaccnacnca" {Moderate: {Moderate: iModerate: 1Slight.
Macksburg wetness. | wetness. | wetness. 1
1 () 1
] 1 I
5020G*, i | i
i i i
| ] ]
] [] 1
] ) 1
i i |
[ ] 1
! ] 1]

B See map unit description for the composition and behavior of the map unit.
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Absence of an entry indicates the soil

TABLE 9.--WILDLIFE HABITAT POTENTIALS

[See text for definitions of '"good," "fair," "poor," and "very poor."
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TABLE 9.--WILDLIFE HABITAT POTENTIALS--Continued
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TABLE 9.--WILDLIFE HABITAT POTENTIALS--Continued

Potentlial as habitat for--
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* See map unit description for the composition and behavior of the map unit.
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TABLE 10.-~BUILDING SITE DEVELOPMENT

SOIL SURVEY

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.

text for definitions of "slight," "moderate," and "severe."

rated]

Absence of an entry means soil was not

] i i H i
Soil name and | H Dwellings ) Dwellings H Small 1 Local roads
map symbol | excavations ! without H with ! commercial H and streets
; H basements E basements 1 buildings |
)
| § | | i
8Bm-eemmen B et 1Slightee~cceccc-= iModerate: iModerate: {Moderate: |Severe:
Judson ! | shrink-swell, { shrink-swell, | shrink-swell, ! frost action,
f i low strength. f low strength. { low strength. i low strength.
]
] [} ] ]
B8Cemmmmmmemcc e 1Slightere-cenaaa- iModerate: {Moderate: |Moderate: {Severe:
Judson i { shrink-swell, | shrink-swell, | slope, | frost action,
H { low strength. } low strength. } shrink-swell, } low strength.
] | i | low strength. ]
! : i 1 |
11B*%: ! ! ! i |
Colo==memcecann - {Severe: iSevere: iSevere: {Severe:
! ! floods, | floods, } floods, | floods,
| } shrink-swell, { shrink-swell, | shrink-swell, ! low strength,
1 E wetness. E wetness. | wetness. | wetness.
) ) ]
] ] ] ] ]
Ely-e-r=ccmcacaa= | iSevere: {Severe: {Severe: {Severe:
! { low strength. | low strength, { low strength. { frost action,
E H E wetness. E E low strength.
()
] ] ] ] ]
13B%; i i 1 } !
Nodaway-==em=-ea= 1 |Severe: {Severe: |Severe: iSevere:
| | floods. { floods. ! floods. i floods,
E E i ; E frost action.
] ] 1 1]
Vesser-eeese-caaa ) iSevere: iSevere: iSevere: |Severe:
| { floods, | floods, { floods, | floods,
H | wetness, | wetness, { wetness, | wetness,
] } low strength. 5 low strength. | low strength. é low strength.
: 1 1 i
24p2eee=x R L LT } {Moderate: {Moderate: |Severe: |Severe:
Shelby | i slope, } slope, ! slope. | low strength.
! | shrink-swell, } shrink-swell, | 1
' { low strength. | low strength. ) |
: ! ! ! ’
24E2emmccmcccneana] iSevere: iSevere: |Severe: |Severe:
Shelby H { slope. { slope. | slope. i low strength,
: i i ! { slope.
' | ! | ]
fIeccnccnaaa B L |Severe: {Severe: {Severe: {Severe:
Bremer | ! wetness, | wetness, | wetness, | wetness,
H { shrink-swell, ! shrink-swell, ! shrink-swell, { frost action,
} { floods. ; floods. | floods. i floods.
: ! ! !
S5lececcamcacaaaan - iSevere: |Severe: |Severe: |Severe:
Vesser ! ! floods, i floods, } floods, } floods,
H | wetness, | wetness, | wetness, | frost action,
| | low strength, : low strength. { low strength. i low strength.
] ] []
1 1] ]
53%, ) ! } ! )
Riverwash E E i E E
] ] ] ]
54, Sl4ec—cccmnaaas ' {Severe: {Severe: {Severe: iSevere:
Zook H ! floods, { floods, ! floods, { floods,
! | wetness, | wetness, { wetness, | low strength.
H | shrink-swell. { shrink-swell. { shrink-swell. H
] ! | H |
63Cecnwmccncacacaa | 1Slighteeceeaea ~==={Slightev-cccca-- {Moderate: iSlight.
Chelsea : ! i : slope. !
] )
63F2ccm~mcmcnmcaen 1 |Moderate: |Moderate: {Severe: |Moderate:
Chelsea cutbanks cave. | slope. ! slope. E slope. : slope.
! i

See footnote

at end of table.



MARION COUNTY, IOWA

143

See footnote at

end of table.

TABLE 10.--BUILDING SITE DEVELOPMENT--Continued
i ] i T ]
Soil name and | Shallow ) Dwellings 1 Dwellings i Small 1 Local roads
map symbol 1 excavations ! without H with | commercial H and streets
} | basements | basements } buildings 1
] T T T T
z a | | z
65D2-ccmeecaamanaa {Moderate: iModerate: {Moderate: |Severe: iSevere:
Lindley } too clayey, ! shrink-swell, { shrink-swell, | slope. { low strength.
i slope. ! low strength, } slope, | \
E { slope. | low strength. | !
(] ] ] [
] ] ] ] ]
65E, 65E3, 65F-=--~|Severe: }Severe: iSevere: }Severe: iSevere:
Lindley } slope. ! slope. { slope. ! slope. { low strength,
i i } | | slope.
! i 1 1 '
69C2emmmcann~ -=--=|Severe: iSevere: iSevere: 1Severe: iSevere:
Clearfield i wetness. { shrink-swell, { shrink-swell, ! shrink-swell, { shrink-swell,
1 | wetness, | wetness, | wetness, ! low strength,
! i low strength. i low strength. ! low strength. { frost action.
i { | ) |
75eec==accccacaaa-|Severe: iSevere: |Severe: iSevere: |Severe:
Givin | wetness. } low strength. i low strength. | low strength. i low strength,
! ! } \ } frost action.
1 1 ] ) ]
I ] ] ) ]
76B, 76C2-~=cvecax 1Slighteeeeeea ~---=~|Severe: |Severe: ISevere: |Severe:
Ladoga E ! low strength. { low strength. } low strength. { low strength.
) 1 ) ]
] ] ] (] ]
T6D2~=cmmmmmecmeam iModerate: iSevere: iSevere: iSevere: iSevere:
Ladoga | slope. ! low strength. } low strength. \ slope, ! low strength.
E ! i ! low strength. i
) 1 N) 1
i (] [ 1 1
80B, 80C2---=---=-|Slighteceececa~aa {Severe: iSevere: iSevere: iSevere:
Clinton i { low strength. i low strength. i low strength. ! low strength.
] [] ] ] !
1 ] ] ) ]
80D2=~wwceecceau-ci{Moderate: iSevere: 1Severe: |Severe: 1Severe:
Clinton i too clayey, { low strength. | low strength. { slope, { low strength.
} slope. H ) | low strength. |
] 1 ] ] '
I 1 ] ] ]
88--cccecccaaeaa--|Severe: {Moderate: |Severe: {Moderate: |Severe:
Nevin | wetness. | wetness, | wetness. | wetness, | frost action,
i ! shrink-swell, | { shrink-swell. ! low strength.
! | low strength. | 1 i
: ] ! ! i
93D2*%: i i i ! |
Shelbyee=~= e iModerate: {Moderate: {Moderate: iSevere: iSevere:
i slope. \ slope, { slope, { slope. ! low strength,
: ! shrink-swell, ! shrink-swell, H !
! ! low strength. ! low strength. ! !
) ] ] ] ]
(] ] ] ] i
Adaire--ee-- «===-{Severe: {Severe: iSevere: iSevere: |Severe:
! wetness, } shrink-swell, { shrink-swell, i shrink-swell, { low strength,
! | wetness. { wetness. | wetness, } frost action.
i } ] i slope. H
i | } } i
94D2*; i i i i i
Calebemceccmccenaax iModerate: iModerate: iModerate: {Severe: iSevere:
i slope, | low strength, { wetness, i slope. | low strength.
| wetness. ! slope. | slope, | i
i ! { shrink-swell. H i
i ) i i !
Mysticeewcccaaeas -iModerate: 'Moderate: {Moderate: iSevere: {Severe:
{ slope, \ shrink-swell, \ wetness, i slope. i low strength,
i too clayey. { slope, { shrink-swell, } i frost action.
! | low strength. ! slope. ) i
1 [} ] [] 1
1 ) 1 1 1
98-ecmmcaccccnccaa |Severe: |Severe: iSevere: iSevere: iSevere:
Huntsville { floods. t floods. i floods. i floods. | floods,
4 i H H } frost action.
i : i : i
119-cccecccccaceeas iSevere: IModerate: {Severe: iModerate: |Severe:
Muscatine | wetness. | wetness, | wetness. ! wetness, { low strength,
H i low strength, ! | shrink-swell, | frost action.
i { shrink-swell. ) H i
(] ] ] (]
] ] ] ] ]
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TABLE 10.--BUILDING SITE DEVELOPMENT-~Continued
H ] ] {
Soil name and | Shallow 1 Dwellings 1 Dwellings | Small ! Local roads
map symbol } excavations ] without ! with ! commercial ! and streets
) | basements H basements | buildings |
1 i v T H
! ! ! ! }
120Bewec~eacen~ve=i{Slight=ee-aeceeu-|{Moderate: {Moderate: {Moderate: iSevere:

Tama i ! low strength, ! low strength, \ shrink-swell, | frost action,
i ! shrink-swell. { shrink-swell. { low strength. ! low strength.
' ! } i |

120C2=-a== ~eee=e==|Slight--==s------|Moderate: {Moderate: iModerate: |Severe:

Tama H { low strength, { low strength, ! slope, | frost action,
H } shrink-swell. i shrink-swell. { shrink-swell, ! low strength.
} ! H | low strength. |
| : | 1 ]

120D2evcocccaa= ~-=|Moderate: tModerate: {Moderate: |Severe: |Severe:

Tama ! slope. } slope, ! slope, { slope. { frost action,
) ! low strength, i low strength, ) | low strength.
: i shrink-swell. } shrink-swell. | !

) 1 H ! |

130e=-==-- «m=-==-=|{Severe: \Severe: |Severe: iSevere: iSevere:

Belinda | wetness, } shrink-swell, } shrink-swell, ! shrink-swell, ! shrink-swell,
H | wetness, | wetness, | wetness, { wetness,
| | low strength. | low strength. { low strength. } low strength.
i ! i i i

131B, 131C2--=--- iModerate: iSevere: iSevere: iSevere: iSevere:

Pershing | wetness, ! shrink-swell, { shrink-swell, ! shrink-swell, ! shrink-swell,
| too clayey. ! low strength. | wetness, i low strength. { low strength,
1 1 | low strength. i { frost action.
[] ] ] (] [}

1 ] ] ] ]

132B, 132C2----- {Severe: }Severe: }Severe: |Severe: {Severe:

Weller | wetness. | shrink-swell, { shrink~swell, } shrink-swell, } shrink-swell,
H ! low strength. ! low strength, } low strength. } frost action,
| { | wetness. ! ! low strength.
i i : | !

133, 133B, 133+---(Severe: {Severe: iSevere: 1Severe: |Severe:

Colo | wetness, i floods, ! floods, i floods, { floods,

} floods. ! shrink-swell, | shrink~swell, } shrink-swell, | low strength.

H | wetness. | wetness, | wetness. H

i | ! ! i
162Br=mwenmana—a 1Slight=eeccencaaa iModerate: tModerate: iModerate: 1Severe:

Downs | ! low strength, | low strength, | shrink-swell, | frost action,
H i shrink-swell. ! shrink-swell. ! low strength. i low strength.
] ] [] ] ]

1 ] ] ] ]

162C2-ww== R 1Slighte--emc-aa-a }Moderate: iModerate: iModerate: iSevere:

Downs | i low strength, ! low strength, { slope, { frost action,
! ! shrink-swell. { shrink-swell. ! shrink-swell, i low strength.
i ! i } low strength. }

] | ) | i
162D2-~=comcae=-- iModerate: iModerate: iModerate: iSevere iSevere:

Downs i slope. ! slope, | slope, { slope { frost action,
H I low strength, ! low strength, i i low strength.
i i shrink-swell. i shrink-swell. 1 H
1 ( i 4 J
' ] ] ] ]

163Beccee-cac—eaa 1Slighte=-eccccacaaa {Moderate: iModerate: {Moderate: iSevere:

Fayette 1 i low strength, t low strength, { shrink-swell, i frost action,
H ! shrink-swell. { shrink-swell. { low strength. i low strength.
] (] ] 1 1
1 ] ] ] 1

163C2~cem—emmuna 1Slight--ececem-n- iModerate: iModerate: iModerate: iSevere:

Fayette \ ! low strength, ! low strength, \ slope, | frost action,
\ i shrink-swell. { shrink-swell, ! shrink-swell, ! low strength.
1 | { ! low strength. )

() 1 [} ] ]
1 ] [} [] I
163D2~eem=cac-a- {Moderate: tModerate: iModerate: |Severe: |Severe:

Fayette i slope. ! slope, i slope, { slope. { frost action,
) } shrink-swell, i low strength, i | low strength.
H \ low strength. } shrink-swell. ) i
] [ 4 ) ]

L] ] [ ] ]
163E2, 163F2------|Severe: iSevere: {Severe: |Severe: |Severe:
Fayette slope. | slope. ! slope. { slope. \ frost action,
[] 1 [} ]
] ] t ]
| i ] ]
} ; | }

See footnote at end of table.

low strength,
slope.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued
H H i | ]
Soil name and | Shallow H Dwellings H Dwellings H Small 1 Local roads
map symbol H excavations 1 without i with H commercial i and streets
i E basements | basements | buildings |
] [] []
| ; a | |
179D2==mcccau-x iModerate: iModerate: iModerate: iSevere: iSevere:
Gara } slope. } slope, | slope, } slope. } low strength.
! { shrink-swell, ! shrink-swell, 1 i
H ! low strength. | low strength. H |
] ] ] ] ]
] ] 1 1 ]
179E2, 179F=e--= |Severe: iSevere: iSevere: {Severe: iSevere:
Gara i slope. t slope. | slope. | slope. { low strength,
; i i ! | slope.
: : | ' i
185D, 185D2---=~ iModerate: iSevere: iSevere: |Severe: iSevere:
Bauer ! too clayey, { shrink-swell, i shrink-swell, ! shrink-swell, { shrink-swell,
| slope. { low strength. i low strength. ! low strength, \ low strength.
' i } { slope. ]
] i \ ! \
185E2~cc-mccea-m- iSevere: iSevere: |Severe: iSevere: 1Severe:
Bauer \ too clayey, ! shrink-swell, | shrink-swell, | shrink-swell, { shrink-swell,
{ slope. i low strength, | low strength, i low strength, ! low strength,
E E slope. i slope. E slope. i slope.
[] ] ] ] ]
208--ocnemn ~--==--|Severe: |Severe: |Severe: |Severe: {Moderate:
Landes ! cutbanks cave. | floods. i floods | floods. { floods,
R | i | | low strength.
1 1] ) ] )
] [} ) 1 ]
212-wmmmncccnnan |Severe: iSevere: |Severe: |Severe: iSevere:
Kennebec { floods. i floods. ! floods. i floods. } floods,
i ! ! i | frost action,
| } } \ ! low strength.
[] [] 1 [] []
] ] 1 ] ]
220ccwmcnac" ==---==|Severe: |Severe: iSevere: iSevere: iSevere:
Nodaway | floods. i floods. ! floods. | floods. \ floods,
\ ! [ [ } frost action.
[] 1 1 1 1
[ 1 ] ] )
222C, 222C2-=-~- iSevere: iSevere: |Severe: iSevere: iSevere:
Clarinda \ wetness. ! wetness, ! wetness, { wetness, } frost action,
H | shrink-swell, ! shrink-swell, | shrink-swell, { shrink-swell,
| ! low strength. | low strength. { low strength. { low strength.
] ] ] 1 ]
2300, 230c2%: | i i 5 3
Clearfield===-- iSevere: iSevere: iSevere: |Severe: iSevere:
{ wetness. { shrink-swell, ! shrink-swell, { shrink-swell, ! shrink-swell,
i | wetness, | wetness, | wetness, { low strength,
| { low strength. { low strength. | low strength. i frost action.
1 () ] [] ]
[} L] ] ] ]
Arispe~eecee-aa 1Slighte=-eccan-= }Severe: }Severe: i|Severe: |Severe:
H } shrink-swell, } shrink-swell, { shrink-swell, { shrink-swell,
i ! low strength. I low strength. | low strength. ! low strength,
i ! i | ! frost action.
i i i i }
24Bememccccnanna {Severe: iSevere: iSevere: |Severe: |Severe:
Wabash | wetness, | wetness, { wetness, | wetness, | wetness,
| floods. { floods, { floods, i floods, i floods,
i { shrink-swell, { shrink-swell. i shrink-swell. ! low strength.
] ) ) 1 ]
] [] [] ] ]
273B, 273Ce=-=== 1Slightemree-acono {Moderate: {Moderate: {Moderate: iSevere:
Olmitz ' | shrink-swell, { shrink-swell, { shrink-swell. { low strength.
| ! low strength. { low strength. H H
1 1 [] 1 []
1 1 1 1 ]
279eemcmmcaaaaea iSevere: {Severe: {Severe: iSevere: |Severe:
Taintor | wetness. | wetness, { wetness, | wetness, { frost action,
i | shrink-swell, \ shrink-swell, { shrink-swell, { shrink-swell,
| ! low strength. ! low strength. | low strength. { low strength.
1 ) ] [] )
] f ] 1 []
280-~----- EET TR |Severe: iSevere: iSevere: |Severe: |Severe:
Mahaska wetness. i low strength. | wetness, { low strength, \ low strength,
] ] (] )
\ ] 1 H
] [] t ]

See footnote at end of table.

low strength.

frost action.
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TABLE 10.--BUILDING SITE DEVELOPMENT=-~Continued
T H 1 i T
Soil .name and | Shallow | Dwellings 1 Dwellings 1 Small H Local roads
map symbol | excavations | without | with } commercial ! and streets
' i basements i basements } buildings i
H i 1 i i
| i i | !
281B, 281C2~==~====|Slighte~e==-- ~-~-}Severe: iSevere: iSevere: iSevere:
Otley i | shrink-swell, | low strength. ! low strength. { low strength.
! ! low strength. i i i
' | i i !
281D2~-we== ~e==-===|Moderate: iSevere: {Severe: |Severe: |Severe:
Otley ! slope. { shrink-swell, ! low strength. | slope, } low strength.
: ! low strength. ! ! low strength. !
] i ] ! i
313D2eccccccaca-- {Severe: {Severe: |Severe: |Severe: |Severe:
Gosport } too clayey. } shrink-swell, \ shrink-swell, } shrink-swell, | shrink-swell,
| t low strength. { low strength. { low strength, | low strength.
) ! [ | slope. !
: : i 1 |
313E2, 313F2---~~-|Severe: {Severe: |Severe: {Severe: |Severe:
Gosport ! slope, ! shrink-swell, { shrink-swell, i shrink-swell, { shrink-swell,
! too clayey. | low strength, { low strength, | low strength, i low strength,
! { slope. ! slope. ! slope. ! slope.
' | ! | :
315%; ' i ) ! !
Alluvial land. | 1 i i !
() ] (] ] ]
[] ] 1 ] 1
Landes~~=cw=cco- |Severe: |Severe: iSevere: {Severe: |Moderate:
{ cutbanks cave. | floods. i floods. { floods. { floods,
! i ! ! | low strength.
! ! i | !
362ccacecna= —————— }Severe: {Severe: |Severe: iSevere: iSevere:
Haig | wetness. | wetness, ! wetness, } wetness, } frost action,
) } shrink-swell, { shrink-swell, { shrink-swell, | shrink-swell,
H | low strength. | low strength. { low strength. i low strength.
| i i ! !
B e ~=-}Severe: iSevere: iSevere: iSevere: iSevere:
Grundy | wetness. { shrink-swell, { shrink-swell, { shrink-swell, | low strength,
H ! low strength, | wetness, | wetness. { frost action,
! | wetness. ! low strength. 1 | shrink-swell.
() [] ] I ()
[} [l ] ]
368, 368Becvee=-c |Severe: |Severe: {Severe: {Severe: {Severe:
Macksburg | wetness. { low strength. | low strength. | low strength. | low strength,
i | ] ! | frost action.
! i ! ! |
369=cace-=- ~======|Severe: iSevere: {Severe: iSevere: |Severe:
Winterset | wetness. { wetness, | wetness, | wetness, | shrink-swell,
| { shrink-swell, | shrink-swell, ! shrink-swell, | frost action,
| { low strength. i low strength. | low strength. ! low strength.
] ! i ] |
370B, 370C, 370C2-|{Slighte--w---<---|Severe: 1Severe: iSevere: {Severe:
Sharpsburg { | shrink-swell, | shrink-swell, { shrink-swell, | low strength.
| } low strength. ! low strength. | low strength. '
! i ! } ]
370D2=cvmccncaeen iModerate: |Severe: |Severe: {Severe: iSevere:
Sharpsburg { slope, { shrink-swell, | shrink-swell, | shrink-swell, | low strength.
} too clayey. } low strength. i low strength. { slope, )
| ) ; ! low strength. !
i i ! i ]
373E*: : ! ! : i
Tallulas===ecec-- |Severe: }Severe: {Severe: iSevere: iSevere:
| slope. | slope. ! slope. \ slope. | slope,
| v H { { frost action.
] | ! ! i
Downs=~~===----~-|3evere: |Severe: {Severe: |Severe: |Severe:
i slope. i slope. { slope. | slope. | slope,
H i i i { frost action,
] ! i ] | low strength.
L] i () ‘ I
1] ] 1
428Bececce=c~===~=-{Moderate: iSevere: |Severe: {Severe: |Severe:
Ely | wetness. ! low strength. ! low strength, { low strength. { frost action,
! ! | wetness. | | low strength.
! : ! ! !

See footnote at end of table,
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low strength.

low strength.

| T i ! i
Soil name and | Shallow H Dwellings | Dwellings ' Small | Local roads
map symbol ! excavations { without | with H commercial 1 and streets
1 ) basements | basements ] buildings {
) T H T i
i H ! i !
430«cccecccnca- ~-=|Severe: {Severe: {Severe: iSevere: {Severe:
Ackmore { floods, i floods, | floods, | floods, { floods,
| wetness. { shrink-swell, { shrink-swell, { shrink-swell, i low strength,
| | wetness, } wetness. | wetness. { shrink-swell.
1 () () () []
i ] ] ] ]
453-cccccencaae---|Severe: iSevere: iSevere: iSevere: |Severe:
Tuskeego | wetness. i floods, { floods, } floods, | wetness,
| { wetness, | wetness, ! wetness, | low strength,
H | shrink-swell. { shrink-swell. ! shrink-swell. { shrink-swell.
) 1] ) { ]
1 ] i ] ]
478G*: | ! i ! i
Gosportee-eee-=- -|{Severe: iSevere: iSevere: iSevere: {Severe:
| slope. { slope. ! slope. { slope. { slope.
Rock outcrop. ! 1 H ! {
1 ) ) ] []
1 1 1] 1 1
U85cccmcmccca e {Severe: {Severe: {Severe: {Severe: |Severe:
Spillville { floods. i floods. { floods. i floods. { low strength,
! ! \ [ { floods.
} i ! | i
570B, 570C2-~~---=-|Slighte~eceucaa- |Severe: {Severe: {Severe: |Severe:
Nira ) } low strength. { low strength. ! low strength. { frost action,
} i | I ! low strength.
) 1 ! ! i
822D2~~~-w-oee----}Severe: |Severe: iSevere: |Severe: {Severe:
Lamoni } wetness, { shrink-swell, { shrink-swell, ! shrink-swell, { shrink-swell,
] ! low strength, | wetness. | wetness, | low strength.
H { wetness. H i slope. H
) () [ [] ()
] ] 3 ] b
831B~~-cwweew-c---{Moderate: iSevere: iSevere: iSevere: {Severe:
Pershing { wetness, ! shrink-swell, ! shrink-swell, ! shrink-swell, ! shrink-swell,
i too clayey. ! low strength. { wetness, ! low strength. { low strength,
| ! ! low strength. : { frost action.
1 [ [] 1 )
] [} ] ] b
870B, 870C-===w===|Slightec-recaneax -1Severe: |Severe: |Severe: {Severe:
Sharpsburg H i low strength. } low strength. } low strength. | low strength.
1 ) ] [] [
] [} 1 ] 1
876Beveccecccccnmecan|Slighteeemm~eeaea~|Severe: iSevere: |Severe: {Severe:
Ladoga i i low strength. | low strength. { low strength. | low strength.
' i : ! i
993D2*%: ! i ! ! |
Gara==e-e=-----<--{Moderate: |Moderate: {Moderate: iSevere: iSevere:
| slope. | slope, { slope, | slope. | low strength.
i | shrink-swell, i shrink-swell, H |
1 | low strength. ! low strength. ! |
) 1] ] [) (]
1 ) ] [} ]
Armstrong=eece-==- {Severe: iSevere: |Severe: iSevere: iSevere:
| wetness. { shrink-swell, ! shrink-swell, ! shrink-swell, { low strength,
i ! low strength. | wetness, i low strength, | shrink-swell,
| \ i low strength. i slope. } frost action.
i ! i | )
993E2*%; ! i : ! i
Gara=ecescccacaaa iSevere: iSevere: iSevere: {Severe: iSevere:
! slope. ! slope. } slope. | slope. ! low strength,
1 i ! ! ! slope.
! i ! i |
Armstrong--~ec-=- {Severe: {Severe: |Severe: iSevere: {Severe:
| wetness, { shrink-swell, ! shrink-swell, { shrink-swell, | low strength,
| slope. ! low strength, | wetness, { low strength, | shrink-swell,
! i slope. { low strength. i slope. { frost action.
(] ) [] ] 1
] ] ] ] ]
1075 =emmecmmacwnaa {Severe: iSevere: |Severe: iSevere: iSevere:
Givin wetness. } low strength. { wetness, { low strength. ! frost action,
1 1 1] 1
s | | |

See footnote at end of table.
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Strip mine spoils

5040%,
Cut and fill land

H ) | i T
Soil name and | Shallow ! Dwellings | Dwellings 1 Small H Local roads
map symbol ) excavations i without ' with ! commercial 1 and streets
E i basements E basements i buildings H
i ' i i T
1220=mvemca=- -~===-}Severe: iSevere: iSevere: |Severe: iSevere:
Nodaway i floods. i floods. { floods. { floods. { floods,
! : | ' | frost action.
i i i : !
1315%: i ! : ] !
Alluvial land. ] E i 5 !
! i i i 1
Landes-w=-== --=--|Severe: {Severe: {Severe: |Severe: |Moderate:
{ cutbanks cave. | floods. } floods. i floods. i floods,
! ! ! { } low strength.
! ; | ! 1
1316%, ! | ! ) !
Alluvial land | E E E ]
H ) ) | |
1368-=~-~ m—————— ~-i{Severe: iSevere: {Severe: |Severe: |Severe:
Macksburg ! wetness, } low strength. ! low strength. ! low strength. i low strength,
: i i E } frost action.
) i 1 i |
5020G*. i ! ! i i
i i ! | |
! i i i :
| i ! | |
: i ' i :
i i : i i

# See map unit description for the composition and behavior of the map unit.
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TABLE 11.-~-SANITARY FACILITIES

{Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.
text for definitions of "slight," "moderate," "good," "fair," and other terms used to rate soils.
Absence of an entry means soil was not rated]
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See

1 | i T }
Soil name and 1 Septic tank { Sewage lagoon |} Trench | Area ! Daily cover
map symbol i absorption ' areas | sanitary 1 sanitary ! for landfill
i fields } } landfill } landfill |
1 ] 1 1 i
i i ] ] :
8Bememrencmccaccean- {Slightee---- e===~{Moderate: 1Slighteeee=aea ~eelSlightee==e===a 1Good.
Judson i | slope, 1 ! |
| | seepage. ! ' |
i ] | 1 |
8Comcmccnncaca -ec-==|Slight-e==cec-ax iSevere: 1Slighteemwmee=- 1Slight-========~-{Good.
Judson | } slope. | | \
i i ' | |
11B%: | i ! 1 !
Colom==momccncmaca- iSevere: iSevere: iSevere: iSevere: iPoor:
| wetness, | wetness, | wetness, | wetness, | wetness.
i floods. i floods. \ floods. { floods. E
i } } i i
Elyesececncmecnnaa- }Severe: {Severe: iSevere: |Severe: \Fair:
| wetness. | wetness. | wetness. | wetness. | wetness.
| : : | |
13B%*: ) | i i |
Nodaways====ec-===e |Severe: {Severe: {Severe: |Severe: \Fair:
i floods, i floods, { floods, | floods, | wetness.
! wetness. | wetness. | wetness. | wetness. |
] 1 1 1 1
) 1 1 1 )
Vessere—-secccecaa-- {Severe: iSevere: {Severe: iSevere: {Poor:
{ floods, { floods, | floods, \ floods, ! wetness.
! wetness. | wetness. { wetness. } wetness, i
1 1 1 1 1
I I ] ] I
24D2~weccmcccncacaa {Severe: |Severe: iModerate: iModerate: iFair:
Shelby { percs slowly. | slope. | too clayey. | slope. \ too clayey,
i | ! H \ slope.
i ' i | i
24E2ecmmecmcacccnaae iSevere: |Severe: IModerate: iSevere: {Poor:
Shelby | percs slowly, | slope. | too clayey, i slope. | slope.
{ slope. ! | slope. ! i
i | i ] i
Yleccmmcacccccnc e iSevere: iSevere: 1Severe: iSevere: |Poor:
Bremer | percs slowly, | wetness, | wetness, | wetness, | wetness.
{ floods, i | floods. \ floods. 1
| wetness. 1 i i i
) [ } [ )
R it T iSevere: iSevere: |Severe: iSevere: {Poor:
Vesser { floods, | floods, { floods, t floods, | wetness.
| wetness. | wetness. | wetness. | wetness. 1
1 [] [] 1 L]
I [} ] L] ]
53%, ] i i | ]
Riverwash 1 H H ! H
| ' ! ' |
54, Slteccenccannaao {Severe: {Severe: {Severe: \Severe: {Poor:
Zook | percs slowly, { wetness, | wetness, | wetness, \ too clayey,
\ wetness, | floods. { too clayey, { floods. | wetness.
i floods. \ ! floods. | [
[] [] 1 ] 1
] ] 1 [ 1
63Comrmmammmeen————- 1Slight##ececcoaa !Severe: |Severe: |Severe: |Poor:
Chelsea i i seepage, \ seepage, | seepage. i too sandy,
i E slope. | too sandy. E ! seepage.
i i i i i
63E2~cc-cmmec e iModerate: *¥ |Severe: iSevere: }Severe: {Poor:
Chelsea { slope. | seepage, { seepage, | seepage. { too sandy,
1 ! slope. | too sandy. ! i seepage.
1 ] [] 1
1 ] ] L] 1

See footnote

at

end of table,
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] T T ] i
Soil name and | Septic tank | Sewage lagoon | Trench H Area 1 Daily cover
map symbol ! absorption 1 areas i sanitary i sanitary ! for landfill
' fields ! i landfill |___landfill !
1 T ¥ T T
! : : : !
] ' I )
65D2e~wemmemeaccaaaaa|Severe: |Severe: iModerate: {Moderate: {Fair:
Lindley | percs slowly. | slope. | too clayey. ! slope. | slope,
E 5 i E E too clayey.
] ] 1 ] ]
65E, 65E3, 65F~~--~~|Severe: }Severe: iModerate: iSevere:, iPoor:
Lindley | percs slowly, i slope. ! slope, | slope. | slope.
i slope. ! ! too clayey. H H
] (] 1 ) [}
] ] ] (] ]
69C2=mmmem e ———— !Severe: {Severe: |Severe: |Severe: {Poor:
Clearfield { percs slowly, | slope. | wetness. | wetness. | wetness.
| wetness. H ! ! 1
! i ! } i
75r=cemecraccnaaaa-—~|Severe: iSevere: |Severe: |Severe: {Fair:
Givin | percs slowly, | wetness. i wetness. | wetness i too clayey,
f wetness. i E i { wetness.
1 ] ] : :
76Beme~ecmeee—ee--==~{Moderate: IModerate: {Moderate: 1Slight-cecccccaan- {Fair:
Ladoga { percs slowly. | slope, { too clayey. i | too clayey.
! | seepage. ' | i
i ! } | !
76C2=cmcncccacnnaax" ~{Moderate: {Severe: {Moderate: 1Slight--eec~ccecao iFair:
Ladoga E percs slowly. E slope. E too clayey. i | too clayey.
) i i | !
76D2~cemececnacmeaam-~|Moderate: |Severe: {Moderate: {Moderate: |Fair:
Ladoga | percs slowly, | slope. ! too clayey. { slope. ! too clayey,
i slope. E E ! ! slope.
[} [} ] 1
80B~e~cee~m=eccecw=ecw=-=«}Moderate: IModerate: |Moderate: 1Slight-==~~=--=--|Poor:
Clinton { percs slowly. { slope, ! too clayey. i ! too clayey.
E i seepage. E E !
] ' [] ]
80C2-wmmmccanaa-" -=-=~{Moderate: iSevere: {Moderate: {Slighteeeeccacecaa{Poor:
Clinton s percs slowly. ; slope. E too clayey. ! i too clayey.
) [ : :
80D2~wweemnn—— -=-=-~|Moderate: |Severe: {Moderate: {Moderate: {Poor:
Clinton | percs slowly, { slope. | too clayey. ! slope. ! too clayey.
5 slope. i E E H
]
] ] ] ] ]
88~--wmeccaccnaca-=a|Severe: |Severe: |Severe: iSevere: \Fair:
Nevin ! wetness. { wetness. ! wetness. } wetness. } too clayey,
E E E ] | wetness,
] ]
93p2*: | ! 5 | ;
Shelbyee=wececa-e==s|{Severe: {Severe: iModerate: |Moderate: {Fairs
| percs slowly. { slope. i too clayey. ! slope. | too clayey,
! ! { H ! slope.
i 1 i ] !
Adair--=-e--- ~==--~|Severe: |Severe: {Severe: |Severe: {Poor:
| percs slowly, { slope, | wetness, { wetness. { wetness.
| wetness. | wetness. | too clayey. | i
] ] ) ]
[} ] ] I ]
94p2#*; ] } i } !
Calebe==c~e--a-a--<|Severe: |Severe: iModerate: iModerate: tFair:
! wetness. { slope, ! wetness, ! slope. ! too clayey,
| ! wetness. | too clayey. ! | wetness,
] i ! | | slope.
i ! i ! !
Mysticeeeea=e ~====-|Severe: |Severe: |Severe: |Severe: |Poor:
E pe;cs slowly, E slgpe, ; :eepa%e, E seepage. : too clayey.
| wetness. | wetness, oo clayey. |
] (] 1 1
; ; seepage. : ; E
L it tatute iSevere: 1Severe: iSevere: iSevere: iGood.
Huntsville } floods. i floods. } floods. { floods. |
[] ] [ [} ]
{ ] ] ] ]
119ecwmeememeeae=-==|Severe: {Severe: |Severe: {Severe: {Fair:
Muscatine | wetness. | wetness. | wetness. { wetness. i too clayey,
! 1 | H | wetness.
! ! ! ! }

See footnote at end of table.
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151

T T T T T
] ] 1 ] ]
Soil name and | Septic tank ! Sewage lagoon |} Trench 1 Area H Daily cover
map symbol i absorption ) areas | sanitary i sanitary i for landfill
| fields | ! landfill | landfill |
T T T T T
s | ; | ;
120Bescmccccccacacan 1Slighteece=eccanaa iModerate: {Moderate: 1Slighte--e=v=o- {Fair:
Tama ! { slope, | too clayey. | i too clayey.
| | seepage. | ) [
i i i i ]
120C2ewmmmcccacannne iSlightee-=ceccccaa iSevere: iModerate: 1Slighte===meeaaa iFair:
Tama | { slope. | too clayey. H | too clayey.
i { ' i :
120D2~c~--cmacaccanx {Moderate: iSevere: {Moderate: iModerate: {Fair:
Tama | slope. i slope. i too clayey. i slope. { slope,
} i | | | too clayey.
H ! ! ; i
130=cc-cccccncacanaa iSevere: 1Slightec==eeeeaaa|Severe: |Severe: {Poor:
Belinda ! percs slowly, ! | wetness, | wetness. | wetness,
{ wetness. 1 | too clayey. 1 i too clayey.
1 (] [] ] ]
] ] ] [ ]
131Becmcccmccccneaa iSevere: iModerate: iSevere: {Moderate: {Poor:
Pershing | percs slowly, ! slope. { too clayey. { wetness., i too clayey.
| wetness. 1 ' | |
] | | ] |
131C2=ememccccnnnna- iSevere: iSevere: iSevere: {Moderate: {Poor:
Pershing i percs slowly, | slope. { too clayey. | wetness. ! too clayey.
| wetness. ' ! ! i
i i : i :
132Be-=~cccmcacnaaan iSevere: iModerate: iSevere: iModerate: {Poor:
Weller { percs slowly, i slope. { too clayey. | wetness. i too clayey.
| wetness. 1 | ! '
i i ! i |
132C2-==~cccmeccnnaa iSevere: {Severe: {Severe: {Moderate: {Poor:
Weller { percs slowly, { slope. | too clayey. | wetness. | too clayey.
| wetness. ] ! | |
i | ! ! i
133, 133B, 1334~w--= |Severe: {Severe: iSevere: 1Severe: {Poor:
Colo | wetness, | wetness, | wetness, { wetness, | wetness.
{ floods. i floods. | floods. { floods. |
[] ] [] 1 []
[] ] ] I ]
162Bewcmrccccean—nea 1Slighteeece-acaa ~{Moderate: {Moderate: 1Slight==eeeeee---{Fair:
Downs H } slope, ! too clayey. i ! too clayey.
] | seepage. | | ]
i ] | ) 1
162C2~ewmmmmena e----|Slight-=-==ece--- --iSevere: IModerate: }Slighteeeaa- {Fair:
Downs ) { slope | too clayey. | } too clayey.
1 1 1 ] [
] ] ] ] ]
162D2~~mmemmemmeaann {Moderate: {Severe: {Moderate: {Moderate: {Fair:
Downs | slope. i slope. { too clayey. { slope. | slope,
i ! ! } | too clayey.
(] 1 ] ] ]
[ i ] ] i
163B=~ewcemanaa ~----{Moderate: !Moderate: iModerate: iSlight-eeaa-aaa {Fair:
Fayette | percs slowly. ! slope, i too clayey. i | too clayey.
! | seepage. { { :
} i 1 ! !
163C2---m=cauaa e--==|{Moderate: |Severe: tModerate: iSlightee-=e-==a {Fair:
Fayette { percs slowly. i slope, | too clayey. i | too clayey.
] | seepage. ! i !
i ] i | i
163D2=ccceamaeaa ~-=-~~{Moderate: iSevere: iModerate: IModerate: {Fair:
Fayette ! slope, \ slope, | too clayey. ! slope. { slope,
| percs slowly. ! seepage. ! ! | too clayey.
1 ] 4 ) 1
1 ] ] ] I
163E2, 163F2~cec-~ea- iSevere {Severe: {Moderate: iSevere: |Poor:
Fayette i slope. | slope, { slope, | slope. | slope.
i | seepage. | too clayey. ! H
[] 1 [] 1 [}
1 ] ] ] ]
179D2cec"e" wmeew-ee=|Severe: |Severe: {Moderate: iModerate: {Fair:
Gara } percs slowly. { slope | too clayey. ! slope. | too clayey,
' i 1 { ! slope.
] ] [ 1 1
4 1] 1 ] 1
See footnote at end of table.
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slope.

slope.

i T ] 1 i
Soil name and | Septic tank | Sewage lagoon | Trench i Area ! Daily cover
map symbol | absorption ! areas ! sanitary ! sanitary | for landfill
| fields } | landfill 1 landfill |
| - | | |
i |
179E2, 179F~=we==we-|Severe: {Severe: {Moderate: |Severe: |Poor:
Gara | percs slowly, { slope. } too clayey, | slope. | slope.
{ slope. ! { slope. ! !
! | | ! |
185D, 185D2-<«~~---~-|Severe: |Severe: {Severe: |Moderate: {Poor:
Bauer | percs slowly. | slope. | too clayey. { slope, | too clayey,
i i ! | depth to rock. | area reclaim.
i | i
185E2===e~ccas--=a--|Severe: |Severe: |Severe: |Severe: {Poor:
Bauer | percs slowly, \ slope. | slope, | slope. | too clayey,
| slope. ! ! too clayey. ) } slope,
! : : ! | area reclaim.
| | i
208=wwmmcencccecace={Severe: {Severe: |Severe: |Severe: {Good.
Landes | wetness. | seepage. | seepage, | seepage, |
! i | wetness, | wetness. |
! | | too sandy. | |
| ! { ! H
212ecscccncccnsaawa=|Severe: |Severe: |Severe: iSevere: iGood.
Kennebec | floods, ! floods, | floods, { floods, !
| wetness. | wetness. | wetness, | wetness. |
i | ! ]
220~ccam= acceceme-==|Severe: {Severe: |Severe: {Severe: {Fair:
Nodaway \ floods, } floods, i floods, { floods, | wetness.
i wetness. | wetness, { wetness. { wetness. |
! } | ! !
222C, 222C2--~-=-~---|Severe: iSevere: |Severe: {Severe: {Poor:
Clarinda | wetness. { slope. | too clayey, | wetness. | too clayey,
i ! | wetness. | | wetness.
| ! i i i
230C*, 230c2%: i i ] i 1
Clearfield~====~==-|Severe: {Severe: |Severe: iSevere: |Poor:
| percs slowly, | slope. | wetness. | wetness. | wetness.
| wetness. | i !
i ! ! ] i
Arispe-=~e==~ec~--=|{Severe: {Severe: {Moderate: |Slight=====- we=ee{Fair:
| percs slowly. | slope. { too clayey, | ! too clayey,
! ! | wetness. ! | wetness,
| ! ! i }
LYY P— ceccem=w—~=]Severe: |Severe: |Severe: |Severe: |Poor:
Wabash { percs slowly, { floods, 1 floods, { floods, | wetness,
| floods, | wetness. | wetness, | wetness. | too clayey.
| wetness. { i too clayey. ) )
! i ] ! !
273Be==~evewaccca=a={Moderate: {Moderate: iModerate: 1Slightee=mecaa= ~=|Fair:
Olmitz | percs slowly. | slope, | too clayey. ! | too clayey.
! | seepage. | i 1
| ) | !
273Cacw== R ~--«|Moderate: |Severe: {Moderate: 1Slightee=-=cnaaa {Fair:
Olmitz | percs slowly. \ slope. i too clayey. ! | too clayey.
| i i i
279cemn=n coemee=w-~=|Severe: iSevere: |Severe: |Severe: {Poor:
Taintor | percs slowly, { wetness. | wetness, | wetness. | wetness,
! wetness. | ! too clayey. H | too clayey.
| | | | )
280ccc~an cmceme=====!{Severe: {Severe: |Severe: |Severe: |Fair:
Mahaska | wetness. | wetness., | wetness. | wetness. | too clayey,
| | i ] | wetness,
! | i ] ]
281Be=m=mccam—== v=--«{Moderate: iModerate: {Moderate: 1Slight~eeeecmaaa -=}Fair:
Otley ! percs slowly. { slope, | too clayey. i | too clayey.
! | seepage. } !
} ] i ] |
281C2=ceamcaccacaax {Moderate: iSevere: IModerate: }1Slight=ee~recea= -=}Fair:
Otley | percs slowly. } slope. | too clayey. H E too clayey.
| | ! | i
281D2~=c=mca==a-w--=|Moderate: |Severe: {Moderate: {Moderate: {Fair:
Otley ! percs slowly, y slope. | too clayey. E slope. : too clayey,
)
E | ‘ E :

See footnote at end of table.
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1 L T
i i i } |
Soil name and ) Septic tank | Sewage lagoon | Trench | Area | Daily cover
map symbol ' absorption i areas H sanitary 1 sanitary | for landfill
} fields } : landfill i landfill |
] i H i H
| i ! | i
313D2~«=mecccaneaaaa|Severe: |Severe: |Severe: iModerate: |Poor:
Gosport | percs slowly, ! slope. | too clayey, | slope. | too clayey,
{ depth to rock. | { depth to rock. | | area reclaim.
! i | | i
313E2, 313F2----=~---|Severe: {Severe: {Severe: |Severe: {Poor:
Gosport i slope, } slope. } too clayey, } slope. | too clayey,
| percs slowly, } } depth to rock. | ! slope,
{ depth to rock. | ! | | area reclaim.
} [ | } |
315%; : ] | } !
Alluvial land. ] ] | ! i
} ! | ! ]
Landes~=~~-==emae---|Severe: |Severe: {Severe: |Severe: {Good.
! wetness. { seepage. | seepage, | seepage, !
| : | wetness, | wetness. '
H ! ! too sandy. ! }
: ] | : |
362=~cccccnraan ~=----~|Severe: iSevere: iSevere: |Severe: {Poor:
Haig | percs slowly, { wetness. | wetness, | wetness. ! wetness,
| wetness, i i too clayey. [ | too clayey.
] [ ] ] 1
] ] ] ] ]
364Bmmecmmmeme ~—————a {Severe: {Moderate: |Severe: iSevere: |Poor:
Grundy \ percs slowly, i slope. ! too clayey, } wetness. | too clayey,
| wetness. H | wetness. | | wetness.
! i ! ' ]
368, 368Bme--ecc~aan }Severe: \Severe: |Severe: !Severe: |Fair:
Macksburg | wetness, | wetness. | wetness. { wetness. { too clayey,
: i i i | wetness.
i i | ! |
369~ccccaa- we-we~-=={Severe: {Severe: iSevere: iSevere: |Poor:
Winterset i percs slowly, | wetness. { wetness, | wetness. | wetness,
| wetness. 1 } too clayey. H ! too clayey.
1 ] ] ] ()
] [} ] I (]
370Becc=aa- ===~=~---|Moderate: {Moderate: {Moderate: 1Slighteeecmececaae|Fair:
Sharpsburg | percs slowly. | slope, i too clayey. } ! too clayey.
! | seepage. { | |
i [ | i i
370C, 370C2-==------{Moderate: {Severe: iModerate: 1Slightev~=ea= -~==|Fair:
Sharpsburg { percs slowly. | slope. | too clayey. 1 | too clayey.
i } } ! |
370D2~ecocacmaax ~~-~|Moderate: {Severe: {Moderate: {Moderate: iFair:
Sharpsburg | percs slowly, | slope. | too clayey. ! slope. { too clayey,
! slope. ! i | { slope.
] i { i i
373E*: ! i { i i
Tallulas-=e=-=ece-=={Severe: {Severe: iModerate: |Severe: |Poor:
{ slope. } slope. i slope. ! slope. { slope
! ! ! ' }
Downse=eccceccacaaa {Severe: {Severe: {Moderate: {Severe: \Poor:
{ slope. | slope. ! slope. | slope. | slope.
! | | | |
428Beccmer e -~~=-|Severe: |Severe: {Severe: iSevere: {Fair:
Ely | wetness. | wetness. | wetness., | wetness. | too clayey,
| { | i | wetness.
| | ! : }
430-ecccmacaaa -===-=-|{Severe: iSevere: iSevere: {Severe: |Poor:
Ackmore ! percs slowly, | floods, { floods, | floods, | wetness.
{ floods, ! wetness. | wetness. | wetness. |
| wetness. ! ' { i
| i ] ! ]
453 mccccccncanaa -~=<}Severe: }Slightesecvecac-waa|Severe: iSevere: {Poor:
Tuskeego | wetness. ! | wetness, | wetness. | wetness,
i i ! too clayey. i | too clayey.
1 1 1 [] 1
I ] I ] [
Ur8G%: i ] ! { i
Gosporte-eccecacaaa iSevere: iSevere: |Severe: {Severe: {Poor:
! slope. ! slope. ! slope. | slope. ! slepe.
] | | | ]
Rock outcrop. } ! ! ! !
! ! ! i !
See footnote at end of table.
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Alluvial land

i { ! i T
Soil name and 1 Septic tank |\ Sewage lagoon | Trench i Area | Daily cover
map sSymbol ! absorption ! areas H sanitary ) sanitary }  for landfill
: fields \ i landfill i landfill !
i ] ) 7 H
i i i i !
485ccccncecca" - }Severe: }Severe: iSevere: \Severe: {Fair:
Spillville | wetness, i wetness, | wetness, { wetness, | wetness.
} floods. | seepage, { seepage, | seepage, |
! i floods. i floods. | floods. |
! ! | ) i
570Ba~eccece-x --=--=--{Moderate: {Moderate: iModerate: iSlight~-eeeeca-a-{Fair:
Nira i percs slowly. ! slope, | too clayey. | i too clayey.
! { seepage. | i |
} i ! | i
570CRenvan—ne= L {Moderate: iSevere: {Moderate: . 1Slighte~eeeceecaeaa|Fair:
Nira | percs slowly. i slope. E too clayey. ! | too clayey.
i i i H !
822D2wewencan= ———m—ee iSevere: |Severe: iSevere: {Severe: {Poor:
Lamoni | percs slowly, { slope. | wetness, | wetness. ! too clayey,
| wetness. i E too clayey. ; | wetness,
! i { }
831Beeemecmaa- —————— 1Severe: iModerate: iSevere: |Moderate: {Poor:
Pershing { percs slowly, ! slope. ! too clayey. } wetness. } too clayey.
| wetness. i i ] |
! | } } !
870Beccvccccaa- ———ee- iModerate: {Moderate: |Moderate: iSlight~eecm=aa ~=-=-=|Fair:
Sharpsburg { percs slowly. | slope, | too clayey. H | too clayey.
! | seepage. ! | !
! i ! ! i
870Ce-ccmmacan B {Moderate: iSevere: {Moderate: 1Slight~ecewce- ~-=={Fair:
Sharpsburg ! percs slowly. 5 slope. E too clayey. E : too clayey.
] I [} ]
B76B-=cvemmcna B {Moderate: tModerate: iModerate: |1Slight~ee=acecaa-|Fair:
Ladoga { percs slowly. { slope, { too clayey. ! | too clayey.
i { seepage. ! } i
| ! ; ) |
993D2%: } ! | i i
Gara--=-====- w==-==={Severe: {Severe: {Moderate: |Moderate: {Fair:
{ percs slowly. | slope. | too clayey. { slope. | too clayey,
! ! ! i } slope.
] i i i ]
Armstronge--ce--ee- {Severe: |Severe: iSevere: iSevere: }Poor:
| percs slowly, ! slope, | wetness. { wetness. | wetness.
{ wetness. f wetness. E E ' E
= ] 1 ] ]
993E2%: ! ! ] 1 |
Garae===-ceceew-=-==|Severe: }Severe: iModerate: |Severe: {Poor:
! percs slowly, } slope. | too clayey, { slope. { slope.
| slope. E i slope. E
i 1 ] ]
Armstronge-ee-e~mca= iSevere: {Severe: iSevere: {Severe: {Poor:
| percs slowly, { slope, | wetness. | wetness, | slope,
\ slope, | wetness. | { slope. | wetness.
| wetness. [ | ! !
i i { | i
1075=cena= B it iSevere: iSevere: |Severe: |Severe: {Fair:
Givin { wetness. { wetness. | wetness. | wetness. | too clayey,
| i ! | | wetness.
] i | ! i
1220e===~= B i --=|Severe: iSevere: {Severe: {Severe: {Fair:
Nodaway { floods, i floods, { floods, i floods, | wetness.
{ wetness. | wetness. | wetness. | wetness. E
! i ! ! |
1315%; ! } ! i !
Alluvial land. E E E ; E
[} ] [} ]
LandeS~==amaccas ~=-{Severe: {Severe: }Severe: }Severe: |Good.
| wetness. { seepage. | seepage, | seepage, i
! } } wetness, | wetness. |
H 1 | too sandy. ) |
} | | ] !
1316%, | ! ! ! !
] ] ! i |
i ] i ! |

See footnote at end of table.
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TABLE 11.-~SANITARY FACILITIES--Continued

Strip mine spoils

5040%,
Cut and fill land

) T T T T
] ' ] ] ]
Soil name and H Septic tank | Sewage lagoon | Trench ! Area H Daily cover
map symbol | absorption ! areas ! sanitary 1 sanitary i for landfill
' fields | {__landfill | landfill :
i i i i 1
i ! i i i
1368~--ccccecaceua-=|Severe: |Severe: iSevere: |Severe: {Fair:
Macksburg ! wetness. ! wetness. | too clayey, | wetness. { too clayey,
! | | wetness. ' ! wetness.
[] 1 ] 1 ]
] i ] i ]
5020G*%, ] | i ] !
i ] i ] }
i ! ! : |
i i i i !
i i i ! !
! i i } !

® See map unit description for the composition and behavior of the map unit.
#%#Rapid permeability may cause pollution of ground water.
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[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.
text for definitions of "good," "fair," and "poor."

rated]

TABLE 12.--CONSTRUCTION MATERIALS

SOIL SURVEY

See

Absence of an entry indicates that the soil was not

~

i i i i
Soil name and ' Roadfill } Sand } Gravel } Topsoil
map symbol ] ! ! ]
} ! | ;
i ! i i
] | | |
8B, 8C---==~c-wec—=---|Poor: iUnsuited: iUnsuited: iGood.
Judson { low strength. 5 excess fines. | excess fines. {
! i ! i
11B%: ! ) | |
Colo====scncecenca-a=a{PooOr: {Unsuited: {Unsuited: {Good.
| wetness, | excess fines. | excess fines. )
\ shrink-swell, | ! !
i low strength. | | |
] ] ]
[} I 1
Ely~eeecccscccccaax {Poor: lUnsuited: iUnsuited: 1Good.
| low strength. | excess fines. | excess fines. !
] ] i ]
13B*%: ! | ! ]
Nodaway--=======-===-|Fair: {Unsuited: {Unsuited: |Good.
| low strength, | excess fines. | excess fines. 1
| wetness. | H |
| i | i
VesSereececceceeaa= |Poor: iUnsuited: tUnsuited: |Good.
! low strength, { excess fines. { excess fines. i
| wetness, i i |
i i ! |
24D2=www= ~eceececee-==-|Poor: iUnsuited: iUnsuited: {Fair:
Shelby i low strength. | excess fines. { excess fines. ! thin layer,
[] ] ] []
¢ i ] { slope.
i i i i
2UE2ecccman —————— ~-=~-!Poor: iUnsuited: iUnsuited: iPoor:
Shelby ! low strength. { excess fines. ! excess fines. { slope.
! 1 ! !
§lececenana meemm————— \Poor: tUnsuited: iUnsuited: {Good
Bremer | shrink-swell, | excess fines. ! excess fines. |
| wetness, i ! i
i low strength: ] } |
1 (] ¢ !
] ] ] ]
S} - seccweccccec===|Poor: tUnsuited: iUnsuited: 1Good.
Vesser } low strength, { excess fines. | excess fines. H
| wetness. ! ! !
1 1] ] ]
] ] ] ]
53+, } ) ] ]
Riverwash ] : } ]
1 (] ] 1
[} L] ] 1
L7 PO — ~===|Poor: {Unsuited: 1Unsuited: {Fair,
Zook | wetness, | excess fines. i excess fines. | too clayey.
{ shrink-swell, | ] i
{ low strength. ] ! !
] [] ] 1
] ] ] ]
Bl4cccamccccnccnnaa- {Poor: {Unsuited: iUnsuited: 1Good.
Zook | wetness, { excess fines. { excess fines. {
} shrink-swell, 1 i i
! low strength. ] ] i
] [] 1 1
] i ) ]
63C, 63E2--=e--=-- ===={G00d=mmmccrcacan ~=eem=1G00deccmccnccncccnanaa tUnsuited: iPoor:
Chelsea ! } | excess fines. } too sandy.
[} ) [} ]
] ] ] []
65D2-cccaccacmancnan {Poor: {Unsuited: iUnsuited: {Fair:
Lindley ! low strength. { excess fines. { excess fines. ! thin layer,
[] (] ] []
1 1 i { slope.
i | i i
65E, 65E3, 65F~~ce-- {Poor: iUnsuited: iUnsuited: |Poor:
Lindley ! low strength. | excess fines, { excess fines. { slope.
i i ! i
69C2~mmmmmmmececae—wa=|PoOr: {Unsuited: iUnsulted: {Fair:
Clearfield | shrink-swell, { excess fines, | excess fines. | too clayey.
! low strength, ' i i
| wetness. i ) i
i ] } i
£ T, |Poor: {Unsuited: iUnsuited: {Fair:
Givin { low strength. | excess fines. | excess fines. ! thin layer.
i ! | i

See footnote at end of table.
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Downs

T T T T
i ] ] ]
Soil name and ' Roadfill ! Sand ! Gravel 1 Topsoil
map symbol ) | i !
1 i ' i
i H T T
: i | !
76B, 76C2emcmceccaaax ~-|{Poor: tUnsuited: lUnsuited: {Fair:
Ladoga ! low strength. | excess fines. { excess fines, ! thin layer.
] 1 ) )
[) [] ] ]
76D2=-mecmecmacnnaanan |Poor: ‘Unsuited: iUnsuited: |Fair:
Ladoga ! low strength. ! excess fines. { excess fines. t thin layer,
i ] | | slope.
: ) i }
80B, 80C2~=-=cc-=a ---=|Poor: iUnsuited: {Unsuited: |Fair:
Clinton { low strength ! excess fines. } excess fines. { thin layer.
! | ! i
80D2-=aveem=m ———mmoea ~|Poor: iUnsuited: iUnsuited: iFair:
Clinton ! low strength. | excess fines. | excess fines. | slope,
: ! H ! thin layer.
i i ! !
88cmecmecmeccaacaa ~==={Poor: iUnsuited: tUnsuited: {Good.
Nevin { low strength ! excess fines. | excess fines. |
i ! i i
93D2%: 1 ] i !
Shelby==ecracc=- wme==|Poor: tUnsuited: tUnsuited: {Fair:
| low strength. ! excess fines. i excess fines. { thin layer,
[] ] ) ]
1 i ' ! slope.
i | | |
Adaireec-cecceccacneaa {Poor: Unsuited: {Unsuited: \Fair:
{ low strength, | excess fines. | excess fines. | too clayey,
| wetness. | ' } slope.
| i ! |
9up2* | i ! ]
Calebeemeccaacaas ~==={Poor: {Unsuited: tUnsuited: {Fair:
| low strength. | excess fines. | excess fines. ! slope,
{ ! ! | too clayey.
! ! i i
Mysticemecececccacaan ~i{Poor: {Unsuited: tUnsuited: {Fair:
! low strength. | excess fines. i excess fines. | thin layer,
! i i | slope.
| i ! !
98-mvccceccacmancaa -=-==|Poor: iUnsuited: {Unsuited: {Good.
Huntsville { low strength. | excess fines. { excess fines. |
i ! i !
119eeccac"- R \Poor: {Unsuited: iUnsuited: 1Good
Muscatine | low strength. | excess fines. | excess fines. |
H 1 i ]
120B, 120C2«~ew-cacaua {Poor: tUnsuited: iUnsuited: iGood
Tama { low strength. | excess fines. } excess fines. }
} | ! !
120D2em=vc== ———emeeece- \Poor: tUnsuited: lUnsuited: \Fair:
Tama ! low strength. | excess fines. | excess fines. { slope.
: [ | i
130="emcna- ~ee=ew=eew={Poor: iUnsuited: {Unsuited: |Poor:
Belinda i shrink-swell, ! excess fines. | excess fines. | wetness.
| wetness, 1 ! !
! low strength. H } [
] [} []
] ] ] I
131B, 131C2«==we=ewe==|{Poor: tUnsuited: {Unsuited: (Fair:
Pershing | shrink-swell, ! excess fines. | excess fines. | thin layer.
! low strength. ! | )
| i 1 |
132B, 132C2«===cmecna- {Poor: iUnsuited: tUnsuited: \Fair:
Weller { shrink-swell, | excess fines. { excess fines. { thin layer.
i low strength. i } i
] ]
i ] ]
133, 133B, 133+-==oc--- ‘Poor: tUnsuited: tUnsuited: 1Good.
Colo ! wetness, ! excess fines. | excess fines. !
! shrink-swell, | i |
i low strength. i ) |
] ) 1 []
] ) ] ]
1628, 162C2e=mecema-aa iPoor: tUnsuited: {Unsuited: 1Good.
) ]
: ! :
i ] ]

i low strength.
[]
1

See footnote at end of table.

excess fines.

excess fines.
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TABLE 12.--CONSTRUCTION MATERIALS--Continued

SOIL SURVEY

H H i {
Soil name and i Roadfill ! Sand | Gravel | Topsoil
map symbol ] H ! |
i ] ] |
1 i 1 i
! i ! |
162D2==ee=nmemccancaa=|Poor: tUnsuited: {Unsuited: |Fair:
Downs i low strength. | excess fines. | excess fines. | slope.
{ ! | |
1638, 163C2~==eece====|Poor: iUnsuited: {Unsuited: |Fair:
Fayette ! low strength. | excess fines. | excess fines. } thin layer.
i ] | !
163D2==w==wmeccceaa-=~|Poor: {Unsuited: {Unsuited: }Fair:
Fayette ! low strength. | excess fines. | excess fines. | slope,
1 ) } } thin layer.
i i ! !
163E2, 163F2--~-~ ~==-=}Poor: {Unsuited: iUnsuited: {Poor:
Fayette | low strength. | excess fines. | excess fines. | slope.
; ! ! !
179D2emeccnas ~e==e=w==|Poor: {Unsuited: {Unsuited: |Fair:
Gara { low strength. { excess fines. | excess fines. { thin layer,
! ] { | slope.
! | ! !
179E2, 179F=e-a= {Poor: {Unsuited: {Unsuited: {Poor:
Gara | low strength. ! excess fines. i excess fines. | slope.
! i !
185D, 185D2~ec--= ~~===|{Poor: {Unsuited: iUnsuited: {Fair:
Bauer { thin layer, | excess fines. | excess fines. | too clayey,
| low strength. ' ! | area reclaim,
i i ! | slope.
] | | !
185E2=~cmnmananaa ~-==={Poor: iUnsuited: iUnsuited: |Poor:
Bauer { thin layer, | excess fines. | excess fines. ! slope
| low strength. i } |
] 1] ]
] ] 1 ]
208eemeecnceaccmcce=-wa=Fair: jFair: jUnsuited: 1Good.
Landes | low strength. | excess fines. { excess fines. |
) ! | |
212camccceccanna= 'Poor: iUnsuited: {Unsuited: {Good
Kennebec | low strength. | excess fines. | excess fines. |
i | | 1
220~ cncencenaan=n eeme==!Fair: tUnsuited: iUnsuited: {Good.
Nodaway i low strength, | excess fines. | excess fines. |
| wetness., ] | !
[ i i i
222C, 222C2======-----|Poor: iUnsuited: iUnsuited: |Fair:
Clarinda i shrink-swell, | excess fines. | excess fines. i too clayey.
! wetness, ] 1 !
{ low strength. ! i !
] [] []
] ] ) l
230c*, 230c2%: : | ! i
Clearfieldeeae=-= yPoor: {Unsuited: {Unsuited: {Fair:
i shrink-swell, ! excess fines. ! excess fines. } too clayey.
| low strength, ' ! '
| wetness. } ! ]
| i ] !
Arispe~e-eeecnco—cas --{Poor: tUnsuited: iUnsuited: {Fair:
{ shrink-swell, | excess fines. | excess fines. | too clayey.
! low strength. } i |
i ! ! !
Py L et }Poor: iUnsuited: iUnsuited: \Poor:
Wabash | wetness, | excess fines. | excess fines. { wetness,
{ shrink-swell, ! ! | too clayey.
| low strength. i ! !
b ] 1 [}
] [} t ]
2738, 273C~=cacecea- ~={Poor: {Unsuited: {Unsuited: |Good.
Olmitz | low strength. | excess fines. | excess fines. |
] i ! i
279~cmmencen ~eemee ~=~={Poor: iUnsuited: iUnsuited: |Fair:
Taintor | shrink-swell, | excess fines. | excess fines. | too clayey.
| wetness, i | !
! low strength. 1 H }
[] ) [} []
] ] ] ]

See footnote at end of table.
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-

low strength.

Unsuited:
excess fines.,

Unsuited:

n
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines.

suited:

Un
excess fines.

Unsuited:

n
excess fines.

Unsuited:
excess fines.

suited:
xcess fines.

Un
e
suited:

Un
excess fines.

«Q
o]
Q
Q

e
(7]

ir:
lope.

or:
lope.

o
w o

or:
lope.

o
[C]e]

(2]
[}
[
a

T T T
) ] ] ]
Soil name and H Roadfill ! Sand '{ Gravel H Topsoil
map symbol ! i ] !
| : ] i
\ \ T )
i i i |
280----- D e TR |Poor: iUnsuited: {Unsuited: 1Good.
Mahaska } low strength. } excess fines. i excess fines. |
! ! i |
281B, 281C2ecwmmmcaaa= tPoor: tUnsuited: {Unsuited: {Good.
Otley ! low strength. ! excess fines. i excess fines. :
1 ] ]
] ] ] '
281D2~==~-ceacccacaaa-|Poor: iUnsuited: {Unsuited: {Fair:
Otley i low strength. | excess fines. | excess fines. | slope.
) (] ] )
) ] ) (]
313D2~==-= e L -=~={Poor: {Unsuited: tUnsuited: {Poor:
Gosport { shrink-swell, | excess fines. | excess fines. | thin layer
| area reclaim, i ! !
! low strength. \ | )
] ! | |
313E2, 313F2«cencmmaas {Poor: jUnsuited: tUnsuited: {Poor:
Gosport { shrink-swell, | excess fines. { excess fines. | thin layer,
{ area reclaim, i ! ! slope.
| low strength. ! ] }
i 1 i i
315%; | ! i !
Alluvial land. ! ! ] !
| } i i
LandeSe==~veemcecaae=={Fair: {Fair: tUnsuited: 1Good.
{ low strength. | excess fines. { excess fines. {
i i | i
362=mcmmcaccmmmanm=e==|Poor: {Unsuited: iUnsuited: {Poor:
Haig { shrink-swell, i excess fines. | excess fines. i thin layer.
| wetness, i ] !
! low strength. ! | i
| | i |
36UBawe-=cwcencacccawaa=|{Poor: iUnsuited: {Unsuited: 1Good.
Grundy i low strength, | excess fines, { excess fines. !
! shrink-swell. : ! ]
i ! ! ]
368, 368Be~c=e~<eea---|Poor: iUnsuited: iUnsuited: 1Good.
Macksburg t low strength. { excess fines. | excess fines. E
) ) 1
) ) ] ]
369~=ceccmnaa T {Poor: tUnsuited: {Unsuited: |Fair:
Winterset ! shrink-swell, | excess fines. { excess fines. | too clayey.
| wetness, ! ! !
! | ) i
| | } !
370B, 370C, 370C2-~---|Poor: ' | i
Sharpsburg i low strength. H } E
! i i i
370D2=cccmacccnacecnaaa|{Poor: H 1
Sharpsburg ! low strength. ) 1 E
4 ) | i
373E*: i ! ! i
Tallula===e=cecaec~cee==|Fair: ! i
! low strength, ' i !
| slope. | ' !
(] ] ] ]
] ) ] )
DoWng=m~~ceemwcceemae=|Poor: i ! l
! low strength. ! ! i
] | ]
428Bewmcm~eccccec=aea=|Poor: H )
Ely ! low strength. i | 3
! ! ! i

See footnote at end of table,
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low strength.

excess fines.

excess fines.

T T 1 ]
] [ [} ]
Soil name and i Roadfill { Sand i Gravel | Topsoil
map symbol ! i i |
) ] )
:r | | !
! i i !
430ecmcocmnccnnaa= ~=a==!Poor: iUnsuited: iUnsuited: iGood.
Ackmore ! low strength, ! excess fines. ! excess fines. |
! shrink-swell, ' ! i
| wetness. ! } }
i ! | :
453 mcmcen= B ] }Poor: jUnsuited: lUnsuited: |Poor:
Tuskeego i low strength, ! excess fines. | excess fines. | area reclaim,
| wetness, i ! !
! shrink-swell. i ! '
[} (] I
] [} ] l
4T78GH*: ! : ] ]
GosSporte=omeceea- ~=--={Poor: iUnsuited: iUnsuited: |Poor:
{ shrink-swell, | excess fines. | excess fines. { thin layer,
| area reclaim, ] ] | slope.
[] [} [) (]
[} ' 1 '
Rock outerop. \ E E }
i i i !
485~ mmcc e ~e==-===|Poor: {Unsuited: iUnsuited: 1Good.
Spillville | low strength. ! excess fines. | excess fines. H
| ] | |
570B, 570C2~cew== ~===={Poor: {Unsuited: {Unsuited: 1Good.
Nira i low strength. | excess fines. | excess fines. |
| ! ' i
822D2e==== ~emeee- ~====|Poor: iUnsuited: iUnsuited: {Fair:
Lamoni ! low strength, | excess fines. } excess fines. } too clayey.
! shrink-swell. ' } |
} ! | ]
831Becmu=- ~—=eeweae-=={Poor: iUnsuited: {Unsuited: {Fair:
Pershing ! shrink-swell, ! excess fines. | excess fines. ! thin layer.
! low strength. | ] |
| ! i ]
870B, 870C~~======a--=|Poor: {Unsuited: iUnsuited: |Good.
Sharpsburg | low strength. | excess fines. | excess fines. H
1 [] 1 ]
] ] ] ]
876Bew~ae= ——————— ~----{Poor: iUnsuited: {Unsuited: {Fair:
Ladoga ! low strength. { excess fines. { excess fines. { thin layer.
] ] ] ]
] [} ] ]
993D2¥%: H i ! !
Garae~==- ~———m—— e~=«=|{Poor: {Unsuited: iUnsuited: {Fair:
{ low strength. { excess fines. ! excess fines., | thin layer,
! i i ! slope.
| ] | |
Armstronge-eee=-- ~=<-~|{Poor: iUnsuited: {Unsuited: \Fair:
{ low strength, | excess fines. | excess fines. | slope,
{ shrink-swell. | i | too clayey.
[] ] i
{ ] ) ’
993E2%: ] i i ]
Gargee=== ~ereeesa====}Poor: iUnsuited: iUnsuited: }Poor:
i low strength. \ excess fines. | excess fines. } slope.
[l ] ]
] ] ] l
Armstronge--===-==---|Poor: iUnsuited: iUnsuited: {Poor:
| low strength, | excess fines. | excess fines. | slope.
! shrink-swell. ! } |
1 ] ]
] ] l |
1075 emmmeenace——= ~===<|Poor: iUnsuited: iUnsuited: |Fair:
Givin { low strength. | excess fines. | excess fines. | thin layer.
] 1 - [ ]
1 ] ] ]
1220=c=cccncccnaa ~e-==}Fair: iUnsuited: {Unsuited: {Good.
Nodaway { low strength, { excess fines. { excess fines. i
! wetness. | ] !
! 4 ) }
] 3 ] ]
1315%; ! } i !
Alluvial land ) ! ! !
i i 1 }
LandeS===~=ceca= {Fair: {Fair: tUnsuited: {Good.
(] )
| | | |

See footnote at end of table.
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TABLE 12.-~CONSTRUCTION MATERIALS-~Continued

Strip mine spoils

5040%,
Cut and fill land

i i | ]
Soil name and ' Roadfill ! Sand i Gravel H Topsoil
map symbol ! | i ]
{ i i i
T T T T
1 [ ] 1
1 ] ] []
1 4 ) )
1316%, } i i i
Alluvial land ] ] : {
] (] 3 1
] ] ] ]
1368e=mcecncacccane=aaiPoor: tUnsuited: tUnsuited: {Good.
Macksburg { low strength. | excess fines. { excess fines. H
1 [] i ]
] [ ] i
5020G*. ! i ! '
i i | |
i H ! !
) 1 [] ]
] ] ] ]
) ) ) []
] ] ] ]
] ) 1 (]
] ] ] ]

% See map unit description for the composition and behavior of the map unit.
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TABLE 13.--WATER MANAGEMENT

SOIL SURVEY

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. Absence
of an entry means soil was not evaluated]
| i ] 1 i T
Soil name and | Pond { Embankments, | Drainage { Irrigation ! Terraces 1 Grassed
map symbol H reservoir { dikes, and | 1 H and 1 waterways
{ areas ] levees ; } | diversions ]
i T i j ) i
i 1 | i ! }
8Bececcscceccece--|Seepage~---=--~~{Favorable---~--{Not needed-----|Favorable---~--}Erodes easily--{Erodes easily.
Judson 1 ! ! } ) !
! ! ! i i i
8Cemecnecnccnaana=|{Slope, {Favorable-e===~}Not needed=~=-<|Slopeve==w==va=|Erodes easily--|Erodes easily.
Judson | seepage. ! ! ! i !
! ! } ] : !
11B#*: ! ! ! ! : i
C0l0cemmnmmnmunmaa|Seepage-m=r=== ~}Hard to pack, |Floods, {Floods, |Wetnesse=e--e--|Wetness.
H | wetness. | frost action. | wetness. t 1
} } ! | ! !
Elyewe==e-=wo==--|Seepage~=-==-=~=~{Hard to pack~--EFrost action---|Wetness==--- ~-=-|Erodes easily--{Erodes easily.
) | i ] i |
13B*: ! i i ! i !
Nodaway~-~=w==---]Seepage---~---~|Favorable--~~--{Not needed-----{Floods, {Not needed~~--=-«|Erodes easily.
\ 1 { | erodes easily.| i
| ! | ! |
Vesser-----------|Seepage--------|Wetness, {Floods, {Floods, {Wetness, {Erodes easily,
} | hard to pack. | frost action. | wetness. | erodes easily.} wetness.
{ i | ] | !
24p2=-emacccccca=--}Slope=w~=~==---|Favorable---~--|{Not needed-----|Slope---~~-~----|Favorable-~----{Erodes easily,
Shelby ! i ! 1 i ! slope.
: i | ! |
24E2acecaccwccea-=|SlOoper==we=~===|{Favorable~~=~-=!Not needed-=----|{Slope=-=====--=}Slope-===------|Erodes easily,
Shelby ! | | ! | | slope.
i | | } ! ]
§3ccececaseececa-<-|Favorable------{Hard to pack---iFloods, {Wetness, INot needed----<|Wetness.
Bremer ! | } frost action. | floods. ! ]
] ] ] ]
] [ ) ‘ ) ‘
5levcccemmemcncen=|Seepage~-=-~~=-==|Wetness, {Floods, iFloods, iNot needed-----}Erodes easily,
Vesser i | hard to pack. | frost action. | wetness. ! | wetness,
| } : ! i |
53%, ! i | ! | |
Riverwash } ! E ! E ]
i i i i i i
54, 544ewe==ewewe-|Favorable-~----{Hard to pack, {Floods, iFloods, iNot needed-----}Wetness,
-Zook ! | wetness. { percs slowly, | wetness, ! | percs slowly.
| | { frost action. | perecs slowly. | |
| i | | ! !
63Ceevcovaece=cac-=}{Slope, {Piping, iNot needed~-~=-={Droughty, {Too sandy, |Droughty.
Chelsea | seepage. { seepage. \ | fast intake, | soil blowing. |
| : : ! soil blowing. | !
| i } | }
63E2eee~ec~emae=a==|S10pe, {Piping, I{Not needed-----|Droughty, |Slope, }Slope,
Chelsea | seepage. | seepage. 1 | fast intake, | too sandy, } droughty.
| ! ! | soill blowing. | soil blowing. |
i ! ! } | |
65D2e=ceecmccn=ce=|Slope=e==w~=w--|Favorable-~----{Not needed---=-|Slope-==vc~=vcau=- \Favorable----=-={Slope.
Lindley ! | | i 1 |
| ! ! | ! i
65E, 65E3, 65F----|Slope===~=~ ee-=~}Favorable-=--<--|Not needed-----}Slope=-=»==--=-=|Slope~~=-=~-===={Slope.
Lindley ) : : i E :
} i i
69C2~a=e==e=we====}Slope, IWetness, |Frost action, |Wetness, {Wetness, {Wetness,
Clearfield | wetness. \ hard to pack. | slope. | percs slowly, | erodes easily.| erodes easily
i ! ! { slope. i i
] ! ! ! | |
75cwecececcac~-a-=-|Seepage------=--{Wetness, |\Frost action---{Wetness--------{Not needed---~-}Erodes easily.
Givin i | hard to pack. | ! !
| | i ] i !
76B~aeesceccscswea=|Seepage~=-=-=-=--=|Hard to pack---{Not needed-----{Favorable------|Erodes easily-~i{Erodes easily.
Ladoga i i i i ! i
] ]
76C2emm=eemaw==a==|Seepage, lHard to pack---|{Not needed=---=~-|{S5lope=-==-eexe=-lErodes easily--}Erodes easily.
Ladoga i slope. E i ! ! !
) [} ! ]

See footnote at end of table.
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TABLE 13.--WATER MANAGEMENT=-~Continued
T T i J I
Soil name and |} Pond { Embankments, | Drainage ! Irrigation | Terraces ! Grassed
map symbol ; reservoir | dikes, and | | ! and | waterways
! areas ) levees ! ) { diversions }
H i R 1 H i
i { ! H | |
76D2-e~casece-----|Seepage, {Hard to pack---{Not needed--~--|S5lope-==-=---=--}Erodes easily--|Slope,
Ladoga | slope. ) | { ! | erodes easily.
! ! | i ! i
80B--cemcem- ~~----|Seepage~~=--~--~|Hard to pack---|Not needed-----|Erodes easily~-|{Favorable------{Erodes easily.
Clinton | | | | t i
i | | } i |
80C2-e~=ev=c=-=a--|Slope, }Hard to pack---|Not needed-----|Erodes easily, |Favorable------|Erodes easily.
Clinton | seepage. | | { slope. | !
) 1 1] ) ]
] L] ] 1 ! ]
80D2~e=~mecewv~ea=={Slope, {Hard to pack---{Not needed-----}Erodes easily, |Favorable------{Slope,
Clinton | seepage. } } } slope. ! | erodes easily.
1 1 [] ] ] l
] ] ] I ]
88~cccacccnnnan ~--)Seepage-~--~--~iWetness~--------|{Frost action--~iWetness-~------}Not needed-~----}Erodes easily.
Nevin ! ] | | | !
} | | | | }
93D2%; | i i ! | !
Shelby~-=~-c~----!Slope-=~==--~--|Favorable------}Not needed-----{Slope-~==-~--~~|Favorable------|Erodes easily,
! ! ] i ] | slope.
! | | } [ !
Adaires=eesceceec|Slope~~=e==w-=-|Favorable-~----|Percs slowly, |Wetness, |Wetness, |Wetness,
1 H | frost action. | percs slowly, | percs slowly. | slope,
i ! ! ! slope. | | percs slowly.
) } ! i ! {
9uD2#; ] ] i ! | |
Caleb==w~=w==a--={Slope, iFavorable------|Not needed-==--~{Slope~-=ve=-w-={Favorable----~--|{Slope.
| seepage. | ] H | !
i i ! ) i i
Mystigee-ecewee-<iSlope, }Favorable-~----|Percs slowly, |Erodes easily, |Percs slowly---{Slope,
| seepage. 1 { frost action, | percs slowly, | { erodes easily,
i H } slope. } slope. | | percs slowly.
! i | ! i !
98ecncnn ~=ec=ew--|Seepage~~-=---=-{Favorable-=«---{Not needed-----}Floods~~=e~w==={Not needed-----|Favorable.
Huntsville ' : ! i i i
{ : ! { | }
119=ccnccwccancae--|Seepage-~--=--=~|Wetnesse=e==-a=|Frost action---|Wetnesse------<}Not needed---~-}Erodes easily.
Muscatine \ \ \ { i |
i i | ; i |
120Be=w~ce-cac----|Seepage--~--~--~|Favorable-~---~--|Not needed~---<~|Favorable------{Erodes easily-~i{Erodes easily.
Tama 1 i i ! i !
{ i ! ! | }
120C2====v==e-====|Slope, {Favorable-=~---|{Not needed-<-=-|Slope~~==~=aw-=|Erodes easily-~}Erodes easily.
Tama | seepage. ) ' ! | !
| i 1 i ! i
120D2«==vvevew-=a=-|S5lope, {Favorable~-----{Not needed-«~=--|Slope~~==w~-=~~--{Erodes easily--{Slope,
Tama | seepage. ! ! ! i | erodes easily.
i i ! | i {
130ceccewceccacac-|Favorable===-~~--}{Wetness, {Percs slowly---|Wetness, iNot needed--«--|Wetness,
Belinda i { hard to pack. | i percs slowly, | | erodes easily.
i i } | erodes easily.| !
) i } i ! |
131B-=~=e-ee-ee---|Favorable-~----{Wetness, {Percs slowly, |Wetness, {Percs slowly, J(Erodes easily,
Pershing H ! hard to pack. | frost action. | percs slowly. | wetness. | percs slowly.
! i | ! ) ]
131C2~~~cowccwceu-|Slope-=~===-=---|Wetness, {Percs slowly, {Wetness, {Percs slowly, |Erodes easily,
Pershing H | hard to pack. | frost action, | percs slowly, | wetness. ! percs slowly.
H ! | slope. ! slope. ! ]
H : ! { } i
132B~=~~=cecwa~----iFavorable------|Wetness, |Percs slowly, |Percs slowly, (Wetness, {Percs slowly,
Weller i 5 hard to pack. | frost action. | wetness. | erodes easily.| erodes easily.
[] ] i 1
] 3 ] ] ] '
132C2=~=caece-=a-=|Slope, {Wetness, {Slope, iWetness, iWetness, iPercs slowly,
Weller | seepage. | hard to pack. | percs slowly, | percs slowly, | erodes easily.}| erodes easily.
i ! { frost action. | slope. H |
] | | ! | }
133cec=caccwvoncceaa|Seepage~===~===}Hard to pack-~-|{Floods, 1Floods, {Not needed--=---{Wetness.
Colo ) ! { frost action. | wetness. ! |
) ] 1 ) ‘ 1
] ] ] [} [} ]
133B~=~-- ~~e-e--=-|{5eepage=~~=-===|Hard to pack---|Floods, |Floods, |WetnesS~=e~-=ew|{Wetness.
Colo : | i frost action. | wetness. !
} } } ! i

footnote at

end of table.
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TABLE 13.«-WATER MANAGEMENT--Continued
1 | | i 1 |
Soil name and | Pond | Embankments, | Drainage { Irrigation ! Terraces ! Grassed
map symbol } reservolir | dikes, and | | | and | waterways
} areas 1 levees ! { } diversions }
T ) { i ! i
| i | | } ]
1334=~eecececea--=|Favorable~-----{Hard to pack, {Floods, |Floods, {Not needed-----|Wetness.
Colo H ! wetness. | frost action. | wetness. | |
H ! | ! ! !
162Bem=ecccncec~ae=}Seepage=-=a===e=|Favorable~=e-=-=|Not needed---=-|Favorable-=---«}{Erodes easily--|Erodes easily.
Downs ! | | | ! |
} ! ! ! | !
162C2~=~~eecee~e==|Slope, |\Favorable--~---|Not needed-----{Slope-~=--<«---~lErodes easily--{Erodes easily.
Downs | seepage. : ; ; | |
! | |
162D2=w~=~=eec=a===|Slope, |Favorablee~=e=={Not needed--=--|{Slope==~w=~ceesa|Erodes easily-~-|Favorable.
Downs ! seepage. | | ! ; |
! ! | i ! i
163B---~----------ISeepage--------:Favorable------iNot needed----~{Erodes easily--|{Favorablee------|Erodes easily.
Fayette ! ! | 1 ! ]
} | | ! 1 !
163C2=e~ec=e==w===|Slope, {Favorable-~----|Not needed--~---|Slope, |Favorable~-ee~=i{Erodes easily.
Fayette { seepage. : i { erodes easily.| |
! ! ! ! |
163D2~=e==ecce~=a={Slope, {Favorablee==~=={Not needed-==--~|Slope, |Favorable-==«~=|Slope,
Fayette | seepage. ) ] ; erodes easily.| | erodes easily.
! H ! } !
163E2, 163F2==~==={Slope, {Favorable-----~|Not needed~----|Slope, |Slope~=e=e=e~e=|Slope,
Fayette | seepage. } E E erodes easily.| | erodes easily.
i ! i ! !
17902-------------,Slope----------}Favorable------iNot needed-====|Slope==~=eee-==|Favorable--~-~=-={Erodes easily,
Gara ! : ! E ! | slope.
! 1 i ! i
179E2, 179F===~=e=|Slope=-~-=~-<~-={Favorable--=-<~|{Not needed--~--|Slope-e<-=e=---|Slope~-==~==~--|Erodes easily,
Gara } ! E ! ! ; slope.
! | i i |
185D, 185D2ee=w=v=|{Slope=e==w-==-~{Thin layer, iNot needed-----|Droughty, iDepth to rock, iSlope,
Bauer ) ! hard to pack. | { percs slowly, | percs slowly. | erodes easily,
! ! i 5 slope. ' | droughty.
! i i i | |
185E2ecseccccecee=}Slopee=e-ee====|{Thin layer, iNot needed----=|{Droughty, iSlope, 1Slope,
Bauer H { hard to pack. | | percs slowly, | depth to rock,| erodes easily,
| ! i ! slope. | percs slowly. | droughty.
i i ! ! | i
208~cececencecmw--|Seepage=--=~==~=|Seepage, {Not needed-----|Favorable-~----{Not needed-----|Favorable.
Landes ' E piping. 5 f ! !
l ] ] [} ' [}
212-e=cecence=ce-=|Seepage-----~--|Favorable~-----|Floods, {Floods, INot needed-<«--~}Erodes easily.
Kennebec ! i ! frost action. | wetness. | !
H ! } ] | |
220~===esca=eec-ce~|Seepage~=-e~==~=|Favorable~-=---~{Not needed--~--|Floods, INot needed----=~}{Erodes easily.
Nodaway ! } ) | erodes easily.! !
! i | ) i |
222C, 222C2==~====-|Slope~~=====~--|Wetness, {Percs slowly, }Wetness, {Percs slowly, |Wetness,
Clarinda H ! hard to pack. | slope, | percs slowly, | wetness. { erodes easily,
! ! } frost action. | slope. } | percs slowly.
! i | | i ;
230C*, 230C2*%: | ! ! ! ! |
Clearfielde~=--«~|Slope, iWetness, {Frost action, |Wetness, |Wetness, |Wetness,
| wetness. | hard to pack. | slope. | percs slowly, | erodes easily.! erodes easily.
1 ! ) )
: ! ! | slope. ! !
! i | ] ! i
Arispe-----------'Slope~---------3H ard to pack---|{Not needed=---=|Slope=e=--~----|Erodes easily iE rodes easily.
! ! i !
2u8--------------~.Favorable---~--:Wetness, {Floods, {Wetness, iNot needed-~--~|Percs slowly,
Wabash i ! hard to pack. | percs slowly. | peres slowly. | | wetness.
i ! ! | i !
273B-==esce=-=-e=-|Favorable~--~--|Favorable-~--=-~|Not needed----=|{Favorable-<-<<-|Favorable---=-=-~|Favorable.
Olmitz ! i i ! : g
\ { {
273Cee~=eoeeaeas=e!Favorable~==ve~!Favorable=~=~=-|Not needed-<~-=~}Slope~=«e=c-<-<|{Favorable------|Favorable.
Olmitz ] ] i }
! } } ! ] ]
279e~wacececce-e==|Favorable------|Wetness, |Frost action---|Wetness~-«-----|{Not needed-----|Wetness,
Taintor } ! hard to pack. | 1 H i erodes easily.
i | !

See footnote at end of table.
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