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

Major fieldwork for this soil survey was completed in the period 1970 to
1974. Soil names and descriptions were approved in 1976. Unless otherwise
indicated, statements in the publication refer to conditions in the survey area in
1974. This survey was made cooperatively by the Soil Conservation Service
and the lowa Agriculture and Home Economics Experiment Station, Coopera-
tive Extension Service, lowa State University, and the Department of Soit Con-
servation, State of lowa. It is part of the technical assistance furnished to the
Adair County Soil and Water Conservation District. Funds appropriated by Adair
County were used to cover part of the cost of this survey.

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

Cover: Contour stripcropping on Gara and Armstrong loams on
uplands.
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Preface

This soil survey contains much information useful in land-planning pro-
grams in Adair County, lowa. Of prime importance are the predictions of soil
behavior for selected land uses. Also highlighted are limitations or hazards to
land uses that are inherent in the soil, improvements needed to overcome
these limitations, and the impact that selected land uses will have on the envi-
ronment.

This soil survey has been prepared for many different users. Farmers, for-
esters, and agronomists can use it to determine the potential of the soil and the
management practices required for food and fiber production. Planners, com-
munity officials, engineers, developers, builders, and home buyers can use it to
plan land use, select sites for construction, develop soil resources, or identify
any special practices that may be needed to insure proper performance. Con-
servationists, teachers, students, and specialists in recreation, wildlife manage-
ment, waste disposal, and pollution control can use the soil survey to help them
understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to use as septic tank absorp-
tion fields. A high water table makes a soil poorly suited to basements or un-
derground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the
location of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.
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ADAIR COUNTY is in the southwestern part of lowa.
The total land area is 573 square miles, or 364,160
acres. Greenfield, the county seat, is about 50 miles
southwest of Des Moines, the state capital, and about 75
miles east of Council Bluffs.

Most of Adair County is farmland. The main crops are
corn, soybeans, hay, oats, and pasture grasses. A large
amount of the grain and forage crops are grown as feed
for the swine, beef, and dairy cattle that are raised in the
county.

Most of the soils in Adair County formed under a
native vegetation of prairie grasses and have a dark,
fertile surface layer. The climate is subhumid and conti-
nental. Winters are cold, summers are warm, and the
growing season is long enough for the crops commonly
grown in the county to mature.

General nature of the county

This section provides general information about the
climate, relief and drainage, history, water resources, ag-
riculture, transportation systems, and vegetation of Adair
County.

Climate

The winters in Adair County are cold; the summers are
hot and have occasional spells of cool temperatures.
Precipitation occurs mainly as snowstorms in winter and
as showers in warm periods. When warm, moist air
moves in from the south, showers commonly are heavy.
Total annual rainfall normally is adequate for corn, soy-
beans, and small grains.

Table 1 provides data on temperature and precipitation
in the survey area. This data was recorded at Greenfield,
lowa, in the period 1951 to 1974. Table 2 shows prob-
able dates of the first freeze in fall and the last freeze in
spring. Table 3 provides data on the length of the grow-
ing season.

In winter, the average temperature is 24 degrees F,
and the average daily minimum is 15 degrees. The
lowest temperature on record, -28 degrees, was record-
ed at Greenfield on January 20, 1963. In summer, the
average temperature is 73 degrees, and the average
daily maximum is 84 degrees. The highest temperature,
106 degrees, was recorded on July 21, 1974.

Growing degree days, listed 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 monthly accumulation of growing degree days 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, usually falls between Aprit and September, the
period that includes the growing season for most crops.
In 2 years out of 10, rainfall in the April to September
period is less than 19 inches. The heaviest 1-day rainfall
on record is 6 inches, recorded at Greenfield on Septem-
ber 11, 1972. There are about 50 thunderstorms each
year, 25 of which occur in summer.

The average seasonal snowfall is 27 inches. The
deepest snow at any one time during the period of
record was 60 inches. On the average, 17 days in the
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year have at least 1 inch of snow, but this number varies
greatly from year to year.

The average relative humidity in midafternoon is 60
percent, and the average humidity at dawn is 80 percent.
Humidity is always higher at night. The percentage of
possible sunshine is 70 percent in summer and 50 per-
cent in winter. The prevailing winds are from the north-
west. The highest average windspeed, 13 miles per hour,
occurs in April.

Tornadoes and severe thunderstorms strike occasion-
ally. These storms are local and brief and cause sparse
damage in narrow areas. Hailstorms occur at times in
warmer periods; their pattern is irregular, and they strike
in relatively small areas.

Physiography, relief, and drainage

The highest elevation, 1,415 feet, is in the northwest-
ern part of Adair County. The lowest elevation, 1,188
feet, is in the southwestern part of the county.

The topography ranges from nearly level to very steep.
The upland divides are mainly gently sloping or moder-
ately sloping. The side slopes along valleys typically are
strongly sloping or moderately steep. Most valleys are
nearly level or gently sloping. The foot slopes along the
edge of valleys are mainly moderately sloping.

The upland divide that separates the Missouri River
Watershed from the Mississippi River Watershed is in
Adair County. This divide is in the northwestern part of
the county near Adair, lowa. It extends southeasterly to
near Greenfield and Orient, lowa, and from there into
Union County, lowa.

The northeastern part of Adair County is drained to the
east by the Middle River. The southeastern part of the
county is drained to the south by the Grand River. The
western part is drained to the south by the Nodaway
River. The extreme northwestern part of the county is
drained to the west by Turkey Creek.

History

The area that is now Adair County was settled in 1849.
The county was organized in 1851. It was named in
honor of General John Adair, an officer in the War of
1812. The Mormon Trail, which passes through Adair
County, was used by early settlers on their way west. In
1873, the Jesse James gang staged the first railroad
stickup in the United States near Adair, lowa.

Water resources

The supply of water for municipal, crop, and livestock
use generally is adequate; however, at times it is inad-
equate in most areas of the county.

On uplands, water moves downward through the loess
mantle and is restricted by the underlying glacial till “‘pa-
leosol,” a buried soil. In wet periods, a perched water
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table develops in the loess above the ‘“paleosol,” and
water seeps out on hillsides along the loess-till contact
line.

In spring, the supply of water from this perched water
table commonly is good, but it generally is greatly re-
duced in summer. The average depth of farm wells is
about 30 feet. Water for livestock is mainly supplied by
small farm ponds and by creeks or rivers that are in
pastureland. In 1975, there were about 1,365 farm ponds
in Adair County. The average size of these ponds was 1
to 2 acres; however, the ponds range in size from 1/4
acre to 20 acres.

Greenfield, lowa gets water from a waell that is 3,850
feet deep. The well draws water from the Jordan sand-
stone layer and makes use of a reverse-osmaosis system
to remove excess salts from the water.

Farming

In 1967, 351,006 acres in Adair County was in farms
(25). Of this total, 265,545 acres was used for crops,
63,692 acres was pastureland, 12,000 acres was wood-
land, 9,767 acres was farmsteads, and 876 acres was
small areas of water.

Corn is the main crop in Adair County. In 1975, 98,500
acres in corn was harvested for grain and yielded an
average of 65.1 bushels per acre; 8,150 acres in corn
was harvested for silage and yielded an average of 11.1
tons per acre. Soybeans is the second most important
crop. In 1975, 55,500 acres in soybeans was harvested
for grain and yielded an average of 27.7 bushels per
acre. In 1975, 23,000 acres in oats yielded an average of
34.9 bushels per acre. In 1975, 44,500 acres was in hay
(25).

With the exception of some cash-grain farms, most of
the farms in Adair County receive about half of their
income from crops and about half from livestock. In
1975, 149,800 hogs, 37,800 beef cows, and 16,400
grain-fed cattle were marketed. There were 1,200 milk
cows. In 1975, the average number of laying hens in
Adair County was 37,000 (25). The main markets for the
cattle and hogs are in Omaha, Nebraska, and Chicago,
Minois. There are some local markets. Milk and eggs
generally are processed outside of Adair County. Corn
and soybeans generally are taken to local grain eleva-
tors for storage or for market; however, some are stored
on the farm for a later market or for use as livestock
feed. Silage and hay generally are used as livestock feed
on the farm where they are grown.

Since the 1930’s, the number of farms in Adair County
has steadily decreased, and the average size of farms
has increased.

Transportation

There are two railroads in Adair County. All-weather
paved roads cross the county from east to west and
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from north to south. Interstate Highway 80 crosses the
northern part of Adair County.

Vegetation

The native vegetation on uplands in the survey area
was prairie grasses, mainly bluestems. Along valleys of
the larger creeks and rivers, it was mixed grass and oak-
hickory woodlands.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

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

After classifying and naming the soils, the soil scien-
tists drew the boundaries of soils on aerial photographs.
These photographs show woodlands, buildings, field bor-
ders, roads, and other details that help in drawing
boundaries accurately. The soil map at the back of this
publication was prepared from aerial photographs.

The areas shown on a soil map are called map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few
have littte or no soil. Map units 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 soils are
taken for laboratory measurements and for engineering
tests. The soils are field tested, and interpretations of
their characteristics may be modified during the course
of the survey. New interpretations are made for local
use, mainly through field observation of different soils in
different uses under different levels of management.
Also, data are assembled from other sources, such as
test results, records, field experience, and state and
local specialists. For example, data on crop yields under
defined practices are assembled from farm records and
from field or plot experiments on the same soils.

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 is
usable to farmers, woodland managers, engineers, plan-
ners, developers and builders, homebuyers, and others.

General soil map for broad land use
planning

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

The general soil map provides a broad perspective of
the soils and landscape in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

Map unit descriptions

1. Macksburg-Sharpsburg-Winterset

Nearly level to moderately sloping, moderately well
drained to poorly drained silty clay loam soils that formed
in loess; on uplands.

This map unit consists mainly of soils on broad ridge-
tops and on the adjacent convex slopes on uplands. It
makes up about 6 percent of the county. This unit is
about 40 percent Macksburg soils, 23 percent Sharps-
burg soils, 12 percent Winterset soils, and 25 percent
minor soils (fig. 1).

Macksburg soils are nearly level to gently sloping and
are somewhat poorly drained. They are on broad divides.
The surface layer typically is black and very dark brown
silty clay loam about 20 inches thick. The subsoil is
multicolored silty clay loam and extends to a depth of
about 5 feet.

Sharpsburg soils are moderately well drained and are
on ridges and side slopes in areas where slopes are
convex. The surface layer is about 21 inches thick. Typi-
cally, it is black silty clay loam in the upper part and
black and very dark grayish brown silty clay loam in the
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Figure 1.—Relationship of landscape and parent material of soils in the Macksburg-Sharpsburg-Winterset map unit.

lower part. The subsoil is about 29 inches thick. It is
brown silty clay loam in the upper part and mottled
brown, grayish brown, and yellowish brown silty clay
loam in the lower part. The substratum is light brownish
gray silty clay loam that has strong brown mottles.

Winterset soils are nearly level and are poorly drained.
They are on broad upland divides. The surface layer
typically is black silty clay loam about 16 inches thick.
The subsoil is multicolored silty clay loam and silty clay
and extends to a depth of about 5 feet.

The minor soils in this unit include Nira, Clearfield,
Lamoni, Colo, and Ely soils. The moderately well drained
Nira soils are on short convex sides slopes on uplands
and on slopes that border drainageways. The poorly
drained Clearfield soils are at the head of drainageways
and on the upper part of some side slopes. The some-

what poorly drained Lamoni soils are moderately sloping
and strongly sloping and are at the head of branching
waterways. The poorly drained Colo soils and the some-
what poorly drained Ely soils are in drainageways.

The soils in this unit are well suited to crops. The
major crops are corn and soybeans. The corn is used
mainly as livestock feed; soybeans is a cash crop. The
acreage of this unit that is used as pasture is small and
is mainly near farmsteads.

2. Sharpsburg-Nira

Nearly level to moderately sloping, moderately well
drained silty clay loam soils that formed in loess; on
uplands
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This map unit consists of soils on ridgetops and di-
vides, on side slopes, or in drainageways. It makes up
about 30 percent of the county. This unit is about 40
percent Sharpsburg soils, 20 percent Nira soils, and 40
percent minor soils (fig. 2).

Sharpsburg soils are moderately well drained and are
on upland divides and on the upper part of side slopes.
The surface layer, which is eroded, is very dark grayish
brown and dark yellowish brown silty clay loam about 8
inches thick. The subsoil is silty clay loam about 29
inches thick. 1t is brown in the upper part and mottled
brown, grayish brown, and yellowish brown in the lower
part. The substratum is light brownish gray silty clay
loam that has strong brown mottles.

Nira soils are moderately well drained and are on
short, convex side slopes on uplands and on slopes that
border drainageways. The surface layer typically is very

dark gray and very dark grayish brown silty clay loam
about 10 inches thick. The subsoil is about 32 inches
thick. It is brown silty clay loam in the upper part, multi-
colored silty clay loam in the next part, and light gray
silty clay loam that has many yellowish red mottles in the
lower part. The substratum is light gray silty clay loam
that has strong brown mottles. It overlies clayey, grayish-
colored gumbotil at a depth between 4 and 8 feet.

The minor soils in this unit include Adair, Clarinda,
Lamoni, Shelby, Colo, Ely, and Zook soils. The some-
what poorly drained and moderately well drained Adair
soils are on convex side slopes and ridges. The poorly
drained Clarinda soils are at the head of drainageways
and in narrow bands on side slopes. The somewhat
poorly drained Lamoni soils are moderately sloping and
strongly sloping and are on the upper part of side slopes
and at the head of branching drainageways. The moder-
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Figure 2.—Relationship of landscape and parent material of soils in the Sharpsburg-Nira map unit.



ately well drained Shelby soils are on upland side slopes
along the larger drainageways. The poorly drained Colo
and Zook soils and the somewhat poorly drained Ely
soils are in drainageways.

In many areas, runoff is rapid. Erosion generally is
a moderate hazard, but in some areas it is a severe
hazard. The contact zone between the loess and the
glacial till is seasonally wet and seepy. Terraces can
reduce erosion and thus improve crop production, and
interceptor tile can be installed to reduce wetness.

In most areas, the soils on ridgetops and on the less
steep side slopes are used for row crops. The soils on
the steepest side slopes generally are in meadow or
permanent pasture.

3. Sharpsburg-Shelby
Moderately sloping to steep, moderalely well drained

SOIL SURVEY

silty clay loam and clay loam soils that formed in loess
and glacial till: on uplands

This map unit consists of soils on rounded ridgetops,
on strongly sloping to steep side slopes, and in narrow
valleys. The side slopes are dissected by small gullies
and short waterways that drain into larger, more stabi-
lized drainageways in small valleys. These drainageways
eventually merge with the larger valleys and streams in
the county.

This map unit makes up about 44 percent of the
county. It is about 30 percent Sharpsburg soils, 25 per-
cent Shelby soils, and 45 percent minor soils (fig. 3).

Sharpsburg soils are moderately well drained and are
on ridgetops and the upper part of side slopes. These
soils formed in loess. The surface layer, which is eroded,
is very dark grayish brown and dark yellowish brown silty

Figure 3.—Relationship of landscape and parent material of soils in the Sharpsburg-Shelby map unit.
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clay loam about 8 inches thick. The subsoil is silty clay
loam about 29 inches thick.

Shelby soils are moderately well drained and are on
the lower and steeper parts of side slopes. These soils
formed in glacial till. The surface layer is very dark brown
clay loam about 7 inches thick. The subsoil is about 37
inches thick. In the upper part it is dark brown and dark
yellowish brown clay loam, and in the lower part it is
brown clay loam that has grayish brown and strong
brown mottles. The substratum is mottled grayish brown
and yellowish brown, calcareous clay loam that has a
few stones and pebbles. In the upper part it has white
nodules of lime.

The minor soils in this unit include Adair, Lamoni, Clar-
inda, Colo, Ely, and Zook soils. The clayey Adair,
Lamoni, and Clarinda soils are moderately sloping and
strongly sloping and are at the head of branching drain-
ageways and on the upper part of side slopes. The
poorly drained Colo and Zook soils and the somewhat
poorly drained Ely soils are in drainageways.

The soils on ridgetops that formed in loess are fertile
and generally are well suited to crops. The more sloping
soils that formed in glacial till are not so well suited to
crops; some are suited only to pasture. The cropping
systems and management practices that are used vary
considerably.

Drainage generally is good in the uplands, except in
sidehill areas where seeps are common in wet periods.
Areas of wet soils are on narrow bottom lands and at the
head of drainageways. Erosion is a major hazard. If row
crops are grown, terraces or other erosion-control meas-
ures are needed to reduce soil loss. Interceptor tile com-
monly is needed to reduce wetness in seep areas.

This map unit is mainly used for general livestock
farming, and the emphasis is on raising and feeding
swine or beef cattle. A large amount of grain and hay is
produced.

4. Gara-Ladoga

Gently sloping to steep, moderately well drained and well
drained loam and silt loam soils that formed in glacial till
and loess; on uplands

This map unit consists of gently sloping and moderate-
ly sloping soils on narrow ridgetops and strongly sloping
to steep soils on side slopes. These soils are in areas
along the major streams and their tributaries. Most of the
soils, which have been in mixed timber and grass, have
been cleared for cultivation.

This map unit makes up about 13 percent of the
county. It is about 40 percent Gara soils, 30 percent
Ladoga soils, and 30 percent minor soils (fig. 4).

Gara soils are strongly sloping to steep and are well
drained or moderately well drained. These soils are on
side slopes. They formed in glacial till. Typically, the
surface layer is about 10 inches thick. It is very dark gray

loam in the upper part and dark grayish brown and
brown loam in the lower part. The subsoil is about 38
inches thick. In the upper part, it is dark yellowish brown
clay loam that has strong brown mottles, and in the
lower part it is mottled strong brown, grayish brown, and
gray clay loam. The substratum is calcareous, mottied,
muiticolored clay toam.

Ladoga soils are gently sloping and moderately sloping
and are moderately well drained. These soils are on
ridgetops and on the upper part of side slopes on up-
lands and on stream benches. They formed in loess.
Typically, the surface layer is about 10 inches thick. It is
mixed dark grayish brown and brown silt loam. The sub-
soil is about 40 inches thick. In the upper part, it is
brown silty clay loam or heavy silty clay loam that has a
few yellowish brown mottles, and in the lower part it is
mottled grayish brown and yellowish brown silty clay
loam. The substratum is mottled light brownish gray and
yellowish brown silty clay loam.

The minor soils in this unit include Armstrong, Colo,
Ely, Zook, Dickinson, Clinton, and Sogn soils. The mod-
erately well drained to somewhat poorly drained Arm-
strong soils are on convex ridgetops and on shoulder
slopes of the ridgetops. The poorly drained Colo and
Zook soils and the somewhat poorly drained Ely soils
are on bottom lands. The well drained Dickinson soils
are on uplands along the major streams and their tribu-
taries. The moderately well drained Clinton soils are on
convex ridgetops and on the upper part of side slopes.
The somewhat excessively drained Sogn soils, which
formed in material overlying limestone bedrock, com-
monly are on steep, dissected uplands along valleys of
the major streams and rivers.

In many areas, runoff is rapid, and erosion is a severe
hazard. The contact zone between the loess and the
glacial till is seasonally wet and seepy. The many water-
ways in this unit have caused numerous deep, active
gullies to form. These gullies, which have trees and
brush growing along their side slopes, are more numer-
ous in this unit than in others. Constructing livestock
ponds helps to stabilize many of these gullies. In seep
areas in cropland, interceptor tile needs to be installed to
reduce wetness. Most of the soils on ridgetops and on
the upper part of side slopes are used for row crops. A
large acreage of this unit is used as meadow, permanent
pasture, and woodland.

5. Colo-Zook-Nodaway

Nearly level, moderately well drained and poorly drained
silty clay loam and silt loam soils that formed in alluvium;
on bottom lands

This map unit consists of soils in valleys along the
larger rivers and creeks and their tributaries. It makes up
about 7 percent of the county. This unit is about 30
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Figure 4.—Relationship of landscape and parent material of soils in the Gara-Ladoga map unit.

percent Colo soils, 25 percent Zook soils, 15 percent
Nodaway soils, and 30 percent minor soils (fig. 5).

Colo soils are poorly drained and are on bottom lands.
The surface layer is black silty clay loam about 36 inches
thick. The subsoil is about 18 inches thick. It is black
silty clay loam that has a few soft, brown oxides. The
substratum is gray silty clay loam or clay loam and has
common soft, brown and black oxides.

Zook soils are poorly drained and are in low, flat
areas. The surface layer is black siity clay loam about 30
inches thick. The subsoil is about 34 inches thick. it is

very dark gray light silty clay in the upper part, very dark
gray liyht silty clay in the next part, and dark gray and
very derk gray heavy silty clay loam in the lower part.
The substratum is gray silty clay loam.

Nodaway soils are moderately well drained and gener-
ally are adjacent to stream channels. These soils are not
adjacent to the channel in some areas where the chan-
nel has been straightened. In some areas, several small
channels have been cut by streams and rivers during
flooding. The surface layer is very dark gray silt loam
about 5 inches thick. The substratum, to a depth of more
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than 60 inches, is stratified grayish brown, very dark
gray, dark gray, and black silt loam that has reddish
brown and yellowish brown mottles.

The minor soils in this unit include Judson, Olmitz,
Vesser, Humeston, Ackmore, Kennebec, and Ladoga
soils. Judson and Olmitz soils are well drained to moder-
ately well drained and are on foot slopes and alluvial
fans. Vesser and Humeston soils are somewhat poorly
drained to very poorly drained and are on second bottom
lands, low stream benches, or alluvial fans. Ackmore
soils are somewhat poorly drained and are on bottom
lands. Kennebec soils are moderately well drained and
are adjacent to rivers and streams. Ladoga soils are
moderately well drained and are on high benches.

If outlets for drainage are available, tile generally can
be installed on Colo and Zook soils to improve drainage.
Zook soils generally remain wet longer in spring than
Colo and Nodaway soils; therefore, tile lines need to be
spaced closer, and surface drainage can be used if it is
feasible. Nodaway soils generally do not need tile drain-
age, but they are subject to flooding.

This map unit can be used for row crops if timber is

cleared and if drainage and flood protection are ade-
quate. In some areas, these soils are near stream chan-
nels or old oxbows that are frequently flooded; these
soils are used as permanent pasture and meadow.

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
descriptions, along with the soil maps, can be used to
determine the potential of a soil and to manage the soil
for food and fiber production; to plan land use and im-
prove soil resources; and to protect and preserve the
environment. More information on each map unit, or soil,
is given in the section “Use and management of the
soils.”

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

Figure 5.—Relationship of landscape and parent material of soils in the Colo-Zook-Nodaway map unit.
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the management concerns and practices needed are
discussed.

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

Soils that have profiles that are almost alike make up
a soil series. Except for allowable differences in texture
of the surface layer or of the underlying substratum, all
the soils of a series have major horizons that are similar
in composition, thickness, and arrangement in the profile.
A soil series commonly is named for a town or geo-
graphic feature near the place where a soil of that series
was first observed and mapped. The Adair series, for
example, was named for the town of Adair in Adair
County.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soi
phase commonly indicates a feature that affects use or
management. For example, Shelby clay loam, 5 to 9
percent slopes, is one of several phases within the
Shelby series.

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

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small that they cannot
be shown separately on the soil maps. Each area in-
cludes some of each of the two or more dominant soils,
and the pattern and proportion are somewhat similar in
all areas. Dickinson-Sharpsburg complex, 5 to 9 percent
slopes, is an example.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
stantially from those of the dominant soil or soils and
thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
tion of each map unit. Some of the more unusual or
strongly contrasting soils that are included are identified
by a special symbol on the soil map.

Many mapped areas include areas that have little or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Pits-
Dumps complex is an example. These areas are too
small to be delineated and are identified by a special
symbol on the soil maps.

The acreage and proportionate extent of each map
unit are given in table 4. Additional information on prop-
erties, limitations, capabilities, and potentials for many
soil uses is given for each kind of soil in other tables.
(See ““Summary of tables.”) Many of the terms used in
describing soils are defined in the Glossary.

SOIL SURVEY

Soil descriptions

8B—Judson silty clay loam, 2 to 5 percent slopes.
This is a moderately well drained or well drained, gently
sloping soil on slightly concave or plane alluvial fans and
foot slopes. This soil is in valleys throughout the county.

Typically, the surface layer is silty clay loam about 29
inches thick. It is very dark brown in the upper part and
very dark grayish brown in the lower part. The subsoil is
silty clay loam about 18 inches thick. It is brown and
dark brown in the upper part and mottled yellowish
brown, dark yellowish brown, and grayish brown in the
lower part. The substratum is light gray, brown, and dark
yellowish brown silty clay loam. In a few small areas,
recently deposited silty material, 5 to 12 inches thick, is
on the surface. This material generally is lighter in color
and lower in organic matter content than the soil materi-
al in the surface layer described as typical of this Judson
soil.

Included in mapping are small areas of Ely soils on the
lower part of slopes and Sharpsburg and Ladoga soils
on the steeper slopes.

Permeability is moderate, and the available water ca-
pacity is high. Runoff is medium. The content of availa-
ble phosphorus and available potassium is low. If this
soil has not been limed, it generally is acid in the surface
layer. In cultivated areas, the plow layer is about 5 per-
cent organic matter. Organic matter in the solum
amounts to about 105 tons per acre.

This soil is used mainly for cultivated crops. It is well
suited to corn, soybeans, oats, and hay and to use as
pasture. Runoff from the soils on uplands causes a slight
hazard of erosion and wetness for short periods in
spring. The major hazards in using this soil are flooding
of short duration and the accumulation of silty sediment
from soils upslope. Contour farming, conservation tillage,
and using terraces on adjacent upland soils help to con-
trol erosion. A diversion terrace can be placed along the
base of adjacent upland slopes to help reduce overflow
and deposition.

This soil is suitable for building site development and
onsite waste disposal if good design and installation pro-
cedures are used. Runoff from adjacent upland slopes
and medium to low strength are limitations to the use of
this soil as building sites and as sites for local roads.

Capability subclass ile.

8C—Judson silty clay loam, 5 to 9 percent slopes.
This is a moderately well drained or well drained, moder-
ately sloping soil on slightly concave or plane alluvial
fans and foot slopes. This soil is along drainageways in
widely scattered areas throughout the county.

Typically, the surface layer is silty clay loam about 29
inches thick. It is dark brown in the upper part and very
dark grayish brown in the lower part. The subsoil is silty
clay loam about 18 inches thick. It is brown and dark
brown in the upper part and mottled yellowish brown,
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dark yellowish brown, and grayish brown in the lower
part. The substratum is light brown, gray, and dark yel-
fowish brown silty clay loam. In some small areas this
soil has silty overwash material, 5 to 12 inches thick, on
the surface. The accumulation of silty material in spring
can damage newly planted crops. The silty overwash
generally is lower in organic matter content and has
poorer tilth than the typical Judson soil.

Included in mapping are small areas of Ely soils that
are more gently sloping and Sharpsburg and Ladoga
soils that are steeper than this Judson soil.

Permeability is moderate, and the available water ca-
pacity is high. Runoff is medium. The content of availa-
ble phosphorus and potassium is low. If this soil has not
been limed, it generally is acid in the surface layer. in
cultivated areas the plow layer is about 5 percent organ-
ic matter. Organic matter in the solum amounts to about
100 tons per acre.

This soil is used mainly for cultivated crops. It is well
suited to corn, soybeans, oats, and hay and to use as
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pasture. The soil lost through erosion is replaced by
sediment from soils upslope. The major hazards in using
this soil are flooding of short duration and the accumula-
tion of silty sediment from soils upslope. Contour farm-
ing, conservation tillage, and using terraces on adjacent
upland soils help to reduce erosion. A diversion terrace
can be placed along the base of adjacent upland slopes
to help reduce overflow and deposition.

This soil is suitable for building site development and
onsite waste disposal if good design and installation pro-
cedures are used. Runoff from adjacent upland slopes
and medium to low strength are limitations to the use of
this soil as building sites and as sites for local roads.

Capability subclass llle.

11B—Colo-Ely silty clay loams, 2 to 5 percent
slopes. This map unit consists of poorly drained and
somewhat poorly drained, gently sloping soils on bottom
lands (fig. 6). Typically, the Colo soil is along waterways.
The Ely soil is at the base of upland slopes and is in

Figure 6.—An intermittent stream in an area of gently sloping Colo silty clay loam in a valley near Greenfield, lowa. Ely silty clay loam is
along the edge of the valley. Sloping Sharpsburg and Shelby soils are on uplands in the background.
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uniform bands along the boundary of this map unit. In
many places, the areas of this unit are cut by channels
or gullies and cannot be crossed by farm machinery. The
areas are as much as a mile or more long but generally
are only 150 to 400 feet wide.

The Colo soil makes up about 60 percent of this com-
plex and the Ely soil about 20 percent. The Colo and Ely
soils are in such an intricate pattern on the landscape
that it was not practical to map them separately at the
scale used.

Typically, the surface layer of the Colo soil is black
silty clay loam about 36 inches thick. The subsoil, which
is about 18 inches thick, is black silty clay loam that has
a few soft, brown oxides. The substratum is silty clay
loam or clay loam and has common, soft, brown and
black oxides.

Typically, the surface layer of the Ely soil is silty clay
loam about 22 inches thick. It is very dark brown in the
upper part and black and very dark gray in the lower
part. The subsoil is silty clay loam about 44 inches thick.
It is very dark grayish brown in the upper part and mot-
tled, dark grayish brown in the lower part.

Included in mapping and making up about 20 percent
of the unit are small areas of Judson and Olmitz soils on
foot slopes; and Vesser, Ackmore, and Zook soils on the
lower bottom lands. Also included in this map unit are
some valleys that have a gully as much as 5 feet deep
and 20 feet wide.

The Colo soil has moderately slow permeability, and
the Ely soil has moderate permeability. The available
water capacity is high. Runoff is slow on the Colo soil
and medium on the Ely soil. The content of available
subsoil phosphorus and of available potassium is
medium in the Colo soil and very low in the Ely soil. If
these soils have not been limed, they generally are acid
in the surface layer. The plow layer is 5 to 7 percent
organic matter. Organic matter in the solum amounts to
about 110 tons per acre.

These soils are used mainly for cultivated crops or
hay. They are well suited to corn, soybeans, oats, and
hay and to use as pasture. They are seasonally wet
because of overflow and the high water table. These
soils are farmed with surrounding soils because the
areas of this unit generally are too small or too narrow to
be farmed separately. The major limitation is flooding in
wet periods.

Tile drainage on the Colo soil and a diversion terrace
along the base of adjacent upland slopes can help to
reduce wetness and overflow. If these soils are used as
pasture, proper stocking rates, pasture rotation, and
timely deferment of grazing when the soils are very wet
reduce compaction and help to keep pasture and soil in
good condition.

These soils are poorly suited to building site develop-
ment and onsite waste disposal. The hazard of flooding,
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seasonal high water table, high organic matter content,
low strength, and frost action are severe limitations to
these uses. Artificial drainage and diversion terraces help
to reduce wetness and flooding. Local roads need to be
built up using a more suitable base material, and they
should be graded to shed water. The bottom of sewage
lagoons needs to be sealed.
Capability subclass llw.

13B—Vesser-Nodaway silt loams, 2 to 5 percent
slopes. This map unit consists of moderately well
drained to poorly drained soils. These soils generally are
on bottom lands adjacent to a large stream channel or
are in side valleys that drain into a larger valley. Vesser
silt loam is in slightly higher lying areas along the bor-
ders of the mapped areas. It makes up about 50 percent
of the unit. Nodaway silt loam is adjacent to the stream
channel and is in the middle of the mapped areas. It
makes up about 30 percent of the unit. These soils are
so intricately mixed or the areas of each soil are so
small that it was not practical to separate the soils in
mapping at the scale used.

Typically, the surface layer of the Vesser soil is very
dark gray and black silt loam about 15 inches thick. The
subsurface layer is very dark gray to gray, platy silt loam
about 18 inches thick. The subsoil is about 27 inches
thick. It is gray and dark gray silty clay loam that has
reddish brown mottles.

Typically, the surface layer of the Nodaway soil is very
dark gray silt loam about 5 inches thick. The substratum
is more than 40 inches thick. It is stratified very dark
gray, very dark grayish brown, and grayish brown silt
loam. Above a depth of 60 inches, the soil material has
a few yellowish brown and reddish brown mottles.

Included in mapping are small areas of Colo and Ken-
nebec silt loams. In places, sandy alluvial soils are along
the channel. These soils make up about 20 percent of
this unit.

Permeability of the Vesser soil is moderate, and the
available water capacity is high. Runoff is slow or
medium. The content of available phosphorus is medium,
and that of available potassium is low. If this soil has not
been limed, it generally is acid in the surface layer.

Permeability of the Nodaway soil is moderate, and the
available water capacity is high. Runoff is slow. The
content of available phosphorus is low, and that of avail-
able potassium is low to very low. If this soil has not
been limed, it generally is neutral or slightly acid in the
surface layer.

The average plow layer in this map unit is about 3
percent organic matter. On the average, organic matter
in the solum amounts to about 50 tons per acre.

These soils are used mainly as pasture. They are
suited to use as hayland and are well suited to use as
pasture. Unless they are protected and drained, these
soils are subject to stream overflow during a hard rain
and have a high water table in wet periods. If these soils
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are used for crops, levees or dikes and tile drainage,
where needed, and a diversion terrace along the base of
adjacent upland slopes help to reduce overflow and wet-
ness. If these soils are used as pasture, preventing over-
grazing and deferring grazing when the soils are very wet
can reduce surface compaction.

These soils are poorly suited to building site develop-
ment and onsite waste disposal because of wetness and
the hazard of flooding. Low strength is a limitation to the
use of these soils as building sites and as sites for local
roads.

Capability subclass llw.

24C—Shelby clay loam, 5 to 9 percent slopes. This
is a moderately well drained, moderately sloping soil on
convex side slopes and narrow ridges on uplands. The
areas are irregular in shape.

Typically, the surface layer is very dark brown and very
dark grayish brown clay loam about 11 inches thick (fig.
7). The subsoil is about 39 inches thick. In the upper
pan, it is dark brown to dark yellowish brown clay loam,
and in the lower pan, it is brown clay loam that has
grayish brown and strong brown mottles. The substratum
is mottled grayish brown, yellowish brown, and dark yel-
lowish brown calcareous clay loam that has a few stones
and pebbles. In the upper part, it has white nodules of
lime. In some areas where this soil is near the base of
slopes or is adjacent to a waterway, the surface layer is
darker and thicker than is typical.

Included in mapping are small areas of Sharpsburg,
Clarinda, Lamoni, and Adair soils on shoulder slopes
above this Shelby soil.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is low, and that of available potas-
sium is high. If this soil has not been limed, it generally is
acid in the surface layer. The plow layer is 3 to 4 percent
organic matter. Organic matter in the solum amounts to
about 70 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. It is suited to corn, soybeans, small grains,
grasses and legumes for hay or pasture, and trees.

it this soil is used for cultivated crops, erosion is a
hazard. Conservation tillage can help to prevent exces-
sive soil loss, and grassed waterways can help to pre-
vent gully erosion. Returning crop residue or adding
other organic material to the soil helps to improve fertil-
ity, reduce soil erosion, reduce crusting, and increase
water infiltration.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
pasture and soil in good condition.

This soil is suitable for building site development and
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onsite waste disposal if good design and installation pro-
cedures are used. Seepage and slope are limitations to
the use of this soil as sewage lagoons. Permeability is a
limitation to use as septic tank filter fields. Slope is a
limitation to use as building sites.

Capability subclass lile.

24C2—Shelby clay loam, 5§ to 9 percent siopes,
moderately eroded. This is a moderately well drained,
moderately sloping soil on convex side slopes and
narrow ridges on uplands. The areas commonly are long
and narrow.

Typically, the surface layer is very dark grayish brown
clay loam about 8 inches thick. Plowing has mixed some
subsoil material into the surface layer. This plow layer
directly overlies the clay loam subsoil. The subsoil is
about 35 inches thick. In the upper part, it is dark brown

Figure 7.—Profile of Shelby clay loam. The dark surface layer indicates
that the amount of organic matter in this uneroded soil is high.
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to dark yellowish brown clay loam, and in the lower part
it is brown clay loam that has grayish brown and strong
brown mottles. The substratum is mottled grayish brown,
yellowish brown, and dark yellowish brown, calcareous
clay loam that has a few stones and pebbles. In the
upper part, it has white nodules of lime. In areas where
this soil is severely eroded, the subsoil is exposed at the
shoulder of slopes or near drains on hillsides.

included in mapping are small areas of Clarinda, Adair,
and Lamoni soils on shoulder slopes above this Shelby
soil.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is low, and that of available potas-
sium is high. If this soil has not been limed, it generally is
acid in the surface layer. The plow layer is about 2
percent organic matter. Organic matter, which is mostly
in the plow layer, amounts to about 35 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. It is suited to corn, soybeans, small grains,
grasses and legumes for hay or pasture, and trees.

If this soil is used for cultivated crops, erosion can
cause further damage. Conservation tillage can help to
prevent excessive soil loss, and grassed waterways can
help to prevent gully erosion. Contour farming and the
use of terraces also help to control erosion. Returning
crop residue or adding other organic material to the soil
helps to improve fertility, reduce soil erosion, reduce
crusting, and increase water infiltration. To maintain a
high yield and to maintain or improve soil tilth, this soil
generally requires more nitrogen than the less eroded
Shelby soils.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. Overgrazing, however, can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

This soil is suitable for building site development and
onsite waste disposal if good design and installation pro-
cedures are used. Seepage and slope are limitations to
the use of this soil as sewage lagoons. Permeability is a
limitation to use as septic tank filter fields. Slope is a
limitation to use as building sites.

Capability subclass llle.

24D—Shelby clay loam, 9 to 14 percent slopes.
This is a moderately well drained, strongly sloping soil on
convex side slopes and narrow ridges on uplands. There
are many small drainageways on hillsides. The areas
generally are long and narrow. They commonly extend
horizontally along hillsides and around nose slopes.

Typically, the surface layer is very dark brown and very
dark grayish brown clay loam about 11 inches thick. The
subsoil is about 37 inches thick. In the upper part, it is
dark brown to dark yellowish brown clay loam, and in the
lower part it is brown clay loam that has grayish brown
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and strong brown mottles. The substratum is mottled
grayish brown, yellowish brown, and dark yellowish
brown, calcareous clay loam that has a few stones and
pebbles. In the upper part, it has white nodules of lime.
In some areas where this soil is near the base of slopes
or is adjacent to a waterway, the surface layer is darker
and thicker than is typical.

Included in mapping are small areas of Clarinda,
Lamoni, and Adair soils on shoulder slopes at a higher
elevation than this Shelby soil. Also included are small
areas of Arbor and Sharpsburg soils on smooth or con-
cave slopes at a lower elevation.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is low, and that of available potas-
sium is high. If this soil has not been limed, it generally is
acid in the surface layer. The plow layer is 3 to 4 percent
organic matter. Organic matter in the solum amounts to
about 65 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. It is suited to corn, soybeans, small grains,
grasses and legumes for hay or pasture, and trees.

If this soil is used for cultivated crops, erosion is a
hazard. Conservation tillage can help to prevent exces-
sive soil loss, and grassed waterways can help to pre-
vent gully erosion. Contour farming and the use of ter-
races also help to control erosion. Returning crop resi-
due or adding other organic material to the soil helps to
improve fertility, reduce soil erosion, reduce crusting, and
increase water infiltration.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
pasture and soil in good condition.

This soil is suitable for building site development and
onsite waste disposal if good design and installation pro-
cedures are used. Seepage and slope are limitations to
the use of this soil as sewage lagoons. Permeability is a
limitation to use as septic tank filter fields. Slope is a
limitation to use as building sites.

Capability subclass llle.

24D2—Shelby clay loam, 9 to 14 percent slopes,
moderately eroded. This is a moderately well drained,
strongly sloping soil on convex side slopes and narrow
ridges on uplands. There are many small drainageways
on hillsides. The areas generally are long and narrow.
They commonly extend horizontally along hillsides and
around nose slopes (fig. 8).

Typically, the surface layer is very dark grayish brown
clay loam about 8 inches thick. Plowing has mixed some
subsoil material into the surface layer, and pebbles and
stones are common. This plow layer directly overlies the
clay loam subsoil. The subsoil is about 34 inches thick.
In the upper part, it is dark brown to dark yellowish
brown clay loam, and in the lower part it is brown clay
loam that has grayish brown and strong brown mottles.
The substratum is mottled grayish brown, yellowish
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Figure 8 —Shelby clay loam is in the foreground and on the hillside in the background. Sharpsburg silty clay loam is on the upland ridge, and
Colo and Ely silty clay loams are in the valley.

brown, and dark yellowish brown, calcareous clay loam
that has a few stones and pebbles. In the upper part, it
has white nodules of lime. In areas where this soil is in
the concave part of drainageways and receives sediment
from soils upslope, the surface layer is thicker and
darker than is typical. In some areas, this soil is severely
eroded, and the subsoil is exposed at the shoulder of
slopes.

Included in mapping, generally along the upslope
boundaries of this unit, are small areas of Adair and
Lamoni soils. Included in less sloping areas are small
areas of Arbor and Sharpsburg soils.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is low, and that of available potas-
sium is high. If this soil has not been limed, it generally is
acid in the surface layer. The plow layer is about 2
percent organic matter. Organic matter, which is mostly
in the plow layer, amounts to about 30 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. It is suited to corn, soybeans, small grains,
grasses and legumes for hay or pasture, and trees.

If this soil is used for cultivated crops, erosion can

cause further damage. Conservation tillage can help to
prevent excessive soil loss, and grassed waterways can
help to prevent gully erosion. Contour farming and the
use of terraces also help to reduce erosion. Returning
crop residue or adding other organic material to the soil
helps to improve fertility, reduce soil erosion, reduce
crusting, and increase water infiltration. To maintain a
high yield and to maintain or improve tilth, this soil gen-
erally requires more nitrogen and greater production
inputs than the less eroded Shelby soils.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

This soil is suitable for building site development and
onsite waste disposal if good design and installation pro-
cedures are used. Seepage and slope are limitations to
the use of this soil as sewage lagoons. Permeability is a
limitation to use as septic tank filter fields. Slope is a
limitation to use as building sites.

Capability subclass llle.
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24E—Shelby clay loam, 14 to 18 percent slopes.
This is a moderately well drained, moderately steep soil
on convex side slopes and narrow ridges on uplands.
The areas generally are long and narrow. They generally
extend along hillsides and around nose slopes.

Typically, the surface layer is very dark brown and very
dark grayish brown clay loam about 10 inches thick. The
subsoil is about 35 inches thick. in the upper part, it is
dark brown to dark yellowish brown clay loam, and in the
lower part it is brown clay loam that has grayish brown
and strong brown mottles. The substratum is mottled
grayish brown, yellowish brown, and dark yellowish
brown, calcareous clay loam that has a few stones and
pebbles. White nodules of lime are in the upper part of
the substratum.

Included in mapping are small areas of Lamoni and
Adair soils along shoulder slopes at a higher elevation
than this Shelby soil. Also included are small areas of
Arbor and Sharpsburg soils on smooth or concave
slopes at a lower elevation.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is low, and that of available potas-
sium is high. If this soil has not been limed, it generally is
acid in the surface layer. The plow layer is about 3
percent organic matter. Organic matter in the solum
amounts to about 60 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. It is moderately suited to corn, soybeans, and
small grains. It is suited to grasses and legumes for hay
or pasture and to trees.

If this soil is used for cultivated crops, erosion is a
severe hazard. Conservation tillage can help to prevent
excessive soil loss, and grassed waterways can help to
prevent gully erosion. Contour farming and the use of
terraces also help to reduce erosion. Returning crop
residue or adding other organic material to the soil helps
to improve fertility, reduce soil erosion, reduce crusting,
and increase water infiltration.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
pasture and soil in good condition.

This soil is poorly suited to building site development
and onsite waste disposal. Slope is a limitation to the
use of this soil as sewage lagoons or building sites.
Permeability is a limitation to use as septic tank filter
fields.

Capability subclass IVe.

24E2—Shelby clay loam, 14 to 18 percent slopes,
moderately eroded. This is a moderately well drained,
moderately steep soil on convex side slopes on uplands.
it generally is on the lower part of dissected slopes, but
in some areas it is on ridgetops and on the upper and
lower parts of side slopes. The areas generally are irreg-
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ularly shaped bands or strips that extend horizontally
along hillsides and around nose slopes.

In cultivated areas, the surface layer is very dark gray-
ish brown clay loam about 8 inches thick. Plowing has
mixed some subsoil material into the surface layer, and
pebbles and stones are common. This plow layer directly
overlies the subsoil. The subsoil is about 33 inches thick.
In the upper part, it is dark brown to dark yellowish
brown clay loam, and in the lower part it is brown clay
loam that has grayish brown and strong brown mottles.
The substratum is mottled grayish brown, yellowish
brown, and dark yellowish brown, calcareous clay loam
that has a few stones and pebbles. White nodules of
lime are in the upper part of the substratum. In places,
the subsoil is exposed at the shoulder of slopes or near
drains on hillsides.

Included in mapping, generally along the upslope
boundaries of this unit, are small areas of Lamoni and
Adair soils. Also included, in areas where slopes are
smooth, are an uneroded Shelby soil and Sharpsburg
soils.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is low, and that of available potas-
sium is high. If this soil has not been limed, it generally is
acid in the surface layer. The plow layer is about 2
percent organic matter. Organic matter, which is mostly
in the plow layer, amounts to about 30 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. It is moderately suited to corn, soybeans, and
small grains. It is best suited to grasses and legumes for
hay and pasture and to trees.

If this soil is used for cultivated crops, erosion can
cause further damage. Conservation tillage can help to
prevent excessive soil loss, and grassed waterways can
help to prevent gully erosion. Contour farming and the
use of terraces also help to control erosion. Returning
crop residue or adding other organic material to the soil
helps to improve fertility, reduce soil erosion, reduce
crusting, and increase water infiltration. To maintain a
high yield and to maintain or improve tilth, this soil gen-
erally requires more nitrogen and greater production
inputs than the less eroded Shelby soils.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

This soil is poorly suited to building site development
and onsite waste disposal. Slope is a limitation to the
use of this soil for sewage lagoons or as building sites.
Permeability is a limitation to use as septic tank filter
fields.

Capability subclass IVe.
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24F2—Shelby clay loam, 18 to 25 percent slopes,
moderately eroded. This is a moderately well drained,
steep soil on side slopes on uplands. The areas general-
ly are long and narrow. They extend along hillsides and
around nose slopes.

In cultivated areas, the surface layer is dark grayish
brown clay loam about 8 inches thick. Plowing has mixed
some subsoil material into the surface layer. This plow
layer directly overlies the clay loam subsoil. The subsoil
extends to a depth of 30 inches. In the upper part, it is
dark brown to dark yellowish brown clay loam, and in the
lower part it is brown clay loam that has grayish brown
and strong brown mottles. The substratum is mottied
grayish brown, yellowish brown, and dark yellowish
brown, calcareous clay loam that has a few stones and
pebbles. White nodules of lime are in the upper part of
the substratum. In uncultivated areas, the surface layer is
very dark brown and very dark grayish brown light clay
loam about 10 inches thick. In some small areas, this
soil is severely eroded, and the subsoil is exposed at the
shoulder of slopes or near drains on hillsides. Uneroded
Shelby soils are included in other small areas.

Included in mapping are small areas of Adair and
Lamoni soils on the less sloping shoulder slopes.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is low, and that of available potas-
sium is high. If this soil has not been limed, it generally is
acid in the surface layer. The plow layer is about 2
percent organic matter. Organic matter, which is mostly
in the plow layer, amounts to about 25 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. It is not suited to corn, soybeans, or small
grains. It is suited to grasses and legumes for hay and
pasture and to trees. If this soil is used for cultivated
crops, erosion can cause further damage.

Using this soil as pastureland or hayland helps to
control erosion. However, overgrazing can cause surface
compaction, increase runoff, result in poor tilth, and
reduce production. Proper stocking rates, pasture rota-
tion, and timely deferment of grazing help to keep pas-
ture and soil in good condition.

This soil is poorly suited to building site development
and onsite waste disposal. The steep slopes are a limita-
tion to the use of this soil for sewage lagoons or as
building sites. Permeability is a limitation to use as septic
tank filter fields.

Capability subclass Vle.

51—Vesser silt loam, 0 to 2 percent slopes. This is
a somewhat poorly drained or poorly drained, nearly
level soil. This soil is on high first bottom lands of the
Nodaway, Middle, and Grand Rivers and their major tri-
butaries. The areas vary in shape and size but generally
are roughly parallel to the stream channel.

Typically, the surface layer is very dark gray or black
silt loam about 15 inches thick. The subsurface layer is
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very dark gray or gray, platy silt loam about 18 inches
thick. The subsaoil is about 27 inches thick. It is dark gray
silty clay loam that has reddish brown mottles. In some
areas the surface layer is only 7 to 10 inches thick.

Included in mapping are small areas of Humeston and
Zook soils in slack-water areas and Colo soils near
channels.

Permeability is moderate, and the available water ca-
pacity is high. Runoff is slow. The content of available
phosphorus is medium, and that of available potassium
is low. If this soil has not been limed, it generally is acid
in the surface layer. The plow layer, which is 8 inches
thick, is 3 to 4 percent organic matter. Organic matter in
the solum amounts to about 70 tons per acre.

This soil is used mainly for cuitivated crops and as
pasture. If this soil is protected from flooding and ade-
quately drained, it is well suited to corn, soybeans, oats,
and alfalfa. It is suited to pasture grasses. The main
limitation is wetness. In some areas this soil is in slight
depressions and frequently is ponded after a heavy rain
or when waterways overflow. The water table fluctuates.
A diversion terrace placed on foot slopes above this soil
and tile drainage help to reduce wetness. If this soil is
used as pasture, preventing overgrazing and deferring
grazing when the soil is very wet can reduce surface
compaction.

This soil is poorly suited to building site development
and onsite waste disposal. The hazard of flooding, sea-
sonal high water table, high organic matter content, low
strength, and frost action are severe limitations to these
uses. Artificial drainage and diversion terraces help to
reduce wetness and flooding. Local roads need to be
built up using a more suitable base material, and they
should be graded to shed water. The bottom of sewage
lagoons needs to be sealed.

Capability subclass llw.

54—Zook silty clay loam, 0 to 2 percent slopes.
This is a poorly drained, nearly level soil on low, flat
flood plains and in drainageways. This soil is on smooth
bottom lands of the larger streams. The areas generally
are irregular in shape but are longer than they are wide.
They are roughly parallel to the stream channel.

Typically, the surface layer is black silty clay loam
about 30 inches thick. The subsoil is about 34 inches
thick. It is very dark gray silty clay in the upper part, very
dark gray silty clay in the next part, and dark gray and
very dark gray silty clay loam in the lower part. In some
areas, the black surface layer is 24 to 30 inches thick. In
other areas, it is covered by several inches of very dark
grayish brown silty overwash. In some small areas, the
surface layer is silty clay.

Permeability is slow, and the available water capacity
is high. Runoff is slow or very slow. The content of
available phosphorus and potassium is low. If this soil
has not been limed, it generally is acid in the surface
layer. The plow layer, which is 8 inches thick, is 5 to 7
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percent organic matter. Organic matter in the surface
layer, to a depth of 24 inches, amounts to about 110
tons per acre.

This soil is used mainly for cultivated crops and as
pasture. If this soil is protected from flooding and ade-
quately drained, it is well suited to corn, soybeans, oats,
and alfalfa. It is suited to grass. In some areas, this soil
is ponded after a heavy rain. If this soil is worked or
grazed when it is too wet, the surface can become
compacted. Surface and tile drainage help to reduce
wetness. If this soil is used as pasture, deferring grazing
when the soil is very wet can reduce surface compac-
tion.

This soil is poorly suited to building site development
and onsite waste disposal. The hazard of flooding, the
seasonal high water table, high organic matter content,
low strength, and frost action are severe limitations to
these uses. Artificial drainage and the use of diversion
terraces help to reduce wetness and flooding. A more
suitable base material should be used to build up local
roads, and the roads should be graded to shed water.

Capability subclass liw.

54 -+—Zook silt loam, overwash, 0 to 2 percent
slopes. This is a poorly drained, nearly level soil on low,
flat flood plains and in drainageways. It is on smooth
bottom lands of the larger streams. In many areas where
this soil is adjacent to foot slopes, small upland drain-
ageways have deposited silty material over the original
surface layer. In other areas, the sediment has been
deposited by floodwaters.

Typically, the surface layer is stratified very dark gray,
dark gray, and dark grayish brown silt loam overwash
sediment about 16 inches thick. Below that, the original
surface layer is black silty clay loam about 8 inches
thick. The subsoil is about 34 inches thick. It is black
silty clay in the upper part, very dark gray silty clay in the
next part, and dark gray and very dark gray silty clay
loam in the lower part.

Included in mapping are small areas of Colo and Ack-
more soils. These soils generally are near the channels.

Permeability is slow, and the available water capacity
is high. Runoff is slow or very slow. The content of
available phosphorus and potassium is low. If this soil
has not been limed, it generally is slightly acid in the
surface fayer. The plow layer, which is 8 inches thick, is
about 4 percent organic matter. Organic matter in the
surface layer, to a depth of 24 inches, amounts to about
80 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. If this soil is adequately drained and protected
from flooding, it is well suited to corn, soybeans, oats,
and alfalfa. It is suited to pasture grass. This soil is more
productive and is easier to farm than Zook silty clay
loam because the plow layer dries more quickly. The silty
surface layer of this Zook soil is more friable and has
better tilth than that of Zook soils that do not have
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overwash; however, if this soil is tilled when it is wet, the
surface compacts. Surface and tile drainage help to
reduce wetness. If this soil is used as pasture, deferring
grazing when the soil is very wet can reduce surface
compaction.

This soil is poorly suited to building site development
and onsite waste disposal. The hazard of flooding, sea-
sonal high water table, high organic matter content, low
strength, and frost action are severe limitations to these
uses. Artificial drainage and the use of diversion terraces
help to reduce wetness and flooding. A more suitable
base material should be used to build up local roads,
and the roads should be graded to shed water.

Capability subclass llw.

69C—Clearfield silty clay loam, 5 to 9 percent
slopes. This is a poorly drained or somewhat poorly
drained, moderately sloping soil. This soil is in seepy
areas in coves around the head of drainageways on
uplands and on the short upper part of slopes between
waterways (fig. 9). The areas commonly are roughly semi-
circular in shape.

Typically, the surface layer is black silty clay loam
about 14 inches thick. The subsoil extends to a depth of
about 76 inches. To a depth of about 26 inches, the
subsoil is mixed gray, dark gray, and grayish brown silty
clay loam that has yellowish brown and dark red mottles.
Below that, the subsoil is buried gumbotil. It is dark gray
or gray clay or silty clay that has brownish mottles.

Included in mapping are small areas of Nira soils on
the higher, more convex part of slopes and small areas
of Clarinda soils on the lower part of slopes.

Permeability is moderately slow to a depth of 40
inches and very slow below that depth. The available
water capacity is high. Runoff is medium. The content of
available phosphorus and potassium is low. If this soil
has not been limed, it generally is medium acid in the
surface layer. In cultivated areas, the plow layer, which is
8 inches thick, is 3 to 4 percent organic matter. Organic
matter content in the solum amounts to about 80 tons
per acre.

This soil is used mainly for cultivated crops and hay
and as pasture. It is moderately suited to corn, soy-
beans, oats, and alfalfa. This soil is suited to pasture
grasses. [t is poorly suited to trees. This soil is suscepti-
ble to wetness, seepiness, and erosion. It commonly is
managed with adjacent soils because the areas of this
soil generally are small. The main hazards are wetness
and erosion. In wet periods, this soil is seepy unless it is
protected by interceptor tile. Contour farming, conserva-
tion tillage, and interceptor tile help to reduce erosion
and wetness. If this soil is used as pasture, preventing
overgrazing and deferring grazing when the soil is very
wet can reduce surface compaction and runoff.

This soil is poorly suited to building site development
and onsite waste disposal because of wetness. It has
low strength. Permeability is a limitation to the use of this
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Figure 9.—Typical landscape of Clearfield silty clay loam, 5 to 9 percent slopes, at the upper end of a drainageway on uplands.

soil as septic tank filter fields. A more suitable base
material is needed for local roads.

Capability subclass Illw.

69C2—Clearfield silty clay loam, 5 to 9 percent
slopes, moderately eroded. This is a poorly drained or
somewhat poorly drained, moderately sloping soil. This
soil is in seepy areas in coves around the head of drain-
ageways on uplands. The areas commonly are roughly
semicircular in shape.

Typically, the surface layer is very dark gray silty clay
loam about 8 inches thick. Plowing has mixed some
subsoil material with the surface layer. The subsoil ex-
tends to a depth of about 76 inches. To a depth of about
26 inches, it is mixed gray, dark gray, and grayish brown
silty clay loam that has yellowish brown and dark red
mottles. Below that, the subsoil is buried gumbotil. It is
dark gray or gray clay or silty clay that has brownish
mottles. Clearfield soils that are not eroded are included
in some small areas.

Included in mapping are small areas of Nira soils on
the higher, more convex part of slopes. Also included
are areas of Clarinda and Lamoni soils near the lower
boundary of this unit.

Permeability is moderately slow to a depth of 34

inches and very slow below that depth. The available
water capacity is high. Runoff is medium. The content of
available phosphorus and potassium is low. If this soil
has not been limed, it generally is medium acid in the
surface layer. The plow layer is about 2 percent organic
matter. Organic matter, which is mostly in the plow layer,
amounts to about 35 tons per acre.

This soil is used mainly for cultivated crops and hay
and as pasture. It is moderately suited to corn, soy-
beans, oats, and alfalfa. This soil is suited to pasture
grasses. It is poorly suited to trees. This soil is suscepti-
ble to wetness. If tile is not installed, the subsoil is wet
and seepy. In most areas, this soil is managed with
adjacent soils because the areas of this soil are small.

In general, this soil requires a higher level of manage-
ment than the uneroded Clearfield soil; it commonly is
cloddy when tilled, and thus seedbed preparation is
more difficult and the production inputs required are
greater. This soil is more erodible than the uneroded
Clearfield soil because the surface layer is in poorer
physical condition. The main hazards are wetness and
erosion. In wet periods, this soil is seepy unless it is
protected by interceptor tile. Contour farming, conserva-
tion tillage, and interceptor tile help to reduce erosion
and wetness. If this soil is used as pasture, preventing
overgrazing and deferring grazing when the soil is very
wet can reduce surface compaction and runoft.
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This soil is poorly suited to building site development
and onsite waste disposal because of wetness. This soil
has low strength; therefore, foundations and footings for
buildings should be designed to prevent structural
damage. A more suitable base material is needed for
local roads. Permeability is a limitation to the use of this
soil as septic tank filter fields.

Capability subclass Illw.

76B—Ladoga slit loam, 2 to 5 percent slopes. This
is a moderately well drained, gently sloping soil on upland
divides and side slopes. Slopes are slightly convex. The
areas generally are long and narrow.

Typically, the surface layer is very dark gray silt loam
about 7 inches thick. The subsurface layer is dark gray-
ish brown silt loam about 3 inches thick. The subsoil is
about 44 inches thick. It is brown silty clay loam that has
a few dark yeliowish brown mottles. The substratum is
light brownish gray silty clay loam that has yellowish
brown mottles. In cultivated areas, the plow layer is very
dark grayish brown silt loam and is a mixture of material
from the surface and subsurface layers. In some small,
nearly level areas, this soil has a thinner surface layer. In
some areas where this soil is at the head of drain-
ageways, it has a mottled subsoil and is not so well
drained.

Included in mapping are small areas of Sharpsburg
soils on the more gentle slopes and Clinton soils on the
more convex slopes. Also included are sandy Dickinson
soils in a few widely scattered areas.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus is medium, and that of available
potassium is very low. If this soil has not been limed, it
generally is medium acid in the surface layer. The sur-
face layer is about 3 percent organic matter. Organic
matter in the solum amounts to about 50 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. It is well suited to corn, soybeans, oats, hay,
and trees and as pasture. This soil is susceptible to
erosion. Contour farming, conservation tillage, and ter-
races on long slopes help to reduce erosion. If this soil
is used as pasture, preventing overgrazing can reduce
runoff and erosion.

This soil is suitable for building site development and
onsite waste disposal. It has low strength; therefore,
foundations and footings for buildings should be de-
signed to prevent structural damage. A more suitable
base material is needed for local roads. The moderately
slow permeability of this soil is a limitation to use as
septic tank filter fields.

Capability subclass lle.

76C—Ladoga silt loam, 5 to 9 percent slopes. This
is a moderately well drained, moderately sloping soil on
the edge of convex upland divides and on side slopes
between waterways. The areas generally are long and
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narrow. They commonly extend horizontally for one-half
mile or more.

Typically, the surface layer is very dark gray silt loam
about 7 inches thick. The subsurface layer is dark gray-
ish brown silt loam about 3 inches thick. The subsoil is
about 40 inches thick. In the upper part, it is brown silty
clay loam that has a few yeliowish brown motties, and in
the lower part it is mottled grayish brown and dark yel-
lowish brown silty clay loam. The substratum is light
brownish gray silty clay loam that has yellowish brown
motties. In cultivated areas, the plow layer is very dark
grayish brown silt loam and is a mixture of material from
the surface and subsurface layers.

Included in mapping are small areas of Nira and
Sharpsburg soils at the head of drainageways. Also in-
cluded are sandy Dickinson soils in a few widely scat-
tered areas.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus is medium, and that of available
potassium is very low. If this soil has not been fimed, it
generally is medium acid in the surface layer. The sur-
face layer is about 3 percent organic matter. Organic
matter content in the solum amounts to about 50 tons
per acre.

This soil is used mainly for cultivated crops and as
pasture. It is well suited to corn, soybeans, oats, hay,
and trees and as pasture. This soil is susceptible to
erosion. Contour farming, conservation tillage, and ter-
races help to reduce erosion. If this soil is used as
pasture, preventing overgrazing can reduce runoff and
erosion.

This soil is suitable for building site development and
onsite waste disposal. it has low strength; therefore,
foundations and footings for buildings should be de-
signed to prevent structural damage. A more suitable
base material is needed for local roads. The moderately
slow permeability of this soil is a limitation to use as
septic tank filter fields.

Capability subclass llle.

76C2—Ladoga silt loam, 5 to 9 percent slopes,
moderately eroded. This is a moderately well drained,
moderately sloping soil on the edge of convex, narrow
upland divides and on side slopes between waterways.
The areas generally are long and narrow; they commonly
are a half mile or more long.

Typically, the surface layer is mixed dark grayish
brown and brown silt loam 8 inches thick. In cultivated
areas, plowing has mixed subsoil material with material
from the eroded surface layer and the subsurface layer.
This plow layer directly overlies the subsoil. The subsoil
is about 38 inches thick. In the upper part, it is brown
silty clay loam that has a few yellowish brown mottles,
and in the lower part it is mottled grayish brown and dark
yellowish brown silty clay loam. The substratum is light
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brownish gray silty clay loam that has yellowish brown
mottles.

Included in mapping are small areas of Sharpsburg
and Nira soils at the head of drainageways and Arm-
strong soils on shoulder slopes. Also included are small
areas of the seasonally wet and seepy Clearfield soils in
coves and a few areas of the sandy Dickinson soils.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium or rapid. The
content of available phosphorus is medium and that of
available potassium is very low. If this soil has not been
limed, it generally is medium acid in the surface layer.
The plow layer is about 2 percent organic matter. Organ-
ic matter in the solum amounts to about 25 tons per
acre.

This soil is used mainly for cultivated crops. It is well
suited to corn, soybeans, oats, hay, and trees and as
pasture.

In general, this soil requires a higher level of manage-
ment than the uneroded Ladoga soil. The main hazard is
erosion caused by runoff. This soil is lower in fertility
than the uneroded Ladoga soil. It commonly is cloddy
when tilled, and thus seedbed preparation is more diffi-
cult. This soil is more erodible because its surface layer
is in poorer physical condition. The surface crusts after a
heavy rain, thus hindering seedling emergence. Return-
ing crop residue and adding manure to the soil are nec-
essary to maintain soil tilth and productivity. Contour
farming and the use of terraces help to reduce erosion.

In managing pastureland, more fertilizer and more in-
tensive erosion control are required than for the unerod-
ed Ladoga soil. Preventing overgrazing and deferring
grazing when the soil is very wet can reduce surface
compaction and runoff.

This soil is suitable for building site development and
onsite waste disposal if good design and installation pro-
cedures are used. This soil has low strength; therefore,
foundations and footings for buildings need to be de-
signed to prevent structural damage. A more suitable
base material is needed for local roads. The moderately
slow permeability of this soil is a limitation to use as
septic tank filter fields.

Capability subclass lile.

76D—Ladoga silt loam, 9 to 14 percent slopes. This
is a moderately well drained, strongly sloping soil on
uplands. Slopes are convex. The areas are long and
narrow and extend horizontally along hillsides and
around nose slopes.

Typically, the surface layer is very dark gray silt loam
about 6 inches thick. In wooded areas, a thin layer of
leaf litter generally is on the surface. The subsurface
layer is dark grayish brown silt loam about 3 inches thick.
The subsoil is about 35 inches thick. In the upper part, it
is brown silty clay loam that has a few yellowish brown
mottles, and in the lower part it is mottled grayish brown
and dark yellowish brown silty clay loam. The substratum
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is light gray or light brownish gray silty clay loam that has
yellowish brown mottles. Where this soil is along drain-
ageways, the surface layer is slightly thicker and darker
than is typical. In cultivated areas, the plow layer is very
dark gray and is about 8 inches thick; it is a mixture of
material from the surface and subsurface layers. In some
areas this soil is moderately eroded.

included in mapping are sandy Dickinson soils in a few
widely scattered areas.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is medium, and that of available
potassium is very low. If this soil has not been limed, it
generally is medium acid in the surface layer. The plow
layer, which is 8 inches thick, is about 3 percent organic
matter. Organic matter in the solum amounts to about 45
tons per acre.

This soil is used mainly for cultivated crops and as
pasture. 1t is well suited to corn, soybeans, oats, hay,
and trees and as pasture. This soil is susceptible to
erosion. Contour farming, conservation tillage, and ter-
races help to reduce erosion. If this soil is used as
pasture, preventing overgrazing and deferring grazing
when the soil is very wet can reduce surface compaction
and runoff.

This soil is suitable for building site development, local
roads, and onsite waste disposal. This soil has low
strength; therefore, foundations and footings for buildings
need to be designed to prevent structural damage. A
more suitable base material is needed for local roads.
Slope is a limitation to the use of this soil for sewage
lagoons. Permeability is a limitation to use as septic tank
filter fields.

Capability subclass llle.

76D2—Ladoga silt loam, 9 to 14 percent slopes,
moderately eroded. This is a moderately well drained,
strongly sloping soil on uplands. Slopes are convex. The
areas generally are long and narrow and extend horizon-
tally along hillsides and around nose slopes.

Typically, the surface layer is mixed dark grayish
brown and brown silt loam 8 inches thick. In cultivated
areas, plowing has mixed subsoil material with material
from the eroded surface layer and the subsurface layer.
This plow layer directly overlies the subsoil. The subsoil
is about 32 inches thick. In the upper part, it is brown
silty clay loam that has a few yellowish brown mottles,
and in the lower part it is mottled grayish brown and dark
yellowish brown silty clay loam. The substratum is light
gray or light brownish gray silty clay loam that has yel-
lowish brown mottles. In some areas where slopes are
steeper, this soil is severely eroded.

Included in mapping are small areas of the seasonally
wet and seepy Adair and Lamoni soils on shoulder
slopes and a few small areas of Gara soils on side
slopes.
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Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is medium, and that of available
potassium is very low. If this soil has not been limed, it
generally is medium acid in the surface layer. The plow
layer is about 2 percent organic matter. Organic matter
in the solum amounts to about 25 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. It is moderately suited to corn, soybeans, and
oats. It is well suited to hay, pasture grasses, and trees.
it is fairly or poorly suited to most engineering uses.

In general, this soil requires a higher level of manage-
ment than the uneroded Ladoga soil. The main hazard is
erosion caused by runoff. This soil is lower in fertility
than the uneroded Ladoga soil. It commonly is cloddy
when tilled, and thus seedbed preparation is more diffi-
cult. This soil is more erodible because its surface layer
is in poorer physical condition. The surface crusts after a
heavy rain, thus hindering seedling emergence. Return-
ing crop residue and adding manure to the soil are nec-
essary to maintain soil tilth and productivity. Contour
farming and the use of terraces help to reduce erosion.

In managing pastureland, more fertilizer and more in-
tensive erosion control are required than for the unerod-
ed Ladoga soil. Preventing overgrazing and deferring
grazing when the soil is very wet can reduce surface
compaction and runoff.

This soil is suitable for building site development and
onsite waste disposal if good design and installation pro-
cedures are used. This soil has low strength; therefore,
foundations and footings for buildings need to be de-
signed to prevent structural damage. A more suitable
base material is needed for local roads. Slope is a limita-
tion to the use of this soil for sewage lagoons. Perme-
ability is a limitation to use as seplic tank filter fields.

Capability subclass llle.

80C—Clinton silt loam, 5 to 9 percent slopes. This
is a moderately well drained, moderately sloping soil on
convex ridgetops, narrow divides, and side slopes. The
ridges generally adjoin the wider, less sloping divides of
Ladoga soils. The areas are long and narrow.

Typically, the surface layer is very dark gray silt loam
about 4 inches thick. The subsurface layer is dark gray-
ish brown silt loam about 8 inches thick. The subsoil is
about 52 inches thick. In the upper part, it is dark yellow-
ish brown silty clay loam that has gray silt coatings, and
in the lower part it is yellowish brown silty clay loam that
has brown and gray mottles. The substratum is yellowish
brown silty clay loam that has light gray mottles. In
cultivated areas, erosion has removed some surface
layer material, and the plow layer is dark grayish brown
silt loam. Strongly sloping, severely eroded Clinton soils
are in some steeper areas.

Included in mapping are small areas of Armstrong
soils on the lower part of some slopes.
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Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus is high, and that of available potas-
sium is very low. If this soil has not been limed, it is acid
in the surface layer. The plow layer is about 2 percent
organic matter. Organic matter in the solum amounts to
about 25 tons per acre.

This soil is used mainly as pasture, cropland, and
woodland. It is moderately suited to corn, soybeans, and
oats. It is well suited to use as hayland, pastureland, or
woodland. The main hazard is erosion caused by runoff.
Contour farming, conservation tillage, and terraces help
to reduce erosion. If this soil is used as pasture, prevent-
ing overgrazing can help reduce runoff and erosion.

This soil is suitable for building site development and
onsite waste disposal if good design and installation pro-
cedures are used. This soil has low strength; therefore,
foundations and footings for buildings should be de-
signed to prevent structural damage. A more suitable
base material is needed for local roads. Slope is a limita-
tion to the use of this soil for sewage lagoons. Perme-
ability is a limitation to use as septic tank filter fields.

Capability subclass lIlle.

80D2—Clinton silt loam, 9 to 14 percent slopes,
moderately eroded. This is a moderately well drained,
strongly sloping soil on ridgetops and convex side slopes
on uplands. It generally is in bands around strongly siop-
ing side slopes, but in places it is on narrow ridge crests.
The areas are long and narrow.

Typically, the surface layer is dark grayish brown silt
loam. In cultivated areas, plowing has mixed subsoil ma-
terial with material from the eroded surface layer and the
subsurface layer. The plow layer directly overlies the
subsoil. The subsoil is about 44 inches thick. In the
upper part, it is dark yellowish brown silty clay loam that
has gray silt coatings, and in the lower part it is yellowish
brown silty clay foam that has brown and gray mottles.
The substratum is yellowish brown silty clay loam that
has light gray mottles. In some small areas, the Clinton
soil is moderately steep.

Included in mapping are small areas of moderately
eroded Armstrong and Gara soils on shoulder slopes
and side slopes.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is high, and that of available potas-
sium is very low. If this soil has not been limed, it is acid
in the surface layer. The plow layer is less than 1 per-
cent organic matter. Organic matter in the solum
amounts to about 10 tons per acre.

This soil is used mainly as pastureland, cropland, and
woodland. It is moderately suited to corn, soybeans, and
oats. It is well suited to use as pastureland or woodland.
In many small areas, this soil is used for crops and is
farmed with adjacent, less sloping soils.
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In general, this soil requires a higher level of manage-
ment than the less eroded Clinton soil. The main hazard
is erosion caused by runoff. This soil is lower in fertility
than the less eroded Clinton soil. It commonly is cloddy
when tilled, and thus seedbed preparation is more diffi-
cult. The surface crusts after a heavy rain, thus hindering
seedling emergence. Returning crop residue and adding
manure to the soil are necessary to maintain soil tilth
and productivity. Contour farming, conservation tillage,
and terraces help to reduce erosion.

In managing pastureland, more fertilizer and more in-
tensive erosion control are required than for the less
eroded Clinton soil. Preventing overgrazing and deferring
grazing when the soil is very wet can reduce surface
compaction and runoff.

This soil is moderately suitable for building site devel-
opment and onsite waste disposal. It has low strength;
therefore, foundations and footings for buildings should
be designed to prevent structural damage. A more suit-
able base material should be used for local roads. Slope
is a limitation to the use of this soil for sewage lagoons.
Permeability is a limitation to use as septic tank filter
fields.

Capability subclass llle.

80E2—Clinton silt loam, 14 to 18 percent slopes,
moderately eroded. This is a moderately well drained,
moderately steep soil on ridgetops and convex side
slopes on uplands. The areas are long and narrow.

Typically, the surface layer is dark grayish brown silt
loam 8 inches thick. In cultivated areas, plowing has
mixed subsoil material with material from the eroded
surface layer and the subsurface layer. The plow layer
directly overlies the subsoil. The subsoil is about 40
inches thick. In the upper part, it is dark yellowish brown
silty clay loam that has gray silt coatings, and in the
lower part it is yellowish brown silty clay loam that has
brown and gray mottles. The substratum is yellowish
brown silty clay loam that has light gray mottles. In some
small areas, this soil is severely eroded.

Included in mapping are small areas of Gara soils on
the steepest side slopes. Also included are small areas
of Lamoni soils and of clayey, reddish, weathered glacial
till material on shoulder slopes.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is high, and that of available potas-
sium is very low. If this soil has not been limed, it is acid
in the surface layer. The plow layer is less than 1 per-
cent organic matter. Organic matter in the solum
amounts to about 8 tons per acre.

This soil is used mainly as pastureland, cropland, and
woodland. It is poorly suited to corn, soybeans, and oats.
It-is well suited to grass, trees, and alfalfa for hay. In
general, this soil requires a higher level of management
than the less eroded Clinton soil. The main hazard is
erosion caused by runoff. This soil is lower in fertility

23

than the less eroded Clinton soil. It commonly is cloddy
when tilled, and thus seedbed preparation is more diffi-
cult. The surface crusts after a heavy rain, thus hindering
seedling emergence. Returning crop residue and adding
manure to the soil are necessary to improve or maintain
soil tilth and productivity. Contour farming, conservation
tillage, and terraces help to reduce erosion.

In managing pastureland, more fertilizer and more in-
tensive erosion control are required than for the less
eroded Clinton soil. Preventing overgrazing and deferring
grazing when the soil is very wet can reduce surface
compaction and runoff.

This soil is only moderately suited to building site de-
velopment and onsite waste disposal. This soil has low
strength; therefore, foundations and footings for buildings
should be designed to prevent structural damage. A
more suitable base material should be used for local
roads. Slope is a limitation to the use of this soil for
sewage lagoons. Permeability is a limitation to use as
septic tank filter fields.

Capability subclass IVe.

93D2—Shelby-Adair clay loams, 9 to 14 percent
slopes, moderately eroded. This map unit consists of
moderately well drained and somewhat poorly drained,
strongly sloping soils. These soils are on convex side
slopes that are partly dissected by drainageways. They
are downslope from a linear area of seepage. The areas
are long and narrow and extend horizontally around hill-
sides and into drainageways. The Shelby soil makes up
50 to 75 percent of this unit. It is less clayey than the
Adair soil and is downslope from that soil. The Adair soil
makes up 20 to 30 percent of the unit. These soils are
so intermingled or the areas of each soil are so small
that it was not practical to separate them in mapping at
the scale used.

Typically, the surface layer of the Shelby soil is very
dark grayish brown clay loam about 8 inches thick. Plow-
ing has mixed subsoil material with surface layer materi-
al. This plow layer directly overlies the more clayey sub-
soil. The subsoil is about 34 inches thick. In the upper
part, it is dark brown or dark yellowish brown clay loam,
and in the lower part it is brown clay loam that has
grayish brown and strong brown mottles. The substratum
is mottled grayish brown, yellowish brown, and dark yel-
lowish brown, calcareous clay loam that has a few
stones and pebbles. White nodules of lime are in the
upper part of the substratum.

Typically, the surface layer of the Adair soil is very
dark grayish brown clay loam about 8 inches thick. The
subsoil is about 52 inches thick. In the upper part, it is
dark brown and brown clay loam that has reddish brown
mottles; in the next part, it is mixed brown and strong
brown clay that has yellowish red, red, and grayish
brown mottles; and in the lower part, it is brown, strong
brown, and yellowish brown clay loam that has grayish
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brown mottles. The substratum is mottled, multicolored
clay loam that has many accumulations of soft lime.

Included in mapping are severely eroded soils in some
small areas where the subsoil is exposed at the shoulder
of slopes or near drains on hilisides. Also included are a
few small areas of Lamoni soils near the head of drain-
ageways. Lamoni soils, unlike Adair soils, have a grayish,
clayey subsoil. These included soils make up 5 to 20
percent of this map unit.

Permeability of the Shelby soil is moderately slow, and
the available water capacity is high. Runoff is rapid. The
content of available phosphorus is low, and that of avail-
able potassium is high. If this soil has not been limed, it
generally is acid in the surface layer.

Permeability of the Adair soil is slow, and the available
water capacity is high. Runoff is medium to rapid. The
content of available phosphorus and potassium is very
low. If this soil has not been limed, it generally is acid in
the surface layer. The average plow layer in this map
unit is about 2 percent organic matter. On the average,
organic matter, which is mostly in the plow layer,
amounts to about 30 tons per acre.

These soils are used mainly for crops and as pasture.
They are moderately suited to corn, soybeans, small
grains, and trees. They are suited to grasses and le-
gumes for hay or pasture.

If these soils are used for cultivated crops, erosion can
cause further damage. Conservation tillage can help to
prevent excessive soil loss, and grassed waterways can
help to prevent gully erosion. Contour farming and ter-
races are not suitable on the clayey Adair soil, but they
can be used in some areas. Returning crop residue or
adding other organic material to the soil helps to improve
fertility, reduce soil erosion, reduce crusting, and in-
crease water infiltration. The Shelby soil generally re-
quires more nitrogen and greater production inputs than
the less eroded Shelby soils to maintain a high yield and
to maintain or improve tilth.

Using these soils as pastureland or hayland also is
effective in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

These soils are poorly suited to building site develop-
ment and onsite waste disposal. Seepage and slope are
limitations to the use of these soils for sewage lagoons.
Permeability is a limitation to use as septic tank filter
fields. The high shrink-swell potential of the Adair soil is
a limitation to use as sites for roads or buildings.

Capability subclass IVe.

93E2—Shelby-Adair clay loams, 14 to 18 percent
slopes, moderately eroded. This map unit consists of
somewhat poorly drained to moderately well drained,
moderately steep soils on convex side slopes on up-
lands. These soils are downslope from a linear area of
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seepage. In most areas, the slopes are dissected by
drainageways and gullies. The areas are long and
narrow and extend horizontally around hillsides and into
drainageways. The Shelby soil makes up 50 to 75 per-
cent of the map unit. It is less clayey than the Adair soil
and is downslope from that soil. The Adair soil makes up
20 to 30 percent of the-unit. These soils are so intermin-
gled or the areas of each are so small that it was not
practical to separate them in mapping at the scale used.

Typically, the surface layer of the Shelby soil is very
dark brown clay loam about 8 inches thick. Plowing has
mixed some subsoil material into the surface layer. This
plow layer directly overlies the more clayey subsoil. The
subsoil is about 33 inches thick. In the upper par, it is
dark brown or dark yellowish brown clay loam, and in the
lower part it is brown clay loam that has grayish brown
and strong brown mottles. The substratum is mottled
grayish brown, yellowish brown, and dark yellowish
brown, calcareous clay loam that has a few stones and
pebbles. White nodules of lime are in the upper part of
the substratum.

Typically, the surface layer of the Adair soil is very
dark grayish brown clay loam about 8 inches thick. The
subsoil is about 52 inches thick. In the upper par, it is
dark brown and brown clay loam that has reddish brown
mottles; in the next part, it is mixed brown and strong
brown clay that has yellowish red, red, and grayish
brown mottles; and in the lower part, it is brown, strong
brown, and yellowish brown clay loam that has grayish
brown motties. The substratum is mottled, multicolored
clay loam that has many accumulations of soft lime.

Included in mapping are severely eroded soils in some
small areas where the subsoil is exposed at the shoulder
of slopes or near drains on hillsides. Also included are
small areas of Gara soils on the upper part of convex
side slopes and Lamoni soils near the head of drain-
ageways. These included soils make up 5 to 20 percent
of this map unit.

Permeability of the Shelby soil is moderately slow, and
the available water capacity is high. Runoff is rapid. The
content of available phosphorus is low, and that of avail-
able potassium is high.

Permeability of the Adair soil is slow, and the available
water capacity is high. Runoff is rapid. The content of
?vailable phosphorus and of available potassium is very
ow.

If these soils have not been limed, they generally are
acid in the surface layer. The average plow layer in this
map unit is about 2 percent organic matter. On the
average, organic matter, which is mostly in the plow
layer, amounts to about 25 tons per acre.

These soils are used mainly for cultivated crops and
as pasture. They are moderately suited to corn, soy-
beans, small grains, and trees. They are suited to
grasses and legumes for hay or pasture.

If these soils are used for cultivated crops, erosion can
cause further damage. Conservation tillage can help to
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prevent excessive soil loss. Contour farming and grassed
waterways can help to prevent erosion. in most areas,
terraces can be used to control erosion; however, the
clayey Adair soil is not suited to terraces. Returning crop
residue or adding other organic material to the soil helps
to improve fertility, reduce erosion, reduce crusting, and
increase water infiltration. To maintain a high yield and to
maintain or improve tilth, the Shelby soil in this unit
generally requires more nitrogen than less eroded
Shelby soils.

Using these soils as pastureland or hayland also is
effective in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

These soils are poorly suited to building site develop-
ment and onsite waste disposal. Seepage and slope are
limitations to the use of these soils for sewage lagoons.
Permeability is a limitation to use as septic tank filter
fields. Slope is a limitation to use as building sites. The
high shrink-swell potential of the Adair soil is a limitation
to use as sites for roads or buildings.

Capability subclass Vle.

133—Colo silty clay loam, 0 to 2 percent slopes.
This is a poorly drained, nearly level soil on smooth
bottom lands of the larger streams and their tributaries.
The areas generally are irregular in shape and are rough-
ly parallel to the stream channel.

Typically, the surface layer is black silty clay loam
about 36 inches thick. The subsoil is about 18 inches
thick. It is black silty clay loam that has a few soft, brown
oxides. The substratum is very dark gray silty clay loam
or clay loam and has common soft, brown and black
oxides. In some areas, very dark grayish brown silty
overwash several inches thick is on the surface of this
soil. In a few small areas, this soil is slightly ponded and
is wet most of the time.

Included in mapping are small areas of Kennebec,
Ackmore, Vesser, and Zook soils on flood plains.

Permeability is moderately slow, and the available
water capacity is high. Runoff is slow. The content of
available phosphorus and potassium in the subsoil is
medium. If this soil has not been limed, the surface layer
generally is acid. In cultivated areas the plow layer,
which is 8 inches thick, is 6 to 7 percent organic matter.
Organic matter in this soil, to a depth of 24 inches,
amounts to about 110 tons per acre.

This soil is used mainly for cultivated crops or hay. It is
well suited to corn, soybeans, oats, and alfalfa hay and
to use as pasture.

This soil is susceptible to flooding, and flooding is the
main limitation. Drainage is poor in most areas, and in
wet periods swales or surface drains are ponded be-
cause of overflow. Constructing a diversion terrace on
the foot slopes above this soil and installing surface and
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tile drains help to reduce wetness. If this soil is used as
pasture, preventing overgrazing and deferring grazing
when the soil is very wet can reduce surface compaction
and runoff.

This soil is poorly suited to building site development
and onsite waste disposal. The hazard of flooding, sea-
sonal high water table, high organic matter content, low
strength, and frost action are severe limitations to these
uses. Artificial drainage and diversion terraces help to
reduce wetness and flooding. A more suitable base ma-
terial should be used to build up local roads. Roads
should be graded to shed water. The bottom of sewage
lagoons needs to be sealed.

Capability subclass Ilw.

133+—Colo silt loam, overwash, 0 to 2 percent
slopes. This is a poorly drained, nearly level soil on
bottom lands of the larger streams and their tributaries.
The alluvial sediment on the surface of this soil is uni-
formly distributed throughout all areas. The areas are
irregular in shape.

Typically, the surface layer is stratified very dark gray-
ish brown and grayish brown silt loam alluvial sediment
about 16 inches thick. Below that, the original surface
layer is black silty clay loam about 14 inches thick. The
subsoil is about 24 inches thick. It is black silty clay loam
that has a few soft, brown oxides. The substratum is
very dark gray silty clay loam or clay loam and has
common soft, brown and black oxides.

Included in mapping are small areas of Ackmore and
Kennebec soils on flood plains.

Permeability is moderately slow, and the available
water capacity is high. Runoff is slow. The content of
available phosphorus and potassium in the subsoil is
medium. If this soil has not been limed, the surface layer
generally is acid. The plow layer, which is 8 inches thick,
is about 4 percent organic matter. Organic matter in the
solum amounts to about 90 tons per acre.

This soil is used mainly for cultivated crops or hay. It is
suited to corn, soybeans, oats, and hay and to use as
pasture.

This soil is susceptible to flooding, and flooding is the
main limitation. The accumulation of sediment on the
surface results in more damage to young plants than
erosion caused by overflow. In some areas farming oper-
ations are delayed because of the wetness. Surface and
tile drainage help to reduce wetness. A diversion terrace
can be constructed along the adjacent upland slopes to
help reduce overflow and deposition. If this soil is used
as pasture, preventing overgrazing and deferring grazing
when the soil is very wet can reduce surface compac-
tion.

This soil is poorly suited to building site development
and onsite waste disposal. The hazard of flooding, the
seasonal high water table, high organic matter content,
low strength, and frost action are severe limitations to
these uses. Artificial drainage and diversion terraces help
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to reduce wetness and flooding. A more suitable base
material should be used to build up local roads. Roads
should be graded to shed water. The basin in onsite
waste disposal areas should be sealed.

Capability subclass ilw.

175C2—Dickinson fine sandy loam, 5 to 9 percent
slopes, moderately eroded. This is a well drained to
somewhat excessively drained, moderately sloping soil
on convex ridges and side slopes on uplands. This soil
formed in sandy alluvial sediment that has been redepo-
sited by wind.

Typically, the surface layer is very dark grayish brown
fine sandy loam about 8 inches thick. The subsoil is
about 32 inches thick. It is dark brown and brown fine
sandy loam in the upper part and dark brown and very
dark grayish brown loamy fine sand in the lower part.
The substratum is dark yellowish brown and yeliowish
brown fine sand and loamy fine sand and extends to a
depth of more than 60 inches.

Included in mapping are a few small areas of Lamoni
and Shelby soils on side slopes and small areas of
Sharpsburg soils on ridges.

Permeability is moderately rapid to rapid, and the avail-
able water capacity is low. Runoff is medium. The con-
tent of available phosphorus and potassium is very low.
The surface layer is neutral, and the subsoil is slightly
acid to medium acid. The plow layer is about 2 percent
organic matter. Organic matter in the solum amounts to
about 30 tons per acre.

This soil is used mainly for cultivated crops and hay. In
some areas it is used as pasture. This soil is moderately
suited to row crops and is well suited to hay and pasture
grasses. This soil is droughty. Wind and water erosion
are the main hazards. Erosion removes organic matter
from this soil and thus reduces fertility and lowers the
available water capacity. Keeping the soil covered with
crop residue or vegetation helps to protect this soil from
wind and water erosion. Conservation tillage also helps
to reduce erosion.

This soil is suited to building site development and
onsite waste disposal if good design and installation pro-
cedures are used; however, permeability is a limitation to
the use of this soil for sewage lagoons. The erosion
hazard is a limitation to road construction.

Capability subclass llle.

175D2—Dickinson fine sandy loam, 9 to 14 percent
slopes, moderately eroded. This is a well drained to
somewhat excessively drained, strongly sloping soil on
convex ridges and side slopes on uplands. This soil
formed in sandy alluvial sediment that has been redepo-
sited by wind.

Typically, the surface layer is very dark grayish brown
fine sandy loam about 8 inches thick. The subsoil is
about 29 inches thick. It is dark brown and brown fine
sandy loam in the upper part, dark brown and very dark
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grayish brown fine sandy loam in the next part, and dark
yellowish brown loamy fine sand in the lower part. The
substratum is dark yellowish brown and yellowish brown
fine sand and loamy fine sand and extends to a depth of
more than 60 inches.

Included in mapping are a few small areas of Lamoni
and Shelby soils on side slopes and small areas of
Sharpsburg soils on the ridges.

Permeability is moderately rapid to rapid, and the avail-
able water capacity is low. Runoff is medium. The con-
tent of available phosphorus and potassium is very low.
The surface layer is neutral, and the subsoil is slightly
acid to medium acid. The plow layer is about 2 percent
organic matter. Organic matter in the solum amounts to
about 25 tons per acre.

This soil is used mainly for cultivated crops and hay. In
some areas it is used as pasture. This soil is moderately
suited to row crops and is well suited to hay and pasture
grasses. This soil is droughty. Wind and water erosion
are the main hazards. Erosion removes organic matter
from this soil and thus reduces fertility and lowers the
available water capacity. Keeping the soil covered with.
crop residue or vegetation helps to protect this soil from
wind and water erosion. Conservation tillage also helps
to reduce erosion. :

This soil is suited to building site development and
onsite waste disposal; however, the permeability is a
limitation to sewage lagoons. Erosion is a hazard in con-
structing local roads, and the soil needs to be protected.
Reducing the length of time that the soil is left without
an adequate vegetative cover and reducing the steep-
ness and length of slopes help to control erosion.

Capability subclass IVe.

179D—Gara loam, 9 to 14 percent slopes. This is a
moderately well drained to well drained, strongly sloping
soil on convex side slopes and nose slopes on uplands.
The areas generally are long and narrow.

Typically, the surface layer is very dark gray loam
about 7 inches thick. The subsurface layer is dark gray-
ish brown and brown loam about 3 inches thick. The
subsoil is about 38 inches thick. In the upper part, it is
dark yellowish brown clay loam that has strong brown
and yellowish brown mottles, and in the lower part it is
mainly mottled, strong brown and grayish brown clay
loam. The substratum is calcareous, mottled light gray,
dark yellowish brown, and brown clay loam. In cultivated
areas, the plow layer is dark grayish brown loam 8
inches thick.

Included in mapping are small areas of Ladoga soils in
the less sloping areas and Armstrong and Shelby soils
on shoulder slopes.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is very low or low, and that of
available potassium is very low. If this soil has nct been
limed, the surface layer generally is acid. The surface
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layer is about 2 percent organic matter. Organic matter
in the solum amounts to about 40 tons per acre.

This soil is used mainly for cultivated crops and hay
and as pasture. It is poorly suited to corn and soybeans.
This soil is suited to small grains, grasses and legumes
for hay or pasture, and trees.

If this soil is used for cultivated crops, erosion can
cause further damage. Conservation tillage can help to
prevent excessive soil loss, and grassed waterways can
help to prevent gully erosion. Contour farming and ter-
races can be used to control erosion. Returning crop
residue or adding other organic material to the soil helps
to improve fertility, reduce erosion, reduce crusting, and
increase water infiltration.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

This soil is moderately suited to building site develop-
ment and onsite waste disposal. Slope is a limitation to
the use of this soil for sewage lagoons. Permeability is a
limitation to use as septic tank filter fields.

Capability subclass IVe.

179D2—Gara loam, 9 to 14 percent slopes, moder-
ately eroded. This is a moderately well drained to well
drained, strongly sioping soil on convex side slopes and
nose slopes on uplands. This soil generally is on the
lower part of slopes and extends to the edge of the
valley or drainageway. The areas are long and narrow.
They extend horizontally along hillsides.

Typically, the surface layer is dark grayish brown and
brown loam 8 inches thick. In cultivated areas, plowing
has mixed material from the upper part of the subsoil
with material from the eroded surface and subsurface
layers. This plow layer directly overlies the subsoil. The
subsoil is about 36 inches thick. In the upper part, it is
dark yellowish brown clay loam that has strong brown
and yellowish brown mottles, and in the lower part, it is
mainly mottled, strong brown and grayish brown clay
loam. The substratum is calcareous, mottled light gray,
dark yellowish brown, strong brown, and brown clay
loam. A soil that is similar to this Gara soil but has a
more sandy subsoil and a soil that is calcareous begin-
ning at a depth of less than 40 inches are included in
mapping. In some small areas, this soil is severely
eroded.

Included in mapping are small areas of Shelby loam
on side slopes. Also included are some small linear-
shaped areas of Armstrong soils along the shoulder of
slopes.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is low or very low, and that of
available potassium is very low. If this soil has not been
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limed, the surface layer generally is acid. The plow layer
is about 1 percent organic matter. Organic matter in the
solum amounts to about 25 tons per acre.

This soil is used mainly for cultivated crops and hay
and as pasture. It is moderately suited to corn, soy-
beans, and oats. It is well suited to alfalfa, hay, pasture
grasses, and trees. In some areas that have been
cleared, this soil is used as pasture.

If this soil is used for cultivated crops, erosion can
cause further damage. Conservation tillage can help to
prevent excessive soil loss, and grassed waterways can
help to prevent gully erosion. In places, contour farming
and terraces can be used to control erosion. Returning
crop residue or adding other organic material to the soil
helps to improve fertility, reduce erosion, reduce crusting,
and increase water infiltration. This soil generally re-
quires more nitrogen than the less eroded Gara soils to
maintain high yields and to maintain or improve tilth.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

This soil is moderately suited to building site develop-
ment and onsite waste disposal. Slope is a limitation to
the use of this soil for sewage lagoons. Permeability is a
limitation to use as septic tank filter fields. Slope also is
a limitation to use as building sites.

Capability subclass IVe.

179E2—Gara loam, 14 to 18 percent slopes, mod-
erately eroded. This is a moderately well drained to well
drained, steep soil on convex side slopes and nose
slopes on uplands. This soil is on the lower part of
slopes and generally extends to the edge of the valley or
drainageway. The areas are long and narrow. They
extend horizontally along hillsides.

Typically, the surface layer is dark grayish brown and
brown loam 8 inches thick. In cultivated areas, plowing
has mixed material from the upper part of the subsoil
with material from the surface and subsurface layers.
This plow layer directly overlies the clay loam subsoil.
The subsoil is about 34 inches thick. In the upper part, it
is dark yellowish brown clay loam that has strong brown
and yellowish brown mottles, and in the lower part it is
mainly mottled, strong brown and grayish brown clay
loam. The substratum is calcareous, mottled light gray,
dark yellowish brown, and brown clay loam. A soil that is
similar to this Gara soil but has a more sandy subsoil
and a soil that is calcareous beginning at a depth of less
than 40 inches are included in mapping. In areas where
slopes are steepest, this Gara soil is severely eroded.

Included in mapping are linear-shaped areas of Arm-
strong soils along shoulder slopes.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
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available phosphorus is very low or low, and that of
available potassium is very low.

If this soil has not been limed, the surface layer gener-
ally is acid. The plow layer is about 1 percent organic
matter. Organic matter in the solum amounts to about 20
tons per acre.

This soil is used mainly for cultivated crops and hay
and as pasture. It is poorly suited to corn, soybeans, and
oats. It is well suited to use as hayland, pastureland, or
woodiand.

If this soil is used for cultivated crops, erosion can
cause severe damage. Conservation tillage can help to
prevent excessive soil loss, and grassed waterways can
help. to prevent gully erosion. In most areas contour
farming and terraces can be used to control erosion;
however, the moderately steep slopes make these prac-
tices difficult. Returning crop residue or adding other
organic material to the soil helps to improve fertility,
reduce erosion, reduce crusting, and increase water infil-
tration. This soil generally requires more nitrogen than
the less eroded Gara soils.

Using this soil as pastureland or hayland is effective in
controlling erosion. However, overgrazing can cause sur-
face compaction, increase runoff, result in poor tilth, and
reduce production. Proper stocking rates, pasture rota-
tion, and timely deferment of grazing help to keep pas-
ture and soil in good condition.

Even if good design and installation procedures are
used, this soil is poorly suited to building site develop-
ment and onsite waste disposal. Slope is a limitation to
the use of this soil for sewage lagoons. Permeability is a
limitation to use as septic tank filter fields. Siope also is
a limitation to use as building sites.

Capability subclass Vle.

179F2—Gara loam, 18 to 25 percent siopes, mod-
erately eroded. This is a moderately well drained to well
drained, steep soil on side slopes and nose slopes on
uplands. This soil is on the lower part of slopes and
generally extends to the edge of the valley or drain-
ageway. The areas are long and narrow. They extend
harizontally along hillsides.

In cultivated areas, the surface layer typically is dark
grayish brown and brown loam 8 inches thick. It is a
mixture of material from the eroded surface and subsur-
face layers and material from the upper part of the sub-
soil. The subsoil is about 30 inches thick. In the upper
part, it is dark yellowish brown clay loam that has strong
brown and yellowish brown mottles, and in the lower part
it is mainly mottled, strong brown and grayish brown clay
loam. The substratum is calcareous, mottled light gray,
dark yellowish brown, and brown clay loam. In uncultivat-
ed areas, the surface layer typically is very dark gray
loam about 5 inches thick, and the subsurface layer is
dark grayish brown loam about 2 inches thick. A soil that
is similar to this Gara soil but is calcareous beginning at
a depth of less than 30 inches is included in mapping. In
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areas where slopes are steepest, this Gara soil is se-
verely eroded.

Included in mapping are small areas of Armstrong
soils on shoulder slopes. Also included are small areas
of limestone outcrops on some slopes above the more
deeply cut streams.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is very low or low, and that of
available potassium is very low. If this soil has not been
limed, the surface layer generally is acid. The plow layer
is about 1 percent organic matter. Organic matter in the
solum amounts to about 15 tons per acre.

This soil is used mainly for hay and as pasture. It is
not suited to use as cropland because the slopes are
steep. It is well suited to use as pasture, woodland, or
wildlife habitat.

If this soil is used for cultivated crops, erosion can
cause severe damage. Conservation tillage can help to
prevent excessive soil loss, and grassed waterways can
help to prevent gully erosion. Contour farming and ter-
racing are difficult because of the steep siopes. Return-
ing crop residue or adding other organic material to the
soil helps to improve fertility, reduce erosion, reduce
crusting, and increase water infiltration. This soil general-
ly requires more nitrogen than the less eroded Gara
soils.

Using this soil as pastureland or hayland is effective in
controlling erosion. However, overgrazing can cause sur-
face compaction, increase runoff, result in poor tilth, and
reduce production. Proper stocking rates, pasture rota-
tion, and timely deferment of grazing help to keep pas-
ture and soil in good condition.

Even if good design and installation procedures are
used, this soil is poorly suited to building site develop-
ment and onsite waste disposal. Slope is a limitation to
the use of this soil for sewage lagoons. Permeability is a
limitation to use as septic tank filter fields. Slope is a
limitation to use as building sites.

Capability subclass Vie.

192C2—Adair clay loam, 5 to 9 percent siopes,
moderately eroded. This is a somewhat poorly drained
to moderately well drained, moderately sloping soil on
convex side slopes and some ridges on uplands. The
areas generally are irregularly shaped bands or strips
that extend on the contour around side slopes and nose
slopes and into coves at the head of drainageways. This
soil is just downslope from a linear area of seepage.

Typically, the surface layer is very dark grayish brown
and brown clay loam about 8 inches thick. Plowing has
mixed some subsoil material into the surface layer. The
subsoil is about 52 inches thick. In the upper part, it is
dark brown and brown clay loam that has reddish brown
mottles; in the middle part, it is mixed brown and strong
brown clay that has yellowish red, red, and grayish
brown mottles; and in the lower part it is brown, strong
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brown, and mottled yellowish brown clay loam that has
grayish brown mottles. The substratum is mottled yellow-
ish brown, strong brown, grayish brown, and light brown-
ish gray clay loam that has many accumulations of soft
lime. In some small areas, this Adair soil is not eroded
(fig. 10). In areas where slopes are steepest, it is severe-

ly eroded.
Included in mapping are small areas of Nira and

Sharpsburg soils on ridges and Lamoni soils on shoulder
slopes.

Permeability is slow, and the available water capacity
is high. Runoff is medium to rapid. The content of availa-
ble phosphorus and potassium is very low. If this soil has
not been limed, the surface layer generally is acid. The
plow layer is about 2 percent organic matter. Organic
matter, mainly in the plow layer, amounts to about 40
tons per acre.

Figure 10.—Profile of uneroded Adair clay loam on uplands. The
clayey subsoil hinders farming operations in areas where the dark-
colored surface layer has been eroded.
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This soil is used mainly for cultivated crops and as
pasture. It is moderately suited to row crops and hay and
to use as pasture. The main hazards are erosion and, in
wet periods, seepiness. In areas where this soil is se-
verely eroded, it is very sticky when wet and very hard
when dry. This soil commonly is cloddy when tilled, and
thus seedbed preparation is more difficult and the pro-
duction inputs required are greater. Contour farming,
conservation tillage, and the use of interceptor tile help
to reduce erosion and wetness. If this soil is used as
pasture, preventing overgrazing and deferring grazing
when the soil is very wet can reduce surface compaction
and runoff.

This soil is poorly suited to building site development
because the shrink-swell potential is high. It is poorly
suited to onsite waste disposal because permeability is
slow.

Capability subclass llle.

192D2—Adair clay loam, 9 to 14 percent slopes,
moderately eroded. This is a somewhat poorly drained
to moderately well drained, strongly sloping soil on
convex side slopes and some ridges on uplands. The
areas generally are irregularly shaped bands or strips
that extend on the contour around side slopes and nose
slopes and into coves at the head of drainageways. This
soil is just downslope from a linear area of seepage. In
some areas, it is on the top of extended ridges.

Typically, the surface layer is very dark grayish brown
and brown clay loam about 8 inches thick. Plowing has
mixed some subsoil material into the surface layer. The
subsoil is about 48 inches thick. In the upper part, it is
dark brown and brown clay loam that has reddish brown
mottles; in the middle part, it is mixed brown and strong
brown clay that has yellowish red, red, and grayis*
brown mottles; and in the lower part, it is brown, strong
brown, and mottled yellowish brown clay loam that has
grayish brown motties. The substratum is mottled yellow-
ish brown, strong brown, grayish brown, and light brown-
ish gray clay loam that has many accumulations of soft
lime. A few small areas of less sloping Adair soils are
included in mapping. Pebbles and gravel are on the
surface in some areas. In some small areas where
slopes are steepest, this Adair soil is severely eroded,
and the reddish-colored subsoil is exposed.

Included in mapping are small areas of Nira and
Lamoni soils on the side slopes of drainageways.

Permeability is slow, and the available water capacity
is high. Runoff is rapid. The content of available phos-
phorus and potassium is very low. If this soil has not
been limed, the surface layer generally is acid. The sur-
face layer is about 2 percent organic matter. Organic
matter, mainly in the plow layer, amounts to about 30
tons per acre.

This soil is poorly suited to corn, soybeans, and oats.
It is moderately well suited to alfalfa and is well suited to
use as pasture. This soil generally is farmed with adja-
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cent, more productive soils. It commonly is cloddy when
tilled, and thus seedbed preparation is difficult. Contour
farming, conservation tillage, and the use of interceptor
tile help to reduce erosion and wetness. If this soil is
used as pasture, preventing overgrazing and deferring
grazing when the soil is very wet can reduce surface
compaction and runoff.

This soil is poorly suited to building site development
because the shrink-swell potential is high. It is poorly
suited to onsite waste disposal because of the slow
permeability and the slope.

Capability subclass IVe.

212—Kennebec siit loam, 0 to 2 percent slopes.
This is a moderately well drained, nearly level soil on
smooth flood plains. The areas generally are longer than
they are wide and are irregular in shape. They are rough-
ly parallel to the larger streams.

Typically, the surface layer is very dark brown silt loam
about 37 inches thick. The subsurface layer is very dark
grayish brown silt loam about 11 inches thick. The sub-
stratum is dark grayish brown silt loam. Small areas of a
soil that is similar to this Kennebec soil but has layers of
lighter colored, silty sediment are included in mapping.

Included in mapping are small areas of Colo and Ack-
more soils in slightly lower positions on the landscape.

Permeability is moderate, and the available water ca-
pacity is high. Runoff is slow. The content of available
phosphorus is low, and that of available potassium is
very low to low. If this soil has not been limed, the
surface layer generally is slightly acid. The plow layer,
which is 8 inches thick, is about 5 percent organic
matter. Organic matter in the solum amounts to about
100 tons per acre.

This soil is used mainly for cultivated crops or as
pasture. It is well suited to corn, soybeans, oats, alfalfa,
and hay and to use as pasture. It is moderately suited to
trees. In places, wetness caused by overflow in wet
periods delays planting in spring; however, tile or surface
drainage generally is not required. Diversion terraces on
foot slopes above this soil and flood-retarding structures
in the watershed help to reduce flooding in spring.

This soil is poorly suited to building site development,
local roads, and onsite waste disposal. The hazard of
flooding, seasonal high water table, high organic matter
content, low strength, and frost action are severe limita-
tions to these uses. Artificial drainage and diversion ter-
races help to reduce wetness and flooding. A more suit-
able base material should be used to build up local
roads. Roads should be graded to shed water. The
bottom of sewage lagoons needs to be sealed.

Capability class .

220—Nodaway silt loam, 0 to 2 percent slopes.
This is a moderately well drained, nearly level soil on
flood plains and creek bottoms (fig. 11). The areas
extend along stream channels and are frequently
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flooded. Old stream channels are in this unit, and in
some places the land surface is uneven.

Typically, the surface layer is very dark gray silt loam
about 5 inches thick. The substratum is stratified grayish
brown, very dark gray, dark gray, and black silt loam that
has reddish brown and yellowish brown mottles. In culti-
vated areas, the plow layer is dark grayish brown silt
loam about 8 inches thick. Recent deposits of fine sand
or silt are on the surface in some areas.

Included in mapping are small areas of Vesser, Ack-
more, Colo, and Zook soils in lower positions on the
landscape.

Permeability is moderate, and the available water ca-
pacity is high. Runoff is slow. The content of available
phosphorus is low, and that of available potassium is low
to very low. The surface layer generally is neutral. The
plow layer is 1 to 2 percent organic matter. Organic
matter in the solum amounts to about 30 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. If it is protected from flooding, this soil is well
suited to corn, soybeans, oats, and alfalfa. It is well
suited to hay and pasture grasses. It is moderately suited
to trees. This soil is susceptible to flooding in wet peri-
ods. Flood-retarding structures in the watershed can help
to reduce flooding.

This soil is poorly suited to building site development
and onsite waste disposal because of the hazard of
flooding and the high water table. The low strength of
this soil is a limitation to use as sites for local roads.

Capability subclass liw.

222C—Clarinda silty clay loam, 5 to 9 percent
slopes. This is a poorly drained, moderately sloping soil
on uplands. It is commonly called gumbotil. The areas
are crescent-shaped and are in coves at the head of
drainageways or are long, narrow, and irregular. This soil
is just downslope from a linear area of seepage.

Typically, the surface layer is black silty clay loam
about 13 inches thick. The subsoil is about 60 inches
thick. In the upper part, it is gray silty clay that has dark
yellowish brown mottles, and in the lower part it is mot-
tled gray, dark brown, and yellowish brown clay.

Included in mapping are small areas of Clearfield soils
in the less sloping areas, Lamoni soils on slopes below
this Clarinda soil, and Nira soils on the higher slopes.

Permeability is very slow, and the available water ca-
pacity is high. Runoff is medium. The content of availa-
ble phosphorus is very low, and that of available potas-
sium is low. If this soil has not been limed, the surface
layer generally is medium acid. In cultivated areas, the
plow layer, which is 8 inches thick, is 3 to 4 percent
organic matter. Organic matter in the solum amounts to
about 65 tons per acre.

This soil is used mainly as pasture or cropland. It is
poorly suited to corn, soybeans, and oats. This soil gen-
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Figure 11.—An area of Nodaway silt loam, 0 to 2 percent slopes, on bottom lands. Gara loam, 14 to 18 percent slopes, is on uplands in the
background.

erally is farmed with adjacent, more productive soils. It is
moderately suited to alfalfa and hay and to use as pas-
ture.

This soil commonly is wet and seepy in spring and is
difficult to farm. It is susceptible to erosion. The main
limitation is that this soil is very sticky and seepy in wet
periods and is very hard when dry. This limitation is more
severe if topsoil has been removed through erosion.
Contour farming and interceptor tile help to reduce wet-
ness. If this soil is used as pasture, preventing overgraz-
ing and deferring grazing when the soil is very wet can
reduce surface compaction and runoff.

This soil is poorly suited to building site development
because the shrink-swell potential is high. It is poorly
suited to onsite waste disposal because permeability is
very slow.

Capability subclass IVw.

222C2—Clarinda silty clay loam, 5 to 9 percent

slopes, moderately eroded. This is a poorly drained,
moderately sloping soil on convex side slopes and in
coves at the head of drainageways on uplands. It is
commonly called gumbotil. The areas generally are long
and narrow and extend on the contour around side
slopes and into coves at the head of drainageways. In a
few areas, this soil is on the top of slightly extended
ridges. It is just downslope from a linear area of seep-
age.

Typically, the surface layer is very dark gray and gray
silty clay loam about 8 inches thick. The subsoil is about
57 inches thick. In the upper part, it is gray silty clay that
has dark yellowish brown mottles, and in the lower part it
is mottied gray, dark brown, and yellowish brown clay. In
some small areas where slopes are steepest, this Clar-
inda soil is severely eroded.

Iincluded in mapping are small areas of Clearfield and
Nira soils in the less sloping areas.
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Permeability is very slow, and the available water ca-
pacity is high. Runoff is medium or rapid. The content of
available phosphorus is very low, and that of available
potassium is low. If this soil has not been limed, the
surface layer generally is medium acid. The plow layer is
about 2 percent organic matter. Organic matter in the
solum amounts to about 30 tons per acre.

This soil is used mainly as pasture or cropland. It is
poorly suited to corn, soybeans, and oats. It is moderate-
ly suited to alfalfa. It is well suited to grass for hay and
pasture. The main limitation is that this soil is very sticky
and seepy in wet periods and is very hard when dry. This
limitation is more severe if topsoil has been removed
through erosion. Contour farming and interceptor tile
help to reduce wetness. If this soil is used as pasture,
preventing overgrazing and deferring grazing when the
soil is very wet can reduce surface compaction and
runoff.

This soil is poorly suited to building site development
because the shrink-swell potential is high. It is poorly
suited to onsite waste disposal because permeability is
very slow.

Capability subclass iVw.

222D2—Clarinda silty clay loam, 9 to 14 percent
slopes, moderately eroded. This is a poorly drained,
strongly sloping soil on uplands. It is commonly called
gumbotil. The areas generally are long and narrow and
extend on the contour along side slopes and into coves
at the head of drainageways. This soil is just downslope
from a linear area of seepage.

Typically, the surface layer is very dark gray and gray
silty clay loam about 8 inches thick. The subsoil is about
54 inches thick. In the upper part, it is gray silty clay that
has dark yellowish brown mottles, and in the lower part it
is mottled gray, dark brown, and yellowish brown clay. In
some small areas where slopes are steepest, this Clar-
inda soil is severely eroded.

Included in mapping are small areas of Lamoni soils
on shoulder slopes.

Permeability is very slow, and the available water ca-
pacity is high. Runoff is rapid. The content of available
phosphorus is very low, and that of available potassium
is low. If this soil has not been limed, the surface layer
generally is medium acid.

The plow layer is about 2 percent organic matter.
Organic matter in the solum amounts to about 25 tons
per acre.

Because this soil is in small areas that are adjacent to
more productive soils, it commonly is used for row crops.
It is poorly suited to corn, soybeans, and oats. It is well
suited to grass for hay and to use as meadow or pas-
ture. This soil commonly is seepy and sticky in wet
periods and is very hard when dry; as a result, it is
difficult to farm. Contour farming and interceptor tile help
to reduce wetness. Adding organic matter to the plow
layer can improve tilth. If this soil is used as pasture,
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preventing overgrazing and deferring grazing when the
soil is very wet can reduce surface compaction and
runoff.

This soil is poorly suited to building site development
because the shrink-swell potential is high. It is poorly
suited to onsite waste disposal because of the very slow
permeability and the slope.

Capability subclass IVe.

269—Humeston siit loam, 0 to 2 percent slopes.
This is a poorly drained or very poorly drained, nearly
level soil in flat or slightly concave slack-water areas on
bottom lands. The areas generally are long and narrow.
They are along the edge of valleys and are roughly
parallel to the stream channel.

Typically, the surface layer is very dark gray silt loam
about 24 inches thick. The subsurface layer is dark gray
and very dark gray silt loam about 8 inches thick. The
subsoil is about 35 inches thick. In the upper part, it is
black silty clay loam, and in the lower part it is very dark
gray and dark gray silty clay loam that has brown mot-
tles.

Included in mapping are small areas of Colo, Ackmore,
Vesser, and Zook soils. Ackmore and Colo soils are near
the channel. Zook and Vesser soils are on slightly higher
lying bottom lands.

Permeability is moderate or moderately slow in the
surface layer, and it is very slow in the subsoil. Runoff is
slow or ponded. The available water capacity is high.
The content of available phosphorus is medium to low,
and that of available potassium is very low. The surface
layer generally is acid. The plow layer, which is 8 inches
thick, is 3 to 4 percent organic matter. Organic matter in
the surface layer, to a depth of 24 inches, amounts to
about 70 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. If surface drainage is adequate, this soil is mod-
erately suited to corn, soybeans, oats, and alfalfa. It is
well suited to use as pasture.

This soil is susceptible to flooding and has a fluctuat-
ing water table. Water commonly is ponded in wet peri-
ods. During dry periods in summer, the soil moisture
available for crops may be insufficient. Wetness and the
hazard of flooding are the main limitations to crops.
Surface and tile drainage and diversion terraces con-
structed along adjacent foot slopes above this soil help
to reduce wetness. If this soil is used as pasture, pre-
venting overgrazing and deferring grazing when the soil
is very wet can reduce surface compaction.

This soil is poorly suited to building site development
and onsite waste disposal. The hazard of flooding, sea-
sonal high water table, high organic matter content, low
strength, and frost action are severe limitations to these
uses. Artificial drainage and diversion terraces help to
reduce wetness and flooding. A more suitable base ma-
terial should be used to build up local roads. Roads
should be graded to shed water.
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Capability subclass Itiw.

273B—0Imitz loam, 2 to 5 percent slopes. This is a
moderately well drained or well drained, gently sloping
soil on slightly concave or plane alluvial fans and foot
slopes. This soil is in valleys adjacent to sloping uplands
where the soils formed in glacial till or eolian sand.

Typically, the surface layer is black loam 8 inches
thick. The subsurface layer is about 22 inches thick. It is
black loam in the upper part and very dark grayish brown
and very dark brown clay loam in the lower part. The
subsoil is dark brown and brown clay loam about 42
inches thick. In some areas there are recent deposits of
dark brown loamy material, 5 to 12 inches thick, on the
surface. This material generally is lighter in color and
lower in organic matter content than the typical surface
layer material.

Included in mapping are small areas of Arbor and
Shelby soils in the higher, more convex positions on the
landscape.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus and potassium is very low. If this
soil has not been limed, the surface layer generally is
acid. The plow layer is 3 to 4 percent organic matter.
Organic matter in the solum amounts to about 100 tons
per acre.

This soil is used mainly for cultivated crops and as
pasture. It is well suited to corn, soybeans, oats, and
hay, to use as pasture, and to trees. The main hazards
are the flooding of brief duration and the accumulation of
loamy sediment from soils upslope. Contour farming,
conservation tillage, and diversion terraces constructed
on foot slopes above this soil can help to reduce flood-
ing. If this soil is used as pasture, preventing overgrazing
and deferring grazing when the soil is very wet can
reduce surface compaction and runoff.

This soil is moderately suited to building site develop-
ment and onsite waste disposal. The runoff from adja-
cent higher slopes, high organic matter content, fair soil
strength, and moderately slow permeability are limita-
tions to the use of this soil as sites for buildings and
local roads and for onsite waste disposal.

Capability subclass lle.

273C—O0Imitz loam, 5 to 9 percent slopes. This is a
moderately well drained or well drained, moderately slop-
ing soil on slightly concave or plane alluvial fans and
foot slopes. The areas commonly are fan-shaped or are
long and narrow. This soil is in valleys adjacent to slop-
ing soils that formed in glacial till or eolian sand.

Typically, the surface layer is black loam 8 inches
thick. The subsurface layer is about 16 inches thick. It is
black loam in the upper part and very dark grayish brown
and very dark brown clay loam in the lower part. The
subsoil is dark brown and brown clay loam about 24
inches thick. Lighter colored, loamy outwash material 7
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to 18 inches thick is on the surface in some areas on the
lower part of foot slopes or on alluvial fans. This material
generally is lower in organic matter content and has
poorer tilth than the surface layer of this Olmitz soil.

Included in mapping are small areas of Gara, Shelby,
and Caleb soils on the steeper slopes.

Permeability is moderate, and the available water ca-
pacity is high. Runoff is medium. The content of availa-
ble phosphorus and potassium is very low. If this soil has
not been limed, the surface layer generally is acid. The
plow layer is 3 to 4 percent organic matter. Organic
matter in the solum amounts to about 100 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. It is well suited to corn, soybeans, oats, and
hay, to use as pasture, and to trees. This soil is suscepti-
ble to erosion; however, the soil lost through erosion is
replaced by loamy sediment from soils upslope. The
main hazard is the accumulation of loamy sediment from
the soils upslope. Contour farming and diversion terraces
constructed on the foot slopes above this soil can help
to reduce sedimentation. If this soil is used as pasture,
preventing overgrazing and deferring grazing when the
soil is very wet can reduce surface compaction and
runoff.

This soil is moderately suited to building site develop-
ment and onsite waste disposal. The runoff from adja-
cent higher slopes, high organic matter content, fair soil
strength, and moderately slow permeability are limita-
tions to the use of this soil as sites for buildings and
local roads and for onsite waste disposal.

Capability subclass llle.

287B—Zook-Colo-Ely silty clay loams, 2 to 5 per-
cent slopes. This map unit consists of somewhat poorly
drained and poorly drained soils in drainageways and on
creek bottoms. The areas generally are long and narrow.
This unit is about 40 percent Zook soil, 20 percent Colo
soil, and 20 percent Ely soil. These soils are so intermin-
gled or the areas of each are so small that it was not
practical to separate them in mapping at the scale used.

Typically, the surface layer of the Zook soil is black
silty clay loam about 30 inches thick. The subsoil is
about 34 inches thick. It is very dark gray silty clay in the
upper part and dark gray and very dark gray silty clay
loam in the lower part.

Typically, the surface layer of the Colo soil is black
silty clay loam about 36 inches thick. The subsoil is
about 18 inches thick. It is black silty clay loam that has
a few soft, brown oxides.

Typically, the surface layer of the Ely soil is very dark
brown, black, and very dark gray silty clay loam about 22
inches thick. The subsoil is about 44 inches thick. In the
upper part, it is very dark grayish brown and dark grayish
brown, friable silty clay loam that has a few dark yellow-
ish brown mottles; in the lower part, it is dark grayish
brown, mottled silty clay loam.
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Included in mapping and making up about 20 percent
of the unit are small areas of Ackmore and Judson soils.
Judson soils are on foot slopes and fans. Ackmore soils
are adjacent to drainageways on lower lying bottom
lands.

Permeability of the Zook soil is slow. The available
water capacity is high. Runoff is slow. The content of
available phosphorus and potassium is low.

Permeability of the Colo soil is moderately slow. The
available water capacity is high. Runoff is slow. The
content of available phosphorus and potassium in the
subsoil is medium.

Permeability of the Ely soil is moderate. The available
water capacity is high. Runoff is medium. The content of
available phosphorus and potassium is very low.

If these soils have not been limed, the surface layer
generally is acid. The average plow layer in this map
unit, which is 8 inches thick, is about 5 percent organic
matter. On the average, organic matter in the surface
layer, to a depth of 24 inches, amounts to about 110
tons per acre.

These soils are used mainly for cultivated crops and
as pasture. They are well suited to corn, soybeans, oats,
alfalfa, and grass for hay or pasture. They are poorly
suited to trees.

These soils are susceptible to overflow in spring. The
wetness of the Zook soil creates some problems associ-
ated with farming, but tile drains on the Zook and Colo
soils and a diversion terrace along the base of adjacent
upland slopes can help to reduce overflow and wetness.
If these soils are used as pasture, preventing overgraz-
ing and deferring grazing when the soils are very wet
can reduce surface compaction and runoff.

These soils are poorly suited to building site develop-
ment and onsite waste disposal because of wetness, the
hazard of flooding, and the high shrink-swell potential of
the Zook soil.

Capability subclass llw.

315-—-Nodaway soils, frequently flooded, 0 to 2
percent slopes. These are moderately well drained,
nearly level soils on flood plains and creek bottoms of
gently undulating bottom lands. They are frequently
flooded. The areas are irregular in shape and extend
along the channel of the larger streams. Most areas
have an undulating surface that is subject to change
through deposition from overflow. The undulations are
irregular in size and shape but commonly are roughly
paraliel to the stream channel. This map unit is about 60
percent Nodaway silt loam, 20 percent stratified sand
and silt, 10 percent Ackmore silt loam, and 10 percent
Colo silt loam.

Typically, the surface layer of the Nodaway soils is
very dark gray silt loam about 5 inches thick. The sub-
stratum is more than 40 inches thick. It is stratified gray-
ish brown, very dark gray, dark gray, and black silt loam
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that has reddish brown mottles. In cultivated areas, the
plow layer is dark gray silt loam about 8 inches thick.

The alluvium in this unit varies in composition but
typically is unconsolidated, stratified brown and grayish
brown sandy and silty sediment to a depth of more than
40 inches.

Included in mapping are small areas of Ackmore and
Colo soils in the slightly lower lying stream channels.

Permeability is moderate, and the available water ca-
pacity is high. Runoff is slow. The content of availabie
phosphorus is low, and that of available potassium is low
to very low. The surface layer generally is neutral. In
cultivated areas, the plow layer generally is less than 1
percent organic matter. Organic matter in the solum
amounts to about 15 tons per acre.

These soils are not suited to crops unless they are
protected from flooding. If they are protected from flood-
ing, these soils are poorly suited to corn, soybeans, or
oats, and they are moderately suited to alfalfa. Farming
operations are delayed in wet periods. These soils gen-
erally are used and are suited to use as pasture. They
are naturally wet and generally are wooded. Except for
cottonwood, these soils are poorly suited to trees.

These soils are frequently flooded, and the water table
is high in wet periods. Properly placed dikes and a diver-
sion terrace constructed along the base of adjacent
upland slopes help to reduce flooding and wetness. Pre-
venting overgrazing and deferring grazing when the soil
is very wet reduce surface compaction.

These soils are poorly suited to building site develop-
ment and onsite waste disposal because of the frequent
flooding and the high water table.

Capability subclass IVw.

368—Macksburg silty clay loam, 0 to 2 percent
slopes. This is a somewhat poorly drained, nearly level
soil on smooth, moderately wide to wide divides on up-
lands. The areas generally are longer than they are wide
and have irregular boundaries.

Typically, the surface layer and subsurface layer are
black silty clay loam about 20 inches thick. The subsoil
is about 40 inches thick. In the upper part, it is dark
grayish brown and brown silty clay loam, and in the
lower part it is olive gray silty clay loam that has brown-
ish mottles. The substratum is olive gray silty clay loam
that has brownish mottles. A soil that is similar to this
Macksburg soil but is poorly drained and has a lighter
colored subsurface layer is in a few small wet spots and
in slight upland depressions.

Included in mapping are small areas of Winterset soils
in level areas and Sharpsburg soils in the more sloping
areas.

Permeability is moderately slow, and the available
water capacity is high. Runoff is slow. The content of
available phosphorus is low, and that of available potas-
sium is medium. If this soil has not been limed, the
surface layer generally is acid. The plow layer, which is 8
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inches thick, is 3 to 4 percent organic matter. Organic
matter in the solum amounts to about 90 tons per acre.

This soil is used mainly for cultivated crops (fig. 12). It
is well suited to corn, soybeans, oats, hay, and trees and
to use as pasture.

This soil is susceptible to temporary, shallow ponding
in wet periods. Adequate drainage helps to reduce wet-
ness, improve aeration, and provide a deep root zone for
plants. Tile drainage generally is effective but is not
always needed. Returning crop residue to the soil and
deferring tillage when the soil is wet help to maintain
good tilth. If this soil is used as pastureland, overgrazing
or grazing when the soil is wet can cause surface com-
paction.

This soil is poorly suited to building site development
because the seasonal water table and the shrink-swell
potential are high. It is poorly suited to onsite waste
disposal because of the seasonal high water table and
the moderately slow permeability.

Capability class |.

368B—Macksburg silty clay loam, 2 to 5 percent
slopes. This is a somewhat poorly drained, gently slop-
ing soil on moderately wide to wide upland divides. This
soil is on smooth, slightly convex slopes along the edge
of broad divides and in slightly concave areas near the
head of drainageways. The areas generally are long and
narrow.

Typically, the surface and subsurface layers are black
silty clay loam about 20 inches thick. The subsoil is
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about 40 inches thick. In the upper part, it is dark grayish
brown and brown silty clay loam, and in the lower part it
is olive gray silty clay loam that has brownish mottles.
The substratum is olive gray silty clay loam that has
brownish mottles.

Included in mapping are small areas of Nira and
Sharpsburg soils on convex slopes.

Permeability is moderately slow, and the available
water capacity is high. Runoff is slow. The content of
available phosphorus is low, and that of available potas-
sium is medium. If this soil has not been limed, the
surface layer generally is acid. In cultivated areas, the
plow layer, which is 8 inches thick, is 3 to 4 percent
organic matter. Organic matter in the solum amounts to
about 85 tons per acre.

This soil is used mainly for cultivated crops. It is well
suited to corn, soybeans, oats, grass and alfalfa hay, and
trees and to use as pasture. This soil is susceptible to
erosion. In places, drainage is needed to insure that
farming operations are timely. If it is needed, tile drain-
age generally is effective. Constructing terraces on the
long slopes helps to reduce erosion. Returning crop resi-
due to the soil and deferring tillage when the soil is wet
help to maintain good tilth. If this soil is used as pasture-
land, overgrazing or grazing when the soil is wet can
cause surface compaction and impede runoff from the
pasture.

This soil is poorly suited to building site development
because the seasonal water table and the shrink-swell
potential are high. It is poorly suited to onsite waste

Figure 12.—Landscape of Macksburg silty clay loam, 0 to 2 percent slopes. Bales of alfalfa are in the foreground, and a cornfield is in the
background.
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disposal because of the seasonal high water table and
the moderately slow permeability.
Capability subclass lle.

369—Winterset silty clay loam, 0 to 2 percent
slopes. This is a poorly drained, nearly level soil on
broad, flat divides on uplands. The areas generally are
longer than they are wide and have irregular boundaries.

Typically, the surface layer is black silty clay loam
about 16 inches thick. The subsoil is about 45 inches
thick. In the upper part, it is very dark gray silty clay
loam; in the middle part, it is dark gray silty clay that has
yellowish brown mottles; and in the lower part, it is gray
and grayish brown silty clay loam that has yellowish
brown mottles. The substratum is gray siity clay loam
that has yellowish brown mottles. In some very small
areas in slight depressions, this soil is wetter than is
typical.

Included in mapping are small areas of Macksburg
soils in the more sloping areas.

Permeability is moderately slow or slow, and the avail-
able water capacity is high. Runoff is slow. The content
of available phosphorus is low to medium, and that of
available potassium is medium. If this soil has not been
limed, the surface layer generally is acid. The plow layer,
which is 8 inches thick, is 3 to 4 percent organic matter.
Organic matter in the solum amounts to about 100 tons
per acre.

This soil is used mainly for cultivated crops. It is well
suited to corn, soybeans, oats, alfalfa, grass, and hay
and to use as pasture. It is poorly suited to trees. Ade-
quate drainage is needed to reduce wetness, improve
aeration, and provide a deep root zone for plants. Tile
drainage generally is effective. Returning crop residue to
the soil and deferring tillage when the soil is wet help to
maintain good tilth. If this soil is used as pastureland,
overgrazing or grazing when the soil is wet can cause
surface compaction and poor tilth.

This soil is poorly suited to building site development
because the seasonal water table and the shrink-swell
potential are high. It is poorly suited to onsite waste
disposal because of the seasonal high water table and
the moderately slow or slow permeability.

Capability subclass llw.

370—Sharpsburg silty clay loam, 0 to 2 percent
slopes. This is a moderately well drained, nearly level
soil on upland ridges. The areas generally are long and
narrow and are along the middie of upland divides.

Typically, the surface layer is black silty clay loam
about 9 inches thick. The subsurface layer is black and
very dark grayish brown silty clay loam about 12 inches
thick. The subsoil is about 29 inches thick. In the upper
part, it is brown silty clay loam, and in the lower part, it is
mottled grayish brown, brown, yellowish brown, and dark
yellowish brown silty clay loam. The substratum is light
brownish gray silty clay loam that has strong brown mot-
tles. Included in mapping are small areas of Macksburg
soils in the level areas.
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Permeability is moderately slow, and the available
water capacity is high. Runoff is slow. The content of
available phosphorus is low, and that of available potas-
sium is medium. If this soil has not been limed, it gener-
ally is slightly acid or medium acid. The plow layer is
about 4 percent organic matter. Organic matter in the
solum amounts to about 85 tons per acre.

This soil is used mainly for cultivated crops. It is well
suited to corn, soybeans, oats, alfalfa and grass for hay,
and trees and to use as pasture. If this soil is used for
cultivated crops, returning crop residue to the soil or
adding other organic material helps to maintain fertility,
prevent soil erosion, reduce crusting, and increase water
infiltration,

This soil is used as pasture in areas adjacent to less
productive soils or near a farmstead. Overgrazing can
cause surface compaction and can reduce production.
Proper stocking rates, pasture rotation, and timely defer-
ment of grazing help to keep pasture and soil in good
condition.

This soil is moderately suited to building site develop-
ment and onsite waste disposal. This soil has low
strength; therefore, foundations and footings for buildings
should be designed to prevent structural damage. A
more suitable base material is needed for local roads.
Permeability is a limitation to the use of this soil as
septic tank filter fields.

Capability class |.

370B—Sharpsburg siity clay loam, 2 to 5 percent
slopes. This is a moderately well drained, gently sloping
soil on convex ridges and side slopes on uplands. This
soil generally is on upland divides and between water-
ways. It is upslope from a linear area of seepage. The
areas generally are long and narrow.

Typically, the surface layer is black silty clay loam
about 9 inches thick (fig. 13). The subsurface ilayer is
black and very dark grayish brown silty clay loam about
12 inches thick. The subsoil is about 29 inches thick. It is
brown silty clay loam in the upper part and mottled
grayish brown, brown, yellowish brown, and dark yellow-
ish brown silty clay loam in the lower part. The substra-
tum is light brownish gray silty clay loam that has strong
brown mottles.

Included in mapping are small areas of Macksburg
soils in the more level areas and Nira soils at the head
of drainageways.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus is low, and that of available potas-
sium is medium. If this soil has not been limed, it gener-
ally is slightly acid or medium acid. The plow layer is 3 to
4 percent organic matter. Organic matter in the solum
amounts to about 85 tons per acre.

This soil is used mainly for cultivated crops (fig. 14). It
is suited to corn, soybeans, oats, grass and alfalfa hay,
and trees and to use as pasture. Conservation tillage,
contour farming (fig. 15), and terraces on long slopes
can help to reduce erosion. If this soil is used as pas-
ture, preventing overgrazing and deferring grazing when
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Figure 13.—Profile of Sharpsburg silty clay loam on uplands.

the soil is very wet can reduce surface compaction and
runoff.

This soil is suitable for building site development, local
roads, and onsite waste disposal. It has low strength;
therefore, foundations and footings for buildings should
be designed to prevent structural damage. If this soil is
used as a site for local roads, a more suitable base
material is needed. Permeability is a limitation to the use
of this soil as septic tank filter fields.

Capability subclass lle.

370C—Sharpsburg silty clay loam, 5 to 9 percent
slopes. This is a moderately well drained, moderately
sloping soil on convex ridges and side slopes on up-
lands. It generally is on the edge of upland divides and
between waterways. It is upslope from a linear area of
seepage. The areas generally are long and narrow.

Typically, the surface layer is black silty clay loam
about 8 inches thick. The subsurface layer is black and
very dark grayish brown silty clay loam about 8 inches
thick. The subsoil is about 28 inches thick. It is brown
silty clay loam in the upper part and mottled grayish
brown, brown, yellowish brown, and dark yellowish brown
silty clay loam in the lower part. The substratum is light
brownish gray silty clay loam that has strong brown mot-
tles. In some small areas the Sharpsburg soil is more
eroded than this soil and in some areas it is gently
sloping.

Included in mapping are small areas of poorly drained
Clearfield soils near the lower boundary of the unit and
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in small, concave, bowl-shaped areas near upland water-
ways.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus is low, and that of available potas-
sium is medium. If this soil has not been limed, it gener-
ally is slightly acid or medium acid. The plow layer is 3 to
4 percent organic matter. Organic matter in the solum
amounts to about 80 tons per acre.

This soil is used mainly for cultivated crops. It is suited
to corn, soybeans, small grains, and grasses and le-
gumes grown for hay or pasture.

If this soil is used for cultivated crops, erosion is a
hazard. Conservation tillage can help to prevent exces-
sive soil loss, and grassed waterways can help to pre-
vent gully erosion. Contour farming and terraces can be
used to control erosion. Returning crop residue or adding
other organic material to the soil helps to maintain fertil-
ity, reduce soil erosion, reduce crusting, and increase

water infiltration. )
Using this soil as pastureland or hayland also is effec-

tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, and reduce
production. Proper stocking rates, pasture rotation, and
timely deferment of grazing help to keep pasture and soil
in good condition.

This soil is moderately suited to building site develop-
ment and onsite waste disposal. This soil has low
strength; therefore, foundations and footings for buildings
should be designed to prevent structural damage. If this
soil is used as a site for local roads, a more suitable
base material is needed. Permeability is a limitation to
use as septic tank filter fields.

Capability subclass llle.
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Figure 14.—Sharpsburg silty clay loam, 2 to 5 percent slopes, in a
plowed field. A field of corn is in the background.
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SOIL SURVEY

Figure 15.—Contour stripcropping in an area of Sharpsburg silty clay loam, 2 to 5 percent slopes, and Shelby clay loam, 9 to 14 percent
slopes.

370C2—Sharpsburg silty clay loam, 5 to 9 percent
slopes, moderately eroded. This is a moderately well
drained, moderately sloping soil on convex ridges and
side slopes on uplands. It generally is on the edge of
upland divides and between waterways. This soil is ups-
lope from a linear area of seepage. The areas generally
are long and narrow.

Typically, the surface layer is mixed very dark grayish
brown and dark yellowish brown silty clay loam about 8
inches thick. Plowing has mixed some subsoil material
into the surface layer. This plow layer directly overlies
the more clayey subsoil. The subsoil is about 26 inches
thick. It is brown silty clay loam in the upper part and
mottled grayish brown, brown, yellowish brown, and dark
yellowish brown silty clay loam in the lower part. The
substratum is light brownish gray silty clay loam that has
strong brown mottles. In some small areas on side
slopes and nose slopes, the Sharpsburg soil is severely
eroded.

Included in mapping are small areas of Nira soils at
the head of drainageways, Ladoga soils on the steeper
slopes, and poorly drained Clearfield soils in the lower
lying areas.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus is low, and that of available potas-
sium is medium. If this soil has not been limed, it gener-
ally is slightly acid or medium acid. The plow layer is
about 2 percent organic matter. Organic matter in this
soil, mainly in the plow layer, amounts to about 40 tons
per acre.

This soil is used mainly for cultivated crops. It is well
suited to corn, soybeans, oats, grass and alfalfa hay, and
trees and to use as pasture. In general, this soil requires
a higher level of management than the less eroded
Sharpsburg soil. The main hazard is erosion caused by
runoff. This soil is lower in fertility than the less eroded
Sharpsburg soil. It commonly is cloddy when tilled, and
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thus seedbed preparation is more difficult. This soil is
more erodible because its surface layer is in poorer
physical condition. The surface crusts after a heavy rain,
thus hindering seedling emergence. Returning crop resi-
due and adding manure to the soil are necessary to
improve or maintain soil tilth and productivity. Contour
farming, conservation tillage, and terraces help to reduce
erosion. If this soil is used as pasture, preventing over-
grazing and deferring grazing when the soil is very wet
reduces surface compaction and runoff.

This soil is moderately suited to building site develop-
ment and onsite waste disposal. It has low strength;
therefore, foundations and footings for buildings should
be designed to prevent structural damage. If this soil is
used as a site for local roads, a more suitable base
material is needed. Permeability is a limitation to use as
septic tank filter fields.

Capability subclass llle.

370D—Sharpsburg silty clay foam, 9 to 14 percent
slopes. This is a moderately well drained, strongly slop-
ing soil on convex ridges and side slopes on uplands. It
generally is on the edge of upland divides. The areas
generally are long and narrow. They are roughly parallel
to the contour and extend around hillsides and into
upland drainageways.

Typically, the surface layer is black silty clay loam
about 8 inches thick. The subsurface layer is black and
very dark grayish brown silty clay loam about 6 inches
thick. The subsoil is about 26 inches thick. It is brown
silty clay loam in the upper part and mottled grayish
brown, brown, yellowish brown, and dark yellowish brown
silty clay loam in the lower part. The substratum is light
brownish gray silty clay loam that has strong brown mot-
tles. In some small areas the Sharpsburg soil is moder-
ately eroded, and in some areas it is moderately sloping.

Included in mapping are small areas of Ladoga soils
on the steeper slopes and small areas of poorly drained
Clearfield soils near the lower boundary of the unit and
in small, concave, bowl-shaped areas near upland water-
ways.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is low, and that of available potas-
sium is medium. If this soil has not been limed, it gener-
ally is slightly acid or medium acid. The plow layer is
about 3 percent organic matter. Organic matter in the
solum amounts to about 75 tons per acre.

This soil is used mainly for cultivated crops. It is suited
to corn, soybeans, small grains, grasses and legumes for
hay or pasture, and trees. If this soil is used for cultivat-
ed crops, erosion is a hazard. Conservation tillage can
help to prevent excessive soil loss, and grassed water-
ways can help to prevent gully erosion. Contour farming
and terraces can be used to control erosion. Returning
crop residue or adding other organic material to the soil
helps to improve fertility, reduce soil erosion, reduce
crusting, and increase water infiltration.

Using this soil as pastureland or hayland also is effec-
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tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, and reduce
production. Proper stocking rates, pasture rotation, and
timely deferment of grazing help to keep pasture and soil
in good condition.

This soil is poorly suited to building site development
and onsite waste disposal. it has low strength; therefore,
foundations and footings for buildings should be de-
signed to prevent structural damage. If this soil is used
as a site for local roads, a more suitable base material is
needed. Permeability is a limitation to use as septic tank
filter fields. Slope is a limitation to sewage lagoons.

Capability subclass llle.

370D2—Sharpsburg silty clay loam, 9 to 14 percent
slopes, moderately eroded. This is a moderately well
drained, strongly stoping soil on convex ridges and side
slopes on uplands. It generally is on the edge of upland
divides. The areas generally are long and narrow. They
are roughly parallel to the contour and extend around
hillsides and into upland drainageways.

Typically, the surface layer is mixed very dark grayish
brown and dark yellowish brown silty clay loam about 8
inches thick. Plowing has mixed some subsoil material
into the surface layer. This plow layer directly overlies
the more clayey subsoil. The subsoil is about 24 inches
thick. It is brown silty clay loam in the upper part and
mottled grayish brown, brown, yellowish brown, and dark
yellowish brown silty clay loam in the lower part. The
substratum is light brownish gray silty clay loam that has
strong brown mottles. In some small areas where slopes
are steeper, the Sharpsburg soil is severely eroded.

Included in mapping are small areas of Ladoga soils
on the steeper slopes, Lamoni and Adair soils on shoul-
der slopes, and Shelby soils on side slopes.

Permeability is moderately slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is low, and that of available potas-
sium is medium. If this soil has not been limed, it gener-
ally is slightly acid or medium acid. The plow layer is
about 2 percent organic matter. QOrganic matter in this
soil, mainly in the plow layer, amounts to about 35 tons
per acre.

This soil is used mainly for cultivated crops. It is suited
to corn, soybeans, small grains, and grasses and le-
gumes for hay or pasture.

If this soil is used for cultivated crops, erosion can
cause further damage. Conservation tillage can help to
prevent excessive soil loss, and grassed waterways can
help to prevent gully erosion. Contour farming and ter-
races can be used to control erosion. Returning crop
residue or adding other organic material to the soil helps
to improve fertility, reduce soil erosion, reduce crusting,
and increase water infiltration. This soil generally re-
quires more nitrogen than the less eroded Sharpsburg
sloirlls to maintain high yields and to maintain or improve
tilth.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. However, overgrazing can
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cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

This soil is poorly suited to building site development
and onsite waste disposal. It has low strength; therefore,
foundations and footings for buildings should be de-
signed to prevent structural damage. If this soil is used
as a site for local roads, a more suitable base material is
needed. Permeability is a limitation to use as septic tank
filter fields. Slope is a limitation to sewage lagoons.

Capability subclass llle.

412G—Sogn solls, 25 to 40 percent slopes. These
are shallow, somewhat excessively drained, very steep
soils on uplands adjacent to valleys of the Middle River.
These soils formed in a thin layer of material overlying
limestone bedrock. The areas are long and narrow. They
commonly are less than 150 feet wide. A few outcrops
of limestone bedrock that are less than 50 feet wide are
scattered throughout this map unit.

Typically, the surface layer is black silty clay loam
about 9 inches thick. The subsurface layer consists
mainly of limestone fragments about 7 inches thick;
some silty clay loam soil material is in the cracks and
crevices. Hard limestone bedrock is below a depth of 16
inches.

Included in mapping are small areas of Clinton and
Gara soils in areas where slopes are less steep.

Permeability is moderate, and the available water ca-
pacity is very low. Runoff is rapid. The content of availa-
ble phosphorus and potassium is very low. These soils
generally are neutral or calcareous. The surface layer is
about 3 percent organic matter. Organic matter in the
solum amounts to about 20 tons per acre.

These soils are not suitable for cultivation. They are
suited to use as pasture, woodland, or wildlife habitat.
Erosion is a severe hazard unless these soils are proper-
ly managed. These soils need to be protected against
overgrazing. A protective vegetative cover needs to be
maintained.

These soils are poorly suited to building site develop-
ment and onsite waste disposal because they are shal-
low to bedrock and are very steep.

Capability subclass Viis.

428B—Ely silty clay loam, 2 to 5 percent slopes.
This is a somewhat poorly drained soil on slightly con-
cave or smooth foot slopes and alluvial fans along the
edge of valleys. The areas generally are long and narrow
and are roughly parallel to the stream.

Typically, the surface layer is very dark brown silty clay
loam about 8 inches thick. The subsurface layer is black
and very dark gray silty clay loam about 14 inches thick.
The subsoil is about 44 inches thick. It is dark grayish
brown silty clay loam that has dark yellowish brown,
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yellowish brown, and dark gray mottles. In some areas
this soil has slopes of 5 to 9 percent.

Included in mapping are small areas of Colo and Ack-
more soils on bottom lands and Judson soils on foot
slopes.

Permeability is moderate, and the available water ca-
pacity is high. Runoff is medium. The content of availa-
ble phosphorus and potassium is very low. If this soil has
not been limed, the surface layer generally is acid. The
plow layer is 4 to 5 percent organic matter. Organic
matter in the solum amounts to about 100 tons per acre.

This soil is used mainly for cultivated crops and hay. It
is suited to corn, soybeans, oats, grass and alfalfa hay,
and trees and to use as pasture.

This soil is susceptible to erosion. Wetness caused by
runoff from soils upslope is a limitation in some places.
Contour farming, conservation tillage, and a diversion
terrace constructed along the base of adjacent upland
slopes can help to reduce erosion and wetness. If this
soil is used as pasture, preventing overgrazing and de-
ferring grazing when this soil is very wet can reduce
surface compaction. Interceptor tile is needed in some
places to reduce wetness.

This soil is poorly suited to building site development
and onsite waste disposal. The hazard of flooding, sea-
sonal high water table, high organic matter content, low
strength, and frost action are severe limitations to these
uses.

Capability subclass lle.

430—Ackmore silty clay loam, 0 to 2 percent
slopes. This is a somewhat poorly drained, nearly level
soil on bottom lands. The areas of this soil in the smaller
valleys generally are long and narrow, and on the larger
bottom lands they are irregular. They generally are along
or are roughly parallel to stream channels.

Typically, the surface layer is black silty clay loam
about 10 inches thick. The substratum is dark-colored,
stratified silty clay loam and silt loam about 15 inches
thick. A firm, fine textured buried soil about 55 inches
thick is at a depth of about 25 inches. It is black silty
clay loam in the upper part and very dark gray silty clay
loam in the lower part. The substratum of the buried soil
is stratified very dark gray and gray silty clay loam. In
cultivated areas, the plow layer is very dark brown and
silty.

Included in mapping are small areas of Nodaway,
Colo, and Zook soils on flood plains.

Permeability is moderately slow, and the available
water capacity is high. Runoff is slow. The content of
available phosphorus is low, and that of available potas-
sium is very low. If this soil has not been limed, it gener-
ally is slightly acid. The plow layer is 3 to 4 percent
organic matter. Organic matter in this soil, to a depth of
24 inches, amounts to about 90 tons per acre.

This soil is used mainly for crops and as pasture. If it
is protected from overflow and if adequate drainage is
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provided, this soil is well suited to corn, soybeans, oats,
and grass and alfalfa hay and to use as pasture. In
spring, wetness caused by overflow is a limitation unless
this soil is protected. The main hazards to crops are the
seasonal flooding and wetness. Tile drainage and a di-
version terrace constructed along the base of adjacent
upland slopes help to reduce wetness. If this soil is used
as pasture, preventing overgrazing and deferring grazing
when this soil is very wet can reduce surface compac-
tion.

This soil is poorly suited to building site development
and onsite waste disposal. The hazard of flooding, sea-
sonal high water table, high organic matter content, low
strength, and frost action are severe limitations to these
uses. Artificial drainage and diversion terraces help to
reduce wetness and flooding. A more suitable base ma-
terial should be used to build up local roads. Roads
should be graded to shed water. The bottom of sewage
lagoons needs to be sealed.

Capability subclass llw.

434D—Arbor loam, 9 to 14 percent slopes. This is a
well drained and moderately well drained, strongly slop-
ing soil on slightly concave to plane foot slopes on
uplands. The areas generally are small in size and irreg-
ular in shape.

Typically, the surface layer is very dark brown loam
about 6 inches thick. The subsurface layer is very dark
brown loam about 12 inches thick. The subsoil is brown
clay loam about 26 inches thick. The substratum is
brown and yellowish brown clay loam that has grayish
brown and strong brown mottles. In some small areas,
this soil is moderately eroded.

Included in mapping are small areas of Shelby and
Olmitz soils on the steeper slopes.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium to rapid. The
content of available phosphorus is low, and that of avail-
able potassium is medium. If this soil has not been
limed, the surface layer generally is acid. In cultivated
areas, the plow layer is about 3 percent organic matter.
Organic matter in the solum amounts to about 75 tons
per acre.

This soil is used mainly for cultivated crops. It is well
suited to corn, soybeans, oats, and alfalfa and grass for
hay or to use as pasture. It is well suited to trees.
Erosion is the main hazard. Contour farming, terraces,
grassed waterways, and conservation tillage can help to
reduce runoff and erosion. If this soil is used as pasture,
preventing overgrazing can help to reduce runoff and
erosion.

This soil is suitable for building site development and
onsite waste disposal. Slope is a limitation to the use of
this soil for sewage lagoons, as septic tank filter fields,
and as building sites.

Capability subclass llle.
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451D2—Caleb loam, 9 to 14 percent slopes, mod-
erately eroded. This is a moderately well drained,
strongly sloping soil on low, stepped upland ridges just
upslope from the bottom lands. In some places this soil
is along the lower part of side slopes and on small foot
slopes that extend along the edge of valleys. The areas
are long and narrow.

Typically, the surface layer is very dark grayish brown
loam about 6 inches thick. The subsoil is about 42
inches thick. In the upper part, it is dark yellowish brown
clay loam, and in the lower part it is stratified yellowish
brown and pale brown clay loam, sandy clay loam, sandy
loam, and loamy sand. The substratum, to a depth of
more than 60 inches, is stratified yellowish brown and
brown clay loam, sandy clay loam, sandy loam, and
loamy sand.

Included in mapping are small areas of Gara loam on
the more convex side slopes.

Permeability is variable. The available water capacity is
medium. Runoff is rapid. The content of available phos-
phorus and potassium in the subsoil is very low. If this
soil has not been limed, the surface layer generally is
acid. The plow layer is 1 to 3 percent organic matter.
Organic matter in the solum amounts to about 25 tons
per acre.

This soil is used mainly for cultivated crops and hay. It
is poorly suited to corn, soybeans, and oats. It is well
suited to alfalfa or grass grown for hay and to use as
pasture. It is well suited to trees. In general, this soil
requires a higher level of management than the less
eroded Caleb soil. The main hazard is erosion caused by
runoff. This soil is lower in fertility than the less eroded
Caleb soil. It commonly is droughty, and thus seedbed
preparation is difficult. Interceptor tile in some places
and terraces on adjacent upland slopes help to reduce
erosion. Returning crop residue and adding manure to
the soil are necessary to maintain soil tilth and productiv-
ity. In managing pastureland, adding fertilizer and pre-
venting overgrazing are needed to control erosion.

This soil is suitable for building site development. It is
poorly suited to onsite waste disposal. Slope and perme-
ability are limitations to the use of this soil as septic tank
filter fields and sewage lagoons.

Capability subclass IVe.

570B—Nira siity clay loam, 2 to 5 percent siopes.
This is a moderately well drained, gently sloping soil on
short convex slopes on uplands. The areas generally are
long, narrow, and irregular. They are around the head of
waterways and on side slopes between waterways. This
soil is just upslope from a linear area of seepage.

Typically, the surface layer is very dark gray silty clay
loam about 10 inches thick. The subsoil is about 36
inches thick. In the upper part, it is brown silty clay loam;
in the next part, it is mottled grayish brown and strong
brown silty clay loam; and in the lower part, it is light
gray and light olive gray silty clay loam that has many
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strong brown and yellowish red mottles. The substratum
is light gray silty clay loam that has strong brown and
yellowish red mottles. It overlies clayey, grayish-colored
gumbotil, which begins at a depth of 4 to 8 feet. In
cultivated areas, the plow layer is mixed very dark gray
and very dark grayish brown silty clay loam.

Included in mapping are small areas of the more
poorly drained Clearfield and Macksburg soils near the
lower boundary of the unit and in small, concave, bowl-
shaped areas near upland waterways. Also included are
small areas of Sharpsburg soils that are more eroded
than this soil.

Permeabtility is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus and potassium is very low. If this
soil has not been limed, the surface layer generally is
acid. The plow layer is 3 to 4 percent organic matter.
Organic matter in the solum amounts to about 80 tons
per acre.

This soil is used mainly for cultivated crops and as
pasture. It is suited to corn, soybeans, small grains,
grasses and legumes for hay or pasture, and trees.

If this soil is used for cultivated crops, erosion is a
hazard. Conservation tillage can help to prevent exces-
sive soil loss, and grassed waterways can help to pre-
vent gully erosion. Contour farming and terraces can be
used to control erosion. In places, interceptor tile needs
to be installed to control seepage. Returning crop resi-
due or adding other organic material to the soil helps to
improve fertility, reduce soil erosion, reduce crusting, and
increase water infiltration.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, and reduce
production. Proper stocking rates, pasture rotation, and
timely deferment of grazing help to keep pasture and soil
in good condition.

This soil is moderately suited to building site develop-
ment and onsite waste disposal. It has low strength;
therefore, foundations and footings for buildings should
be designed to prevent structural damage. If this soil is
used as a site for local roads, a more suitable base
material is needed. Permeability is a limitation to use as
septic tank filter fields.

Capability subclass lle.

570C—Nira silty clay loam, 5 to 9 percent slopes.
This is a moderately well drained, moderately sloping soil
on plane or short convex slopes on uplands. It common-
ly is at the head of waterways (fig. 16) and on side
slopes between waterways. This soil is just upslope from
a linear area of seepage. The areas generally are long
and narrow.

Typically, the surface layer is very dark gray silty clay

loam about 10 inches thick. The subsoil is about 32
inches thick. In the upper pan, it is brown silty clay loam;
in the next part, it is mottied grayish brown and strong
brown silty clay loam; and in the lower part, it is light
gray and light olive gray silty clay loam that has many

SOIL SURVEY

strong brown and yellowish red mottles. The substratum
is light gray silty clay loam that has strong brown and
yellowish red mottles. it overlies clayey, grayish-colored
gumbotil beginning at a depth of 4 to 8 feet. In cultivated
areas, the plow layer is very dark gray and very dark
grayish brown silt loam.

Included in mapping are small areas of poorly drained
Clearfield soils near the lower boundary of the unit and
in small, concave, bowl-shaped areas near upland water-
ways. Also included are small areas of Sharpsburg and
Ladoga soils that are more eroded than this soil and that
are gently sloping.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus and potassium is very low. If this
soil has not been limed, the surface layer generally is
acid. The plow layer is about 3 percent organic matter.
Organic matter in the solum amounts to about 75 tons
per acre.

This soil is used mainly for cultivated crops and as
pasture. It is suited to corn, soybeans, small grains,
grasses and legumes for hay or pasture, and trees.

If this soil is used for cultivated crops, erosion is a
hazard. Conservation tillage can help to prevent exces-
sive soil loss, and grassed waterways can help to pre-
vent gully erosion. Contour farming and terraces can be
used to control erosion. In places, interceptor tile needs
to be installed to control seepage. Returning crop resi-
due or adding other organic material to the soil helps to
improve fertility, reduce soil erosion, reduce crusting, and
increase water infiltration.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, and reduce
production. Proper stocking rates, pasture rotation, and
timely deferment of grazing help to keep pasture and soil
in good condition.

This soil is moderately suited to building site develop-
ment and onsite waste disposal. It has low strength;
therefore, foundations and footings for buildings should
be designed to prevent structural damage. If this soil is
used as a site for local roads, a more suitable base
material is needed. Permeability is a limitation to use as
septic tank filter fields.

Capability subclass llle.

570C2—Nira silty clay loam, 5 to 9 percent slopes,
moderately eroded. This is a moderately well drained,
moderately sloping soil on plane or short convex slopes
on uplands. It commonly is at the head of waterways
and on side slopes between waterways. This soil is just
upslope from a linear area of seepage. The areas gener-
ally are long and narrow.

Typically, the surface layer is very dark grayish brown
silty clay loam about 8 inches thick. Plowing has mixed
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Figure 16.—Hayfield in an area of Nira silty clay loam, 5 to 9 percent slopes, at the upper end of a drainageway on uplands.

some subsoil material into the surface layer. This plow
layer directly overlies the subsoil. The subsoil is about 30
inches thick. In the upper part, it is brown silty clay loam;
in the next part, it is mottled grayish brown and strong
brown silty clay loam; and in the lower part, it is light
gray and light olive gray silty clay loam that has many
strong brown and yellowish red mottles. The substratum
is light gray silty clay loam that has strong brown and
yellowish red mottles. It overlies clayey, grayish-colored
gumbotil beginning at a depth of 4 to 8 feet. In some
small areas on side slopes and nose slopes, this Nira
soil is severely eroded.

Included in mapping are small areas of Sharpsburg
and Ladoga soils on the steeper slopes and areas of
poorly drained Clearfield and Clarinda soils.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus and potassium is very low. If this
soil has not been limed, the surface layer generally is
acid. The plow layer is about 2 percent organic matter.

Organic matter in this soil, mainly in the plow layer,
amounts to about 40 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. It is suited to corn, soybeans, small grains,
grasses and legumes for hay or pasture, and trees.

If this soil is used for cultivated crops, erosion can
cause further damage. Conservation tillage can help to
prevent excessive soil loss, and grassed waterways can
help to prevent gully erosion. Contour farming and ter-
races can be used to control erosion. In places, intercep-
tor tile needs to be installed to control seepage. Return-
ing crop residue or adding other organic material to the
soil helps to improve fertility, reduce soil erosion, reduce
crusting, and increase water infiltration. This soil general-
ly requires more nitrogen than the less eroded Nira soils
to maintain high yields and to maintain or improve tilth,

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
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tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

This soil is moderately suited to building site develop-
ment and onsite waste disposal. It has low strength;
therefore, foundations and footings for buildings should
be designed to prevent structural damage. If this soil is
used as a site for local roads, a more suitable base
material is needed. Permeability is a limitation to use as
septic tank filter fields.

Capability subclass llle.

570D2—Nira silty clay loam, 9 to 14 percent
slopes, moderately eroded. This is a moderately well
drained, strongly sloping soil on plane or convex slopes
on uplands. This soil commonly is at the head of water-
ways and on side slopes between waterways. It is just
upslope from a linear area of seepage. The areas gener-
ally are long and narrow.

Typically, the surface layer is mixed very dark grayish
brown and brown silty clay loam about 8 inches thick.
Plowing has mixed some subsoil material into the sur-
face layer. This plow layer directly overlies the subsoil.
The subsoil is about 24 inches thick. In the upper part, it
is brown silty clay loam; in the next part, it is mottled
grayish brown and strong brown silty clay loam; and in
the lower part, it is light gray and light olive gray silty clay
loam that has many strong brown and yellowish red
mottles. The substratum is light gray silty clay loam that
has strong brown and yellowish red mottles. It overlies
clayey, grayish gumbotil that begins at a depth of 4 to 8
feet. The depth to the clay maximum, to the mottles, and
to the underlying material is less than that in the unerod-
ed Nira soils. In small areas on side slopes and nose
slopes, this Nira soil is severely eroded.

Included in mapping are small areas of Sharpsburg
and Ladoga soils on the steeper slopes and areas of the
poorly drained Lamoni soils.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus and potassium is very low. If this
soil has not been limed, the surface layer generally is
acid. The plow layer is about 2 percent organic matter.
Organic matter in this soil, mainly in the plow layer,
amounts to about 35 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. It is moderately suited to corn, soybeans, and
small grains. It is suited to grasses and legumes for hay
or pasture and to trees.

If this soil is used for cultivated crops, erosion can
cause further damage. Conservation tillage can help to
prevent excessive soil loss, and grassed waterways can
help to prevent gully erosion. Contour farming and ter-
races can be used to control erosion. In places, intercep-
tor tile needs to be installed to control seepage. Return-
ing crop residue or adding other organic material to the
soil helps to improve fertility, reduce soil erosion, reduce
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crusting, and increase water infiltration. This soil general-
ly requires more nitrogen than the less eroded Nira soils
to maintain high yields and to maintain or improve tilth.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

This soil is moderately suited to building site develop-
ment and onsite waste disposal. Seepage and slope are
limitations to the use of this soil as sewage lagoons.
Permeability is a limitation to use as septic tank filter
fields. Slope is a limitation to use as building sites. This
soil has low strength; therefore, foundations and footings
for buildings should be designed to prevent structural
damage. If this soil is used as a site for local roads, a
more suitable base material is needed.

Capability subclass llle.

675C—Dickinson-Sharpsburg complex, 5 to 9 per-
cent slopes. This complex consists of moderately well
drained to somewhat excessively drained, moderately
sloping soils on convex slopes or rolling uplands. These
soils commonly are on the eastern or southern side of
valleys of the larger streams. Slopes are short. The
areas of this complex are irregular in shape. The Dickin-
son soil commonly is on the more convex slopes; the
areas are oval or elongated and are oriented in a north-
west-southeast direction. The Sharpsburg soil surrounds
the areas of the Dickinson soil. This complex is about 60
percent Dickinson soil and about 40 percent Sharpsburg
soil. These soils are so intermingled or the areas of each
are so small that it was not practical to separate them in
mapping at the scale used.

Typically, the surface layer of the Dickinson soil is very
dark grayish brown fine sandy loam about 8 inches thick.
The subsoil is about 29 inches thick. It is dark brown and
brown fine sandy loam in the upper part, brown and very
dark grayish brown fine sandy loam in the middle part,
and dark yellowish brown loamy fine sand in the lower
part. The substratum is yellowish brown fine sand and
extends to a depth of more than 60 inches.

Typically, the surface layer of the Sharpsburg soil is
black and very dark grayish brown silty clay loam about
16 inches thick. The subsoil is about 28 inches thick. It is
brown silty clay loam in the upper part and mottled
grayish brown, brown, yellowish brown, and dark yellow-
ish brown silty clay loam in the lower part. The substra-
tum is light brownish gray silty clay loam that has strong
brown mottles. The surface layer of this Sharpsburg soil
is more sandy than is typical for the series.

Included in mapping are small areas of severely
eroded Dickinson soils or areas where glacial till is ex-
posed. Also included are small areas of Nira and Lamoni
soils on the lower part of slopes.
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Permeability of the Dickinson soil is moderately rapid
to rapid. The available water capacity is low. Runoff is
medium. The content of available phosphorus and potas-
sium is very low. The surface layer is neutral, and the
subsoil is slightly acid to medium acid.

Permeability of the Sharpsburg soil is moderately slow.
The available water capacity is high. Runoff is medium.
The content of available phosphorous is low, and that of
available potassium is medium. If this soil has not been
limed, it generally is slightly acid or medium acid.

The average plow layer in this unit is about 3 percent
organic matter. On the average, organic matter in the
solum amounts to about 60 tons per acre.

These soils are used mainly for cultivated crops. They
are moderately suited to corn, soybeans, and oats. They
are well suited to alfalfa and hay and to use as pasture.
The hazard of erosion by water and wind is moderate to
severe. Contour farming and conservation tillage help to
reduce erosion. Returning crop residue or adding other
organic material to the soil helps to improve fertility,
reduce erosion, reduce crusting, and increase water infil-
tration.

Using these soils as pastureland or hayland also is
effective in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

These soils are suitable for building site development
and onsite waste disposal. Erosion is a moderate hazard,
and these soils need to be protected. Reducing the
length of time that the soil is left without an adequate
vegetative cover and reducing the steepness and length
of slopes can help to controi erosion. The Sharpsburg
soil has low strength; therefore, foundations and footings
for buildings constructed on the Sharpsburg soil should
be designed to prevent structural damage. If the Sharps-
burg soil is used as a site for local roads, a suitable base
material is needed. Permeability is a limitation to the use
of the Dickinson soil for sewage lagoons.

Capability subclass llle.

675D2—Dickinson-Sharpsburg complex, 9 to 14
percent slopes, moderately eroded. This complex
consists of moderately well drained to somewhat exces-
sively drained, moderately sloping soils on convex slopes
or on rolling uplands. These soils commonly are on the
eastern or southern side of valleys of the larger streams.
Slopes are short. The areas of this complex are irregular
in shape. The Dickinson soil commonly is on the more
convex slopes; the areas are oval or elongated in shape
and are oriented in a northwest-southeast direction. The
Sharpsburg soil surrounds the areas of the Dickinson
soil. This complex is about 55 percent Dickinson soil and
about 45 percent Sharpsburg soil. These soils are so
intermingled or the areas of each are so small that it was
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not practical to separate them in mapping at the scale
used.

Typically, the surface layer of the Dickinson soil is very
dark grayish brown fine sandy loam about 8 inches thick.
The subsoil is about 29 inches thick. It is dark brown and
brown fine sandy loam in the upper part, brown and very
dark grayish brown fine sandy loam in the next part, and
dark yellowish brown loamy fine sand in the lower part.
The substratum is yellowish brown fine sand and ex-
tends to a depth of more than 60 inches.

Typically, the surface layer of the Sharpsburg soil is
very dark grayish brown silty clay loam 8 inches thick.
The subsoil is about 24 inches thick. It is brown heavy
silty clay loam in the upper part and mottled grayish
brown, brown, yellowish brown, and dark yellowish brown
silty clay loam in the lower part. The substratum is light
brownish gray silty clay loam that has strong brown mot-
tles. This Sharpsburg soil is more sandy and has a lower
content of organic matter than is typical for the series.

Included in mapping are very small areas of severely
eroded Dickinson soils or areas where glacial till is ex-
posed. Also included are small areas of Nira and Lamoni
soils on the lower part of slopes.

Permeability of the Dickinson soil is moderately rapid
to rapid. The available water capacity is low. Runoff is
medium. The content of available phosphorus and potas-
sium is very low. The surface layer is neutral.

Permeability of the Sharpsburg soil is moderately slow.
The available water capacity is high. Runoff is medium.
The content of available phosphorus is low, and that of
available potassium is medium. The surface layer is
slightly acid to medium acid.

The average plow layer in this unit is about 2 percent
organic matter. On the average, organic matter in the
solum amounts to about 30 tons per acre.

These soils are poorly suited to corn, soybeans, and
oats. They are well suited to alfalfa and hay and to use
as pasture.

These soils are susceptible to water and wind erosion.
A high level of management is needed to maintain a
vegetative cover to protect these soils from water and
wind erosion. The Dickinson soil is droughty in periods of
low rainfall. Crops are stunted and irregular in size. Re-
turning crop residue or adding other organic material to
the soil helps to improve fertility, reduce soil erosion,
reduce crusting, and increase water infiltration. To main-
tain a high yield and to maintain or improve tilth, these
soils generally require more nitrogen than the less
eroded Dickinson and Sharpsburg soils.

Using these soils as pastureland or hayland also is
effective in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

These soils are suitable for building site development
and onsite waste disposal. Erosion is a hazard, and
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these soils need to be protected. Reducing the length of
time that the soil is left without an adequate vegetative
cover and reducing the steepness and length of slopes
can help to control erosion. The Sharpsburg soil has low
strength; therefore, foundations and footings for buildings
constructed on the Sharpsburg soil should be designed
to prevent structural damage. If the Sharpsburg soil is
used as a site for local roads, a suitable base material is
needed. Permeability is a limitation to the use of the
Dickinson soil for sewage lagoons.
Capability subclass IVe.

792D2—Armstrong loam, 9 to 14 percent slopes,
moderately eroded. This is a moderately well drained
or somewhat poorly drained, strongly sloping soil on up-
tands. Slopes are convex. The areas generally are irreg-
ularly shaped bands or strips that extend on the contour
around hill slopes and nose slopes and into coves at the
head of drainageways. They are just downslope from a
linear area of seepage. In places, this soil is on the top
of extended ridges.

Typically, the surface layer is very dark gray and dark
grayish brown loam 8 inches thick. In cultivated areas,
plowing has mixed some subsoil material and pebbles
with material from the surface and subsurface layers.
The subsoil is about 56 inches thick. In the upper part, it
is dark yellowish brown and brown clay that has grayish
brown and yellowish red mottles; in the next par, it is
light brownish gray clay that has strong brown mottles;
and in the lower part, it is mottled light gray, dark yellow-
ish brown, and strong brown clay loam. A stone line is
near the top of the subsoil. In some small areas, this
Armstrong soil has slopes of 5 to 9 percent. In small
areas on the steeper slopes, this soil is severely eroded,
and the reddish subsoil is exposed.

Included in mapping are small areas of Ladoga soils
that have slopes of 5 to 9 percent.

Permeability is slow, and the available water capacity
is high. Runoff is medium or rapid. The content of availa-
ble phosphorus and potassium is very low. If this soil has
not been iimed, the surface layer is acid. The plow layer
is about 2 percent organic matter. Organic matter con-
tent in the solum amounts to about 25 tons per acre.

This soil is used mainly for cultivated crops and as
pasture. It is poorly suited to corn, soybeans, and oats. It
is moderately suited to alfalfa. It is well suited to grass
for hay or pasture.

In general, this soil requires a higher level of manage-
ment than the less eroded Armstrong soil. It is seepy in
wet periods. The main hazard is erosion caused by
runoff. This soil is lower in fertility than the less eroded
Armstrong soil. It commonly is cloddy when tilled, and
thus seedbed preparation is more difficult. The surface
crusts after a heavy rain, thus hindering seedling emer-
gence. Returning crop residue and adding manure to the
soil are necessary to maintain soil tilth and productivity.
Contour farming and, in places, interceptor tile and ter-
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races are needed to reduce erosion and runoff. If this
soil is used as pasture, preventing overgrazing and de-
ferring grazing when the soil is very wet can reduce
surface compaction and runoff.

This soil is poorly suited to building site development
because the shrink-swell potential is high. It is poorly
suited to onsite waste disposal because of the slow
permeability and the slope.

Capability subclass IVe.

822C—Lamoni silty clay loam, 5 to 9 percent
slopes. This is a somewhat poorly drained, moderately
sloping soil near the upper end of drainageways on up-
lands. Slopes are convex. The areas generally are long,
narrow, and irregular and are just downslope from a
linear area of seepage.

Typically, the surface layer is black silty clay loam
about 10 inches thick. The firm subsoil is about 60
inches thick. It is mottled gray, grayish brown, and yel-
lowish brown clay in the upper part and mottled grayish
brown, yellowish brown, and gray clay loam in the lower
part. The substratum is yellowish brown clay loam that
has gray mottles and grains of sand and gravel. In culti-
vated areas, the plow layer is mixed black and very dark
grayish brown silty clay loam 8 inches thick.

Included in mapping are small areas of Clarinda and
Adair soils near the upper boundary of this unit and
small areas of Gara and Shelby soils near the lower
boundary.

Permeability is slow to very slow, and the available
water capacity is high. Runoff is medium or rapid. The
content of available phosphorus is low, and that of avail-
able potassium is low to medium. If this soil has not
been limed, the surface layer generally is acid. The sur-
face layer is about 3 percent organic matter. Organic
matter in the solum amounts to about 60 tons per acre.

This soil is used mainly as pasture and for hay. It also
is used for cultivated crops. This soil is moderately suited
to corn, soybeans, and small grains. It is well suited to
grasses and legumes for hay or pasture. It is poorly
suited to trees.

If this soil is used for cultivated crops, erosion is a
hazard. This soil is difficult to farm. The main limitation is
that this soil is very sticky and seepy in wet periods and
is very hard when dry. Contour farming and conservation
tillage can help to prevent excessive soil loss, and
grassed waterways can help to prevent gully erosion.
The use of interceptor tile and terraces is difficult on this
soil because of the clayey texture; however, these ero-
sion-control practices are effective in most places. Re-
turning crop residue or adding other organic material to
the soil helps to improve fertility, reduce soil erosion,
reduce crusting, and increase water infiltration.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
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ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

This soil is poorly suited to building site development
because the seasonal water table and the shrink-swell
potential are high. It is poorly suited to onsite waste
disposal because the seasonal water table is high and
the permeability is slow.

Capability subclass IVw.

822C2—Lamoni silty clay loam, 5 to 9 percent
slopes, moderately eroded. This is a somewhat poorly
drained, moderately sloping soil on convex side slopes
near the upper end of drainageways on uplands. The
areas generally are long, narrow, and irregular. They are
just downslope from a linear area of seepage.

Typically, the surface layer is 8 inches thick. It is mixed
very dark grayish brown and dark grayish brown silty clay
loam that has yellowish brown mottles. Plowing has
mixed material from the upper part of the subsoil into the
surface layer. This plow layer directly overlies the firm
subsoil. The subsoil is about 56 inches thick. It is mottled
gray, grayish brown, and yellowish brown clay in the
upper part and mottled grayish brown, yellowish brown,
and gray clay loam in the lower part. The substratum is
yellowish brown clay loam that has gray mottles.

included in mapping are small areas of Clarinda and
Clearfield soils near the upper boundary of this unit and
small areas of Adair soils near the lower boundary.

Permeability is slow to very slow, and the available
water capacity is high. Runoff is medium or rapid. The
content of available phosphorus is low, and that of avail-
able potassium is low to medium. If this soil has not
been limed, the surface layer generally is acid. The plow
layer is about 2 percent organic matter. Organic matter
in the solum amounts to about 35 tons per acre.

This soil is used mainly as pasture and for hay. It also
is used for cultivated crops. This soil is moderately suited
to corn, soybeans, and oats. It is well suited to alfalfa
and pasture. It is poorly suited to trees.

This soil is difficult to farm. It is susceptible to erosion
and commonly is wet in spring. This soil is very sticky
and seepy in wet periods and is very hard when dry. In
areas where the surface layer is eroded, these limitations
are more severe. If this soil is used for cuitivated crops,
erosion can cause further damage. Contour farming and
conservation tillage can help to prevent excessive soil
loss, and grassed waterways can help to prevent gully
erosion. The use of interceptor tile and terraces is diffi-
cult on this soil because of the clayey texture; however,
these erosion-control practices are effective in most
places. Returning crop residue or adding other organic
material to the soil helps to improve fertility, reduce soil
erosion, reduce crusting, and increase water infiltration.
This soil generally requires more nitrogen than the less
eroded Lamoni soils to maintain a high yield and to
maintain or improve tilth.
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Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production.

This soil is poorly suited to building site development
because the seasonal water table and the shrink-swell
potential are high. It is poorly suited to onsite waste
disposal because the seasonal water table is high and
the permeability is slow.

Capability subclass IVw.

822D—Lamoni silty clay loam, 9 to 14 percent
slopes. This is a somewhat poorly drained, moderately
sloping soil near the upper end of drainageways on up-
lands. Slopes are convex. The areas generally are long,
narrow, and irregular and are just downslope from a
linear area of seepage.

Typically, the surface layer is black silty clay loam
about 10 inches thick. The firm subsoil is about 46
inches thick. It is mottled gray, grayish brown, and yel-
lowish brown clay in the upper part and mottled grayish
brown, yellowish brown, and gray clay loam in the lower
part. The substratum is yellowish brown clay loam that
has gray mottles and grains of sand and gravel. In culti-
vated areas, the plow layer is mixed black and very dark
grayish brown silty clay loam 8 inches thick.

Included in mapping are small areas of Clarinda and
Adair soils near the upper boundary of this unit and
small areas of Gara and Shelby soils near the lower
boundary.

Permeability is slow to very slow, and the available
water capacity is high. Runoff is medium or rapid. The
content of available phosphorus is low, and that of avail-
able potassium is low to medium. If this soil has not
been limed, the surface layer generally is acid. The sur-
face layer is about 3 percent organic matter. Organic
matter in the solum amounts to about 55 tons per acre.

This soil is used mainly as pasture and for hay. It also
is used for cultivated crops. This soil is moderately suited
to corn, soybeans, and oats. It is well suited to alfalfa,
grass, and hay and to use as pasture. It is poorly suited
to trees.

This soil is susceptible to erosion and commonly is
wet in spring. It is difficult to farm because it is sticky
when wet and hard when dry. Contour farming and con-
servation tillage can help to prevent excessive soil loss,
and grassed waterways can help to prevent gully ero-
sion. The use of interceptor tile and terraces is difficult
on this soil because of the clayey texture; however,
these erosion-control practices are effective in most
places. Returning crop residue or adding other organic
material to the soil helps to improve fertility, reduce soil
erosion, reduce crusting, and increase water infiltration.
This soil generally requires more nitrogen than the less
eroded Lamoni soils to maintain a high yield and to
maintain or improve tilth.
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Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

This soil is poorly suited to building site development
because the seasonal water table and the shrink-swell
potential are high. It is poorly suited to onsite waste
disposal because the seasonal water table is high and
the permeability is slow.

Capability subclass IVe.

822D2—Lamoni silty clay loam, 9 to 14 percent
slopes, moderately eroded. This is a somewhat poorly
drained, strongly sloping soil on convex side slopes near
the upper end of drainageways on uplands. The areas
generally are long, narrow, and irregular and extend on
the contour along side slopes. This soil is downslope
from a linear area of seepage.

Typically, the surface layer is 8 inches thick. It is mixed
dark grayish brown and very dark grayish brown silty clay
loam that has yellowish brown mottles. Plowing has
mixed material from the upper part of the subsoil into the
surface layer. This plow layer overlies the firm subsoil.
The subsoil is about 44 inches thick. It is mottled gray,
grayish brown, and yellowish brown clay in the upper
part and mottled grayish brown, yellowish brown, and
gray clay loam in the lower part. The substratum is yel-
lowish brown clay loam that has gray mottles and grains
of sand and gravel. In small areas where slopes are
steepest, this Lamoni soil is severely eroded.

Included in mapping are small areas of Clarinda and
Adair soils near the upper boundary of this unit and
small areas of Shelby and Gara soils near the lower
boundary.

Permeability is slow to very slow, and the available
water capacity is high. Runoff is medium or rapid. The
content of available phosphorus is low, and that of avail-
able potassium is low to medium. If this soil has not
been limed, the surface layer generally is acid. The plow
layer is about 2 percent organic matter. Organic matter
in the solum amounts to about 30 tons per acre.

This soil is used mainly as pasture and for hay. It also
is used for cultivated crops. This soil is poorly suited to
corn, soybeans, and oats. It is well suited to alfalfa and
grass for hay and to use as pasture. It is poorly suited to
trees.

This soil is more susceptible to erosion, is more sticky
when wet, is harder when dry, and has poorer tilth than
the less eroded Lamoni soils. Preparing a good seedbed
also is more difficult. This soil is very sticky and seepy in
wet periods, and it is very hard when dry. If the surface
layer is eroded, these limitations are more severe. The
main hazard is erosion. Contour farming and conserva-
tion tillage can help to prevent excessive soil loss, and
grassed waterways can help to prevent gully erosion.
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Erosion control practices, including the use of interceptor
tile and terraces, are difficult because this Lamoni soil is
clayey, but they are effective in most places. Returning
crop residue or adding other organic material to this soil
helps to improve fertility, reduce soil erosion, reduce
crusting, and increase water infiltration. This soil general-
ly requires more nitrogen than the less eroded Lamoni
soils to maintain high yields and to maintain or improve
tilth.

Using this soil as pastureland or hayland also is effec-
tive in controlling erosion. However, overgrazing can
cause surface compaction, increase runoff, result in poor
tilth, and reduce production. Proper stocking rates, pas-
ture rotation, and timely deferment of grazing help to
keep pasture and soil in good condition.

This soil is poorly suited to building site development
because the seasonal water table and the shrink-swell
potential are high. It is poorly suited to onsite waste
disposal because the seasonal water table is high and
the permeability is slow.

Capability subclass IVe.

822D3—Lamoni clay, 9 to 14 percent slopes, se-
verely eroded. This is a somewhat poorly drained,
strongly sloping soil on convex side slopes on uplands.
The areas are long and narrow.

Typically, the surface layer is 8 inches thick. It is mixed
dark grayish brown and grayish brown clay that has
yellowish brown mottles. The subsoil is about 40 inches
thick. It is mottled gray, grayish brown, and gray clay in
the upper part and mottled grayish brown, yellowish
brown, and gray clay loam in the lower part. The substra-
tum is yellowish brown clay loam that has gray mottles
and grains of sand and gravel.

Included in mapping are moderately eroded Adair soils
in the less sloping areas.

Permeability is slow to very slow, and the available
water capacity is high. Runoff is rapid. The content of
available phosphorus is low, and that of available potas-
sium is low to medium. If this soil has not been limed,
the surface layer generally is acid. The plow layer is
about 1 percent organic matter. Organic matter in the
solum amounts to about 15 tons per acre.

This soil is used mainly as pasture and for hay. It also
is used for cultivated crops. This soil is poorly suited to
corn, soybeans, and oats. It is moderately suited to al-
falfa and poorly suited to trees. It is best suited to grass.

This soil is susceptible to erosion. It is difficult to farm
because it is very sticky and seepy in wet periods and is
very hard when dry. These limitations are severest where
the surface layer is severely eroded. This soil is lower in
fertility than the uneroded or moderately eroded Lamoni
soils. The surface layer has poor tilth and is cloddy.
Preparing a seedbed is very difficult. The main hazard is
erosion. Contour farming and conservation tillage can
help to prevent excessive soil loss, and grassed water-
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ways can help to prevent gully erosion. In places, inter-
ceptor tile and terraces are needed to control erosion.

This soil is poorly suited to building site .development
and onsite waste disposal. Seepage and slope are limita-
tions to the use of this soil for sewage lagoons. Perme-
ability is a limitation to use as septic tank filter fields. The
seasonal high water table and the high shrink-swell po-
tential are limitations to use as sites for buildings and
local roads.

Capability subclass Vle.

870B—Sharpsburg silty clay loam, benches, 2 to 5
percent slopes. This is a moderately well drained,
gently sloping soil. This soil is on loess-covered benches
along the edge of valleys of the larger streams. Slopes
are smooth and convex.

Typically, the surface layer is 21 inches thick. It is
black silty clay loam in the upper part and black and very
dark grayish brown silty clay loam in the lower part. The
subsoil is about 29 inches thick. It is brown silty clay
loam in the upper part and mottled grayish brown,
brown, yellowish brown, and dark yellowish brown silty
clay loam in the lower part. The substratum is light
brownish gray silty clay loam that has strong brown mot-
tles. This soil is similar to the one described as typical of
the Sharpsburg series except that it is underlain by
sandy aliuvium at a depth of 7 to 10 feet. In some areas
on the benches along the Nodaway and Middle Rivers,
this soil has slopes of 0 to 2 percent.

Included in mapping are small areas of Ladoga soils.
These soils have a silt loam surface layer and are steep-
er than this Sharpsburg soil.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus is low, and that of available potas-
sium is medium. If this soil has not been limed, it gener-
ally is slightly acid or medium acid. Organic matter in the
solum amounts to about 85 tons per acre. The plow
layer is about 4 percent organic matter.

This soil is used mainly for cultivated crops. It is well
suited to corn, soybeans, oats, grass and alfalfa hay, and
trees and to use as pasture. This soil is not subject to
stream overflow, but in some areas it receives runoff
from soils upslope. It is susceptible to erosion. Conserva-
tion tillage, contour farming, and terraces on long slopes
can help to reduce erosion. If this soil is used as pas-
ture, preventing overgrazing and deferring grazing when
this soil is very wet can reduce surface compaction and
runoff.

This soil is suitable for building site development and
onsite waste disposal. It has low strength; therefore,
building foundations and footings need to be designed to
prevent structural damage. If this soil is used as a site
for local roads, a suitable base material is needed. Per-
meability is a limitation to the use of this soil as septic
tank filter fields.

Capability subclass lle.
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876B—Ladoga silt loam, benches, 2 to 5 percent
slopes. This is a moderately well drained, gently sloping
soil on loess-covered benches on bottom lands in the
wider valleys. It is underlain by sandy alluvium at a depth
between 7 and 10 feet.

Typically, the surface layer is very dark gray silt loam
about 7 inches thick. The subsurface layer is dark gray-
ish brown silt loam about 3 inches thick. The subsoil is
about 44 inches thick. In the upper part, it is brown silty
clay loam that has a few yellowish brown mottles, and in
the lower part, it is mottled grayish brown and dark
yellowish brown silty clay loam. The substratum is light
brownish gray silty clay loam that has yellowish brown
mottles. In cultivated areas, the plow layer, which is a
mixture of material from the surface and subsurface
layers, is very dark grayish brown silt loam.

Included in mapping are small areas of Sharpsburg
soils in the less sloping areas. Also included are small
areas of gently sloping, bench-phase Clinton soils and a
few small areas of sandy Dickinson soils in areas where
slopes are more convex.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus is medium, and that of available
potassium is very low. If this soil has not been limed, the
surface layer generally is medium acid. The plow layer is
about 3 percent organic matter. Organic matter in the
solum amounts to about 50 tons per acre.

This soil is used mainly for cultivated crops. It is well
suited to corn, soybeans, oats, hay, and trees and to use
as pasture. This soil is susceptible to erosion. Contour
farming and conservation tillage help to reduce erosion.
If this soil is used as pasture, preventing overgrazing can
reduce runoff and erosion.

This soil is suitable for building site development and
onsite waste disposal. Erosion is a slight hazard, and the
soil needs to be protected. Reducing the length of time
that the soil is left without an adequate vegetative cover
and reducing the steepness and length of slopes can
help to control erosion. This soil has low strength; there-
fore, foundations and footings for buildings should be
designed to prevent structural damage. If this soil is used
as a site for local roads, a suitable base material is
needed.

Capability subclass lle.

876C—Ladoga silt loam, benches, 5 to 9 percent
slopes. This is a moderately well drained, moderately
sloping soil. This soil is on convex slopes on benches
and on short side slopes of loess-covered benches on
bottom lands in the wider valleys. It is underlain by sandy
alluvium at a depth between 7 and 10 feet.

Typically, the surface layer is very dark gray silt loam
about 7 inches thick. The subsurface layer is dark gray-
ish brown silt loam about 3 inches thick. The subsoil is
about 40 inches thick. In the upper part, it is brown silty
clay loam that has a few yellowish brown motties, and in
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the lower part it is mottled grayish brown and dark yel-
lowish brown silty clay loam. The substratum is light
brownish gray silty clay loam that has yellowish brown
mottles. In cultivated areas, the plow layer, which is a
mixture of material from the surface and subsurface
layers, is dark grayish brown silt loam. In places, this soil
is severely eroded, and in some extensive areas, it is
moderately eroded.

Included in mapping are small areas of bench-phase
Clinton soils in areas where slopes are steep and
convex.

Permeability is moderately slow, and the available
water capacity is high. Runoff is medium. The content of
available phosphorus is medium, and that of available
potassium is very low. If this soil has not been limed, the
surface layer generally is medium acid. The plow layer is
about 3 percent organic matter. Organic matter in the
solum amounts to about 45 tons per acre.

This soil is used mainly for cultivated crops. It is well
suited to corn, soybeans, oats, hay, and trees and to use
as pasture. This soil is susceptible to erosion. Contour
farming, conservation tillage, and terraces on long slopes
help to reduce erosion. If this soil is used as pasture,
preventing overgrazing can reduce runoff.

This soil is suitable for building site development and
onsite waste disposal. It has low strength; therefore,
foundations and footings for buildings should be de-
signed to prevent structural damage. If this soil is used
as a site for local roads, a more suitable base material is
needed. Slope is a limitation to sewage lagoons. Perme-
ability is a limitation to use as septic tank filter fields.

Capability subclass llle.

993D2—Gara-Armstrong loams, 9 to 14 percent
slopes, moderately eroded. This map unit consists of
moderately well drained to well drained or somewhat
poorly drained, strongly sloping soils on hillsides on up-
lands. Slopes are long and convex. The areas are long,
narrow, and irregular and extend horizontally along hill-
sides. The Gara soil is on the lower part of slopes and
makes up about 65 percent of the map unit. The Arm-
strong soil is on the upper part of slopes and makes up
about 25 percent of the unit. These soils are so intermin-
gled or the areas of each are so small that it was not
practical to separate them in mapping at the scale used.

Typically, the surface layer of the Gara soil is dark
grayish brown and brown loam 8 inches thick. In cultivat-
ed areas, plowing has mixed some subsoil material with
material from the eroded surface and subsurface layers.
Consequently, the plow layer directly overlies the subsoil.
The subsoil is about 36 inches thick. In the upper part, it
is dark yellowish brown clay loam that has strong brown
and yellowish brown mottles, and in the lower part it is
mainly mottled strong brown and grayish brown clay
loam. The substratum is calcareous, mottled light gray,
dark yellowish brown, and brown clay loam.
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Typically, the surface layer of the Armstrong soil is
very dark gray and dark grayish brown loam about 8
inches thick. The subsoil is about 56 inches thick. In the
upper part, it is dark yellowish brown and brown clay that
has grayish brown and yellowish red mottles; in the
middle part, it is light brownish gray clay that has strong
brown mottles; and in the lower part, it is mottled light
gray, dark yellowish brown, and strong brown clay loam.

Included in mapping and making up about 10 percent
of the unit are small areas of Ladoga, Clarinda, and
Lamoni soils along the upper boundary of the unit. Also
included on the steeper slopes are small areas of se-
verely eroded soils that have a clay loam surface layer.

Permeability of these soils is moderately slow to slow,
and the available water capacity is high. Runoff is
medium or rapid. The content of available phosphorus is
very low or low, and that of available potassium is very
low. If these soils have not been limed, the surface layer
generally is acid. The plow layer is about 2 percent
organic matter. Organic matter in the solum amounts to
about 25 tons per acre.

These soils are used mainly for cultivated crops and
hay and as pasture. They are poorly suited to corn,
soybeans, and oats. They are well suited to grass and
alfalfa for hay or pasture and to trees. Most areas have
been cleared, and the soils are used as pasture.

In general, these soils require a higher level of man-
agement than the uneroded Gara and Armstrong soils to
prevent excessive soil loss. They are lower in fertility
than the uneroded soils. They commonly are cloddy
when tilled, and thus seedbed preparation is more diffi-
cult. Returning crop residue and adding manure to the
soil are necessary to improve or maintain soil tilth and
productivity. Contour farming, terraces, and interceptor
tile help to reduce erosion and runoff.

In managing pastureland, more fertilizer and more in-
tensive erosion control are required for these soils than
for the uneroded Gara and Armstrong soils. Preventing
overgrazing and deferring grazing when these soils are
very wet reduce surface compaction and runoff.

These soils are moderately suited to building site de-
velopment and onsite waste disposal. Seepage and
slope are limitations to the use of these soils as sites for
buildings, roads, and sewage lagoons. Permeability is a
limitation to use as septic tank filter fields.

Capability subclass IVe.

993E2—Gara-Armstrong loams, 14 to 18 percent
slopes, moderately eroded. This map unit consists of
moderately well drained to well drained or somewhat
poorly drained, moderately steep soils on hillsides on
uplands. Slopes are long and convex. The areas are
long, narrow, and irregular and extend horizontally along
hillsides. The Gara soil is on the lower part of slopes and
makes up about 65 percent of the map unit. The Arm-
strong soil is on the upper part of slopes and makes up
about 25 percent of the unit.
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Typically, the surface layer of the Gara soil is dark
grayish brown and brown loam about 8 inches thick. In
cultivated areas, plowing has mixed some subsoil materi-
al with material from the eroded surface and subsurface
layers. This plow layer directly overlies the clay loam
subsoil. The subsoil is about 34 inches thick. In the
upper part, it is dark yellowish brown clay loam that has
strong brown and yeliowish brown mottles, and in the
lower part, it is mainly mottled, strong brown and grayish
brown clay loam. The substratum is calcareous, mottled
light gray, dark yellowish brown, and brown clay loam. A
soil that is similar to this Gara soil but is calcareous
beginning at a depth of less than 30 inches is included in
areas of the Gara soil.

Typically, the surface layer of the Armstrong soil is
very dark gray and dark grayish brown loam about 8
inches thick. The subsoil is about 56 inches thick. In the
upper part, it is dark yellowish brown and brown clay that
has grayish brown and yellowish red mottles; in the
middle part, it is light brownish gray clay that has strong
brown mottles; and in the lower part, it is mottled light
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gray, dark yellowish brown, and strong brown clay loam.

Included in mapping and making up about 10 percent
of the unit are small areas of Ladoga soils in the less
sloping areas, Lamoni soils at the head of drainageways,
and Caleb soils on the lower part of slopes.

Permeability of the Gara soil is moderately slow, and
that of the Armstrong soil is slow. The available water
capacity is high. Runoff is rapid. The content of available
phosphorus and potassium is very low. If these soils
have not been limed, the surface layer generally is acid.
The plow layer is about 2 percent organic matter. Organ-
ic matter in the solum amounts to about 20 tons per
acre.

These soils are used mainly for hay and as pasture.
They are poorly suited to corn, soybeans, and oats. They
are suited to alfalfa or grass for hay or pasture. These
soils are suited to trees (fig. 17); however, the timber has
been cleared in most areas, and these soils are used as
pasture. Preventing overgrazing and deferring grazing
when these soils are very wet can reduce surface com-
paction, runoff, and erosion. If these soils are used for

Figure 17.—An area of Gara-Armstrong loams, 14 to 18 percent slopes, moderately eroded, near the Middle River Valley. These soils are
suitable for trees.
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cultivated crops, the use of terraces, contour farming,
and conservation tillage can help to reduce erosion and

runoff. o _
These soils are moderately suited to building site de-

velopment and onsite waste disposal. Seepage and
slope are limitations to the use of these soils as sites for
buildings, roads, and sewage lagoons. Permeability is a
limitation to use as septic tank filter fields.

Capability subclass Vle.

993F2—Gara-Armstrong loams, 18 to 25 percent
slopes, moderately eroded. This complex consists of
moderately well drained to well drained or somewhat
poorly drained, steep soils on hillsides on uplands.
Slopes are long and convex. The areas are long, narrow,
and irregular and extend horizontally along hillsides. The
Gara soil makes up about 65 percent of the map unit.
The Armstrong soil makes up about 25 percent.

Typically, the surface layer of the Gara soil is dark
gray loam about 5 inches thick. The subsurface layer is
dark grayish brown loam about 2 inches thick. In cultivat-
ed areas, the surface layer is brown loam about 8 inches
thick. Cuitivation has mixed material from the subsoil
with material from the eroded surface and subsurface
layers. This plow layer directly overlies the subsoil. The
subsoil is about 30 inches thick. In the upper part, it is
dark yellowish brown clay loam that has strong brown
and yellowish brown mottles, and in the lower part it is
mainly mottled, strong brown and grayish brown clay
loam. The substratum is calcareous, mottled light gray,
dark yellowish brown, and brown clay loam. A soil that is
similar to this Gara soil but is calcareous beginning at a
depth of less than 30 inches is included in areas of the
Gara soil.

Typically, the surface layer of the Armstrong soil is
very dark gray loam about 5 inches thick. The subsur-
face layer is dark grayish brown loam about 2 inches
thick. The subsoil is about 50 inches thick. In the upper
part, it is dark yellowish brown and brown clay that has
grayish brown and yellowish red mottles; in the middle
part, it is light brownish gray clay that has strong brown
mottles; and in the lower part, it is mottled light gray,
dark yellowish brown, and strong brown clay loam.

Included in mapping and making up about 10 percent
of the unit are Lamoni soils on shoulder slopes and
Caleb soils on the lower part of slopes.

Permeability of the Gara soil is moderately slow, and
that of the Armstrong soil is siow. The available water
capacity is high. Runoff is rapid. The content of available
phosphorus is very low or low, and that of available
potassium is very low. If these soils have not been limed,
the surface layer generally is acid. The plow layer is
about 1 percent organic matter. Organic matter in the
solum amounts to about 15 tons per acre.

This map unit is not suited to use as cropland. It is
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well suited to use as pasture, woodland, or wildlife habi-
tat. In most areas these soils are used as pastureland or
hayland. Gully erosion is a severe hazard. Good pasture
management is required to maintain an adequate vegeta-
tive cover to protect these soils against gully erosion
caused by runoff. Preventing overgrazing and deferring
grazing when these soils are very wet can reduce sur-
face compaction, runoff, and erosion.

These soils are moderately suited to building site de-
velopment and onsite waste disposal. Seepage and
slope are limitations to the use of these soils as sites for
buildings, roads, and sewage lagoons. Permeability is a
limitation to use as septic tank filter fieids.

Capability subclass Vlle.

5030—Pits-Dumps complex. This map unit consists
of areas where the soil has been so altered that the
profile has been destroyed or is unrecognizable. The soil
has been altered by cut and fill operations; it has been
compacted by unusually heavy traffic; or gravel or lime-
stone rock fragments have been imbedded in the soil to
a depth of several inches.

This map unit is adjacent to quarries, roads, or other
areas that generally are not used for agricultural pur-
poses.

Capability subclass Vis.

Use and management of the soils

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

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

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

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

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil.
Other information indicates the presence of bedrock,
wetness, or very firm soil horizons that cause difficulty in
excavation.

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

Crops and pasture

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

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of sail,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each soil.

About 72 percent of Adair County is used as cropland,
and about 10 percent is used as pasture (8). Some
pastures are partly wooded. The main crops are corn,
soybeans, oats, legumes, and legume-grass hay. Minor
crops include sudangrass grown for pasture and sor-
ghum grown for silage.

The main pasture grass is bluegrass. In some places,
the stand has been altered and plants such as birdsfoot
trefoil have been introduced. Grass-legume mixtures
such as alfalfa-bromegrass also are in pastureland.

Drainage tile is used to reduce wetness on bottom
land soils such as Colo and Zook soils and on upland
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soils such as Macksburg and Winterset soils. Interceptor
tile is used to reduce wetness on upland soils such as
Adair, Clarinda, Clearfield, and Lamoni soils.

Grade stabilization structures, farm ponds, and
grassed waterways are used to control gully erosion in
water courses. In places, levees are used to protect
bottom lands from fiooding.

The drainage class of a soil generally is indicated by
the color and mottling of the subsoil. For example, Win-
terset soils have a dominantly gray subsoil, which indi-
cates poor drainage; and Clinton soils have a brownish
subsoil, which indicates that they are moderately well
drained.

Permeability of a soil also affects management and
the suitability of a soil for certain crops. Fine-textured,
compact soils such as Zook and Clarinda soils generally
have slow or very slow permeability and absorb moisture
slowly. Water ponds on the surface, or it runs off rapidly,
depending on the slope. Runoff causes erosion, and the
erosion is more severe if the soil is cultivated. If artificial
drainage is needed, the permeability of the soil should
be determined before a drainage system is selected.

Soil texture is also considered in determining the kind
of drainage system to be used and the choice of crops
to be grown. Fine-textured soils such as Clarinda soils
do not absorb moisture rapidly and are difficult to work.
Coarse soils such as Dickinson soils do not hold much
water available to plants. Soils such as Sharpsburg,
Judson, and Olmitz soils have very favorable soil texture.

Soil erosion is influencd by the steepness of slopes
and by the amount of vegetation on the surface. The
rate of runoff and the hazard of erosion increase as the
degree of slope increases. Soils that have slopes of
more than 2 percent are subject to erosion if cultivated.
Erosion is a greater hazard on soils that are not protect-
ed by an adequate plant cover. Steep slopes restrict the
use of farm machinery. Steep soils generally support
thinner stands of row crops than more nearly level soils.

Grassed backslope terraces and gradient terraces are
used to control erosion on Ladoga, Sharpsburg, Shelby,
and other similar soils that are subject to sheet and gully
erosion. A diversion terrace is used on these soils, on
the lower part of slopes, to protect bottom land soils
from upland runoff and from erosion or sedimentation.

Crops on most of the soils in Adair County respond to
fertilizer. The need for fertilizer is determined by the kind
of soil, by past and present management practices, and
by the needs of the crop to be grown. Unless the soils in
the survey area have been limed within the past 5 years,
lime generally needs to be added. A few soils, including
Zook soils, generally do not require lime. Soil tests can
help to determine the amount of lime and the kind and
amount of fertilizer to apply.
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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. Ab-
sence of an estimated yield indicates that the soil is not
suited to the crop or the crop is not commonly grown on
the soil.

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

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate
and the soil. A few farmers may be obtaining average
yields higher than those shown in table 5.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tillage and seedbed preparation and tiling when soil
moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorable soil reaction and optimum
levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green-manure crops; harvesting
crops with the smallest possible loss; and timeliness of
all fieldwork.

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

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not inciuded
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Capability classes and subclasses

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

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

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIIl. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their use.

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

Class Il 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 V) 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 landforms have limitations 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-
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 too cold
or too 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, though they
have other limitations that restrict their use to pasture,
woodland, wildlife habitat, or recreation.

The capability class or subclass is identified in the
description of each map unit in the section “Soil maps
for detailed planning.”
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Woodland management and productivity

Table 6 contains information useful to woodland
owners or forest managers in planning the use of soils
for wood crops. Only those soils suitable for wood crops
are listed, and the ordination (woodland suitability)
symbol for each soil is given. All soils bearing the same
ordination symbol require the same general kinds of
woodland management and have about the same poten-
tial 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; £, high con-
tent of coarse fragments in the soil profile; and s, steep
slopes. The letter o indicates insignificant limitations or
restrictions. If a soil has more than one limitation, priority
in placing the soil into a limitation class is in the follow-
ing order: x, w, t, d, ¢, s, f,and r.

In table 6 the soils are also rated for a number of
factors to be considered in management. Slight, moder-
ate, and severe are used to indicate the degree of major
soil limitations.

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 some measures
are needed to control erosion during logging and road
construction, and severe if intensive management or
special equipment and methods are needed to prevent
excessive 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 s/ight 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 equipment; severe indicates a seasonal limita-
tion, a need for special equipment or management, or a
hazard in the use of equipment.

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings. Seed-
lings from good planting stock that are properly planted
during a period of sufficient rainfall are rated. A rating of
slight indicates that the expected mortality of the planted
seedlings 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 or grow
it openings are made in the tree canopy. The invading
plants compete with native plants or planted seedlings
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by impeding or preventing their growth. A rating of sfight
indicates little or no competition from other plants; mod-
erate indicates that plant competition is expected to
hinder the development of a fully stocked stand of desir-
able trees; severe means that plant competition is ex-
pected to prevent the establishment of a desirable stand
unless the site is intensively prepared, weeded, or other-
wise managed for the control of 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. In lowa the site index is based on upland oaks
at 50 years of age. The site index applies to fully
stocked, even-aged, unmanaged stands. Important trees
are those that woodland managers generally favor in
intermediate or improvement cuttings. They are selected
on the basis of growth rate, quality, value, and market-
ability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Windbreaks and environmental plantings

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

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

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

Table 7 shows the height that focally grown trees and
shrubs are expected to reach on various kinds of soil in
20 years. The estimates in table 7, based on measure-
ments and observation of established plantings that have
been given adequate care, can be used as a guide in
planning windbreaks and screens. Additional information
about planning windbreaks and screens and the planting
and care of trees can be obtained from local offices of
the Soil Conservation Service or the Cooperative Exten-
sion Service or from nurserymen.
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Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranch-
ers.

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

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. If pertinent, data about kinds of clay minerals,
mineralogy of the sand and silt fractions, and the kind of
adsorbed cations were also considered.

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

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational areas; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
structures on the same or a similar soil in other locations
can be predicted; and (9) predict the trafficability of soils
for cross-country movement of vehicles and construction
equipment.
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Data presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations to the use
of these data, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 or 6 feet. Also, because of the scale
of the detailed map in this soil survey, small areas of
soils that differ from the dominant soil are included in
mapping. Thus, these data do not eliminate the need for
onsite investigations, lesting, and analysis by personnel
having expertise in the specific use contemplated.

The information is presented mainly in tables. Table 8
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 9, for sani-
tary facilities; and table 11, for water management. Table
10 shows the suitability of each kind of soil as a source
of construction materials.

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

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

Building site development

The degree and kind of soil limitation that affects shal-
low excavations, dwellings with and without a basement,
small commercial buildings, and local roads and streets
are indicated in table 8. A slight limitation indicates that
soil properties generally are favorable for the specified
use and that limitations are minor and easily overcome.
A moderate limitation indicates that soil properties and
site features are unfavorable for the specified use, but
the limitations can be overcome or minimized by special
planning and design. A severe limitation indicates that
one or more soil properties or site features are so unfa-
vorable or difficult to overcome that a major increase in
construction effort, special design, or intensive mainte-
nance is required. For some soils that are rated severe,
costly measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock, or
large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 6 feet
unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
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extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred to
in table 8 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
swell potential of the soil. Soil texture, plasticity and in-
place density, soil wetness, and depth to a seasonal
high water table were also considered. Soil wetness and
depth to a seasonal high water table indicate potential
difficulty in providing adequate drainage for basements,
lawns, and gardens. Depth to bedrock, slope, and large
stones in or on the soil are also important considerations
in the choice of sites for these structures and were
considered in determining the ratings. Susceptibility to
flooding is a serious hazard.

Local roads and streets referred to in table 8 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete,
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones affect stability and ease of exca-
vation.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 9 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

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

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

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

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.

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

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold 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.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard if the seasonal
high water table is above the level of the lagoon floor. If
the water table is seasonally high, seepage of ground
water into the lagoon can seriously reduce the lagoon’s
capacity for liquid waste. Slope, depth to bedrock, and
susceptibility to flooding also affect the suitability of sites
for sewage lagoons or the cost of construction. Shear
strength and permeability of compacted soil material
affect the performance of embankments.

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

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

Unless otherwise stated, the limitations in table 9
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

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

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

If it is necessary to bring in soil material for daily or
final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the site should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 10 by
ratings of good, fair, or poor. The texture, thickness, and
organic-matter content of each soil horizon are important
factors in rating soils for use as construction material.
Each soil is evaluated to the depth observed, generally
about 6 feet.

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

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 14 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

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

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 10 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 14.

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

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from
these horizons should be carefully preserved for later
use.
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Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can
restrict plant growth. They are naturally fertile or respond
well to fertilizer. They are not so wet that excavation is
difficult during most of the year.

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

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

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 11 the soil and site features that affect
use are indicated for each kind of soil. This information
is significant in planning, installing, and maintaining
water-contro! structures.

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

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

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

Irrigation is affected by such features as slope, sus-
ceptibility to flooding, hazards of water erosion and soil
blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, permeabil-
ity of the soil below the surface layer, available water
capacity, need for drainage, and depth to the water
table.
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Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
soil blowing, soil slipping, and piping.

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

Recreation

The soils of the survey area are rated in table 12
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Slight means that the soil
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties 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 12 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 9, and interpretations for dwellings without
basements and for local roads and streets, given in table
8.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild 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 re-
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mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and parking
areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They have moderate slopes and
have few or no stones or boulders on the surface.

Wildlife habitat

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 13, the soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
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habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
habitat are very severe and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals
used by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also consider-
ations. Examples of grain and seed crops are corn,
wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, flood hazard, and slope.
Soil temperature and soil moisture are also consider-
ations. 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, that provide
food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.
Examples of wild herbaceous plants are bluestem, gold-
enrod, beggarweed, wheatgrass, and grama.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of hardwood
plants are oak, poplar, cherry, apple, hawthorn, dog-
wood, hickory, and elderberry. Examples of fruit-produc-
ing shrubs that are commercially available and suitable
for planting on soils rated good are Russian-olive,
autumn-olive, and crabapple.

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat. or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capac-
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ity, 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, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are
smartweed, wild millet, wildrice, saltgrass, and cordgrass
and rushes, sedges, and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability
of a dependable water supply is important if water areas
are to be developed. Examples of shallow water areas
are marshes, waterfowl feeding areas, and ponds.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, forbs,
shrubs, and vines. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas
include bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail rabbit, and red fox.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted
to these areas include wild turkey, woodcock, thrushes,
woodpeckers, squirrels, gray fox, raccoon, and deer.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, mink, and beaver.

Soil properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made during
the course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil scien-
tists can identify several important soil properties. They
note the seasonal soil moisture condition or the pres-
ence of free water and its depth. For each horizon in the
profile, they note the thickness and color of the soil
material, the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
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under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. Laboratory analyses are not conducted for
all soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby
survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engi-
neering properties, the engineering classifications, and
the physical and chemical properties of each major hori-
zon of each soil in the survey area. They also present
data about pertinent soil and water features.

Engineering properties

Table 14 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 14 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each hori-
zon is indicated. More information about the range in
depth and about other properties in each horizon is
given for each soil series in the section “Soil series and
morphology.”

Texture is described in table 14 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters ir
diameter. “Loam,” for example, is soil material that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (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, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
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classes have a dual classification symbol, for example,
CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. Soils in group A-1 are
coarse grained and low in content of fines. At the other
extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection. The estimated classification, without
group index numbers, is given in table 14. Also in table
14 the percentage, by weight, of rock fragments more
than 3 inches in diameter is estimated for each major
horizon. These estimates are determined mainly by ob-
serving volume percentage in the field and then convert-
ing that, by formula, to weight percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
indexes are used in the Unified and AASHTO soil classi-
fication systems. They are also used as indicators in
making general predictions of soil behavior. Range in
liguid limit and in plasticity index is estimated on the
basis of test data from the survey area or from nearby
areas and on observations of the many soil borings
made during the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterberg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 15 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
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potential of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems. In table 15 it is expressed as inches of
water per inch of soil.

Soil reaction is expressed as a range in pH values.
The range in pH of each major horizon is based on many
field checks. For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important in
selecting the crops, ornamental plants, or other plants to
be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of soils.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
soil erosion, whether from rainfall or soil blowing, that
can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according
to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are extremely erodible, so vegetation
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is difficult to establish. They are generally not suitable for
crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops
can be grown if intensive measures to control soil biow-
ing are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible, but crops can be grown if intensive measures
to control soil blowing 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, but crops can be
grown if intensive measures to control soil blowing are
used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if measures
to control soil blowing are used. Fali tillage on soybean
land greatly increases the hazard of soil blowing in
winter and spring.

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, but crops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except
silty clay loams. These soils are very slightly erodible,
and crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can
easily be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.

Soil and water features

Table 16 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have re-
ceived 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 chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

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
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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 that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very siow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration
of flooding and the time of year when flooding is most
likely. The ratings are based on evidence in the soil
profile of the effects of fiooding, namely thin strata of
gravel, sand, silt, or, in places, clay deposited by flood-
water; irregular decrease in organic-matter content with
increasing depth; and absence of distinctive soil horizons
that form in soils of the area that are not subject to
flooding. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding and on information that relates the position of
each soil on the landscape to historic floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship between
grayish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 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. Only
saturated zones above a depth of 5 or 6 feet are indicat-
ed.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such
information is also needed to decide whether or not
construction of basements is feasible and to determine
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how septic tank absorption fields and other underground
installations will function. Also, a seasonal high water
table affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related to ease of
excavation is also shown. Rippable bedrock can be ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.

Potential frost action refers to the likelihood of
damage to pavements and other structures by frost
heaving and low soil strength after thawing. Frost action
results from the movement of soil moisture into the
freezing temperature zone in the soil, which causes ice
lenses to form. Soil texture, temperature, moisture con-
tent, porosity, permeability, and content of organic matter
are the most important soil properties that affect frost
action. It is assumed that the soil is not covered by
insulating vegetation or snow and is not artificially
drained. Silty and clayey soils that have a high water
table in winter are most susceptible to frost action. Well
drained very gravelly or sandy soils are the least suscep-
tible.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
al. The rate of corrosion of concrete is based mainly on
the sulfate content, texture, and acidity of the soil. Pro-
tective measures for steel or more resistant concrete
help to avoid or minimize damage resulting from the
corrosion. Uncoated steel intersecting soil boundaries or
soil horizons is more susceptible to corrosion than an
installation that is entirely within one kind of soil or within
one soil horizon.

Classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (30). Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. In
this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 17, the soils of
the survey area are classified according to the system.
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Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of
dominant soil-forming processes that have taken place.
Each order is identified by a word ending in so/. An
example is Mollisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syilable 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 expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
ties of the soil. An example is Argiudolls (Argi, meaning
argillic horizon, plus Udolls, the suborder of Mollisols that
have a udic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Argiudolls.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biological activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
cracks. A family name consists of the name of a sub-
group and a series of adjectives. The adjectives are the
class names for the soil properties used as family differ-
entiae. An example is fine, montmorillonitic, mesic Typic
Argiudolls.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical composition.
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Soil series and morphology

in this section, each soil series recognized in the
survey area is described in detail. The descriptions are
arranged in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. Then a pedon, a small three-dimensional area of
soil that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (28). Unless
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described
in the section “Soil maps for detailed planning.”

Ackmore series

The Ackmore series consists of deep, somewhat
poorly drained or poorly drained soils. The Ackmore soils
formed in silty alluvium. The native vegetation was grass.
These soils are on smooth flood plains. Slopes are 0 to
2 percent. Permeability is moderately slow.

These soils are a taxadjunct to the Ackmore series
because they do not have mottles or a chroma of less
than 1 if the value is mainly less than 4 within a depth of
20 inches. This difference does not affect their use and
behavior.

Ackmore soils are adjacent to Colo, Nodaway, and
Zook soils. Ackmore soils are more stratified than Colo
and Zook soils. They have a darker surface layer than
Nodaway soils. They have a buried soil, which the Colo,
Nodaway, and Zook soils do not have.

Typical pedon of Ackmore silty clay loam, 0 to 2 per-
cent slopes, on a creek bottom, 14 feet west and 450
feet north of southeast corner of sec. 2, T. 77 N., R. 30
W.

A1—0 to 10 inches; black (10YR 2/1) light silty clay
loam with some thin strata of very dark grayish
brown (10YR 3/2); weak fine granular structure; fri-
able; slightly acid; clear smooth boundary.

C1—10 to 25 inches; stratified black (10YR 2/1) light
silty clay loam and heavy silt loam with thin strata of
grayish brown (10YR 5/2), dark grayish brown
(10YR 4/2), and very dark grayish brown (10YR
3/2); moderate thin and medium platy structure part-
ing to weak fine subangular blocky; friable; neutral;
abrupt smooth boundary.

Ab—25 to 39 inches; black (N 2/0) light silty clay loam;
black (10YR 2/1) on faces of peds; weak medium
subangular blocky structure that parts to weak fine
granular above a depth of 32 inches, and moderate
fine and very fine subangular blocky structure below
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a depth of 32 inches; friable; neutral; clear smooth
boundary.

B1b—39 to 50 inches; black (N 2/0) heavy silty clay
loam and light silty clay; strong medium granular and
very fine subangular blocky structure; firm; neutral,
clear smooth boundary.

B2b—50 to 62 inches; black (N 2/0) heavy silty clay
loam; strong fine and very fine subangular blocky
structure; firm; neutral; clear smooth boundary.

The depth to the Ab horizon is 24 to 36 inches. The
A1 horizon ranges from black (10YR 2/1) to very dark
grayish brown (10YR 3/2). It is light silty clay loam or silt
loam. The A horizon is 10 to 20 inches thick and is
slightly acid or neutral.

The C1 horizon ranges from very dark gray (10YR 3/1)
to black (10YR 2/1) and has thin strata of dark gray
(10YR 4/1) to brownish gray (10YR 6/2). It is light silty
clay loam or silt loam.

The Ab horizon ranges from light to heavy silty clay
loam. It is slightly acid or neutral. The B1b and B2b
horizons range from silty clay loam to light silty clay.
They are slightly acid or neutral.

Adair series

The Adair series consists of deep, somewhat poorly
drained or moderately well drained soils that formed in a
thin layer of loess and the underlying glacial till. These
soils are on convex side slopes and some ridges on
uplands. Slopes range from 5 to 18 percent. Permeability
is slow.

These soils are a taxadjunct to the Adair series be-
cause they do not have a mollic epipedon. This differ-
ence does not alter the use and behavior of these soils.

Adair soils are adjacent to Clarinda, Lamoni, Shelby,
and Sharpsburg soils. Adair soils have a redder hue in
the subsoil than those soils. They have a thicker A1
horizon than Armstrong soils. They have a higher con-
tent of clay in the subsoil than Sharpsburg and Shelby
soils.

Typical pedon of Adair clay loam, 9 to 14 percent
slopes, moderately eroded, in pasture on an east-facing
slope, 400 feet west and 1,120 feet north of southeast
corner of sec. 2, T. 77 N., R. 30 W.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
and brown (10YR 4/3) clay loam, very dark grayish
brown (10YR 3/2) rubbed; moderate fine subangular
blocky structure; firm; medium acid; clear smooth
boundary.

B21t—8 to 15 inches; dark brown (7.5YR 3/2) and
brown (7.5YR 4/4) heavy clay loam; few fine distinct
reddish brown (5YR 4/4) mottles; moderate fine and
very fine subangular blocky structure; moderately
thick, nearly continuous clay films on faces of peds;
firm; strongly acid; clear smooth boundary.
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lIB22t—15 to 20 inches; brown (7.5YR 4/4) light clay;
many fine prominent red (2.5YR 4/6) and dark red
(2.5YR 3/6) and common fine distinct grayish brown
(2.5YR 5/2) mottles; moderate fine subangular
blocky structure; very firm; thick nearly continuous
clay films; pebble band at a depth of about 16
inches; strongly acid; gradual smooth boundary.

I1B23t—20 to 26 inches; mixed brown (7.5YR 5/4) and
strong brown (7.5YR 5/6) light clay; many fine dis-
tinct yellowish red (5YR 4/6) mottles in the upper 4
inches; weak medium prismatic structure parting to
moderate fine subangular blocky; firm; thick discon-
tinuous clay films; medium acid; clear smooth
boundary.

1IB24t—26 to 41 inches; strong brown (7.5YR 5/6) and
some brown (7.5YR 5/4) heavy clay loam; few fine
prominent grayish brown (2.5Y 5/2) mottles; weak
medium subangular blocky structure; firm; thick
nearly continuous clay films; many fine black concre-
tions; medium acid; clear smooth boundary.

[IB3t—41 to 60 inches; mottled yellowish brown (10YR
5/6) and strong brown (7.5YR 5/6 and 5/8) heavy
clay loam; common fine distinct grayish brown mot-
tles; weak medium prismatic structure; firm; moder-
ately thick discontinuous clay films; few black con-
cretions; medium acid; clear smooth boundary.

IIC—60 to 72 inches; mottled yellowish brown (10YR
5/8), strong brown (7.5YR 5/6 and 5/8), grayish
brown (2.5Y 5/2), and light olive gray (5Y 6/2) clay
loam; massive; friable; many soft white lime accumu-
lations; neutral.

The solum is 44 to 64 inches thick. The Ap horizon is
very dark grayish brown (10YR 3/2), dark brown (10YR
3/3), or brown (10YR 4/3). The A horizon is dominantly
clay loam but ranges to loam. It is medium acid or
slightly acid.

The 1IB horizon is strongly acid to slightly acid. The IIC
horizon is medium acid to mildly alkaline.

Arbor series

The Arbor series consists of deep, well drained and
moderately well drained soils that formed in loamy local
alluvium and in the underlying Kansan till. The native
vegetation was grass. These soils are on slightly con-
cave to plane foot slopes on uplands. Slopes are 9 to 14
percent. Permeability is moderately slow.

Arbor soils are adjacent to Olmitz and Shelby soils.
They are not so deep to the glacial till as Olmitz soils.
They have a thicker A horizon than Shelby soils.

Typical pedon of Arbor loam, 9 to 14 percent slopes,
in cropland, on a north-facing, slightly concave slope,
490 feet east and 100 feet south of northwest corner of
NW1/4SE1/4NW1/4 sec. 18, T. 76 N., R. 31 W,
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Ap—O0 to 6 inches; very dark brown (10YR 2/2) heavy
loam; weak fine and medium granular structure; fri-
able; medium acid; gradual smooth boundary.

A12—6 to 14 inches; very dark brown (10YR 2/2) heavy
loam; moderate fine and medium granular structure;
friable; medium acid; gradual smooth boundary.

A3—14 to 18 inches; very dark brown (10YR 2/2) heavy
loam; weak fine subangular blocky structure; friable;
some browner peds from below; medium acid; clear
smooth boundary.

B21—18 to 24 inches; brown (10YR 4/3) light clay loam;
very dark grayish brown (10YR 3/2) coatings on
faces of peds; weak fine subangular blocky struc-
ture; friable; medium acid; abrupt smooth boundary.

lIB2t—24 to 32 inches; brown (10YR 4/3) light clay
loam; moderate fine subangular blocky structure; fri-
able; few thin discontinuous clay films; few stones
and pebbles; medium acid; gradual smooth bound-

ary.

1IB3t—32 to 44 inches; brown (10YR 4/3 to 10YR 5/3)
light clay loam; few fine faint grayish brown (10YR
5/2) and common distinct strong brown (7.5YR 5/6)
mottles; weak medium blocky structure in upper part
and weak coarse blocky structure in lower part; fri-
able; very few thin discontinuous clay films; few
stones and pebbles; slightly acid; gradual smooth
boundary.

lIC—44 to 60 inches; brown (10YR 4/3) and yellowish
brown (10YR 5/4) light clay loam; common distinct
grayish brown (10YR 5/2) and strong brown (7.5YR
5/6) mottles; massive with some vertical cleavage;
friable; few stones and pebbles; neutral.

The solum is 38 to 48 inches thick. The A1 horizon
ranges from black (10YR 2/1) to very dark brown (10YR
2/2). The A horizon is dominantly heavy loam but ranges
to light clay loam. It is 16 to 24 inches thick and is
slightly acid or medium acid.

The B2 horizon is brown (10YR 4/3) or dark yellowish
brown (10YR 4/4). There are no pebbles or stones
above the lIB2 horizon. The IIB horizon ranges from
brown (10YR 4/3) to yellowish brown (10YR 5/6).

Armstrong series

The Armstrong series consists of deep, moderately
well drained or somewhat poorly drained soils. These
soils formed mainly in glacial till; the upper part of the
soil formed later in loess or in loess and pedisediment.
The native vegetation was grass and trees. These soils
are on convex side slopes and on ridges on uplands.
Slopes range from 9 to 25 percent. Permeability is slow.

These soils are a taxadjunct to the Armstrong series
because the color value of moist soil is 4 or higher in the
surface layer, and this exceeds the defined range for the
series. This difference does not alter the use and behav-
ior of these soils.
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Armstrong soils are adjacent to Clinton, Gara, and
Ladoga soils. Armstrong soils are more clayey and have
redder colors in the subsoil than Gara soils. Unlike Adair
soils, they have an A2 horizon. They have a thinner A1
horizon than Adair soils.

Typical pedon of uneroded Armstrong loam in an area
of Armstrong loam, 9 to 14 percent slopes, moderately
eroded, on a ridge in pasture, 350 feet west and 700
feet south of northeast corner of sec. 34, T. 75 N., R. 30
W.

A1—0 to 6 inches; very dark gray (10YR 3/1) loam;
weak fine granular structure; friable; slightly acid;
clear smooth boundary.

A2—6 to 12 inches; dark grayish brown (10YR 4/2)
loam; weak thin platy structure that parts to moder-
ate fine subangular blocky; friable; many gray silt
coatings; slightly acid; clear smooth boundary.

B1—12 to 16 inches; dark yellowish brown (10YR 4/4)
clay loam; moderate fine subangular blocky struc-
ture; friable; many gray silt coatings; pebble band at
a depth of 16 inches; medium acid; clear smooth
boundary.

IIB21t—16 to 23 inches; brown (7.5YR 4/4) clay;
common fine faint dark yellowish brown (10YR 4/4)
and common fine prominent grayish brown (10YR
5/2) and red (5YR 4/6) mottles; moderate fine su-
bangular blocky structure; firm; moderately thick dis-
continuous clay films; some coarse sand and gravel;
strongly acid; clear smooth boundary.

IB22t—23 to 30 inches; mottled light brownish gray
(10YR 6/2) and strong brown (7.5YR 5/6) light clay;
moderate fine and medium subangular blocky struc-
ture; firm; thin discontinuous clay films; few medium
sand grains; strongly acid; gradual smooth boundary.

1IB23t—30 to 41 inches; light brownish gray (10YR 6/2)
light clay; common fine and medium distinct strong
brown (7.5YR 5/6) mottles; moderate medium su-
bangular blocky structure; firm; thin discontinuous
clay films; common medium and coarse sand grains;
medium acid; clear smooth boundary.

lIB31t—41 to 55 inches; mottled light gray (10YR 6/1),
yellowish brown (10YR 5/4), and dark yellowish
brown (10YR 4/4) heavy clay loam; moderate
medium subangular blocky structure; firm; thin dis-
continuous clay films; common coarse sand grains
and pebbles; medium acid; clear smooth boundary.

11B32t—55 to 72 inches; mottled light gray (10YR 6/1),
dark yellowish brown (10YR 4/4), and strong brown
(7.5YR 5/6) clay loam; moderate medium subangu-
lar blocky structure; friable; thin discontinuous clay
films; many soft fine lime concretions; neutral.

The solum is 44 to 76 inches thick. The A1 horizon is
very dark gray (10YR 3/1) or very dark grayish brown
(10YR 3/2). It ranges from loam or silt loam to light clay
loam. It is 6 to 10 inches thick and is medium acid or
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slightly acid. The A2 horizon ranges from dark grayish
brown (10YR 4/2) to brown (10YR 5/3). It is 3 to 6
inches thick and is medium acid or slightly acid. In most
areas, this soil has been cultivated and is eroded. In
these areas, the Ap horizon is very dark grayish brown
(10YR 3/2) and brown (10YR 4/3) mixed light clay loam
that directly overlies the B horizon.

The [IB2t horizon has gray silt coatings that range
from nearly continuous to none in the upper part. The
[IB2t horizon ranges from heavy clay loam to clay. It is
medium acid or strongly acid.

Caleb series

The Caleb series consists of deep, moderately well
drained soils that formed in alluvium that derived from
glacial till. The native vegetation was grass and trees.
These soils are on low, stepped ridges just upslope from
bottom lands. Slopes range from 9 to 14 percent. Per-
meability is moderately slow in the B2 horizon and is
moderate to moderately rapid in the B3 and C horizons.

These soils are a taxadjunct to the Caleb series be-
cause the solum is less than 60 inches thick. This differ-
ence does not alter the use and behavior of these soils.

Caleb soils are adjacent to Gara, Ladoga, and Shelby
soils. Caleb soils are more sandy than those soils.
Ladoga soils formed in loess and are much more silty
than Caleb soils. Unlike Gara, Ladoga, and Shelby soils,
Caleb soils are stratified.

Typical pedon of Caleb loam, 9 to 14 percent slopes,
moderately eroded, in grass, on a northeast-facing slope
on crest of interfluve, 2,625 feet east and 2,000 feet
north of southwest corner of sec. 30, T. 75 N., R. 33 W.

Ap—O0 to 6 inches; very dark grayish brown (10YR 3/2)
heavy loam; very dark gray (10YR 3/1) organic coat-
ings on faces of peds; common small brown (10YR
4/3) particles from the B1 horizon; moderate fine
and medium granular and moderate fine subangular
blocky structure; friable; slightly acid; abrupt smooth
boundary.

B1—6 to 10 inches; dark yellowish brown (10YR 4/4)
light clay loam; brown (10YR 4/3) and a few very
dark gray (10YR 3/1) coatings on faces of peds;
moderate fine and medium subangular blocky struc-
ture; friable; few fine dark concretions; slightly acid;
clear smooth boundary.

B21t—10 to 16 inches; dark yellowish brown (10YR 4/4)
clay loam; brown (10YR 4/3) coatings on peds;
moderate fine and medium subangular blocky struc-
ture; friable; thin discontinuous clay films; few fine
dark concretions; slightly acid; gradual smooth
boundary.

B22t—16 to 22 inches; dark yellowish brown (10YR 4/4)
clay loam; moderate fine subangular blocky struc-
ture; friable; thin discontinuous clay films; few fine
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dark and few yellowish brown concretions; slightly
acid; gradual smooth boundary.

B23t—22 to 28 inches; dark yellowish brown (10YR 4/4)
light clay loam; few fine distinct yellowish red (5YR
4/6) and yellowish brown (10YR 5/6) mottles; mod-
erate fine and medium subangular blocky structure;
friable; 1/4-inch thick lens of dark brown (7.5YR
4/4) loamy sand at a depth of 23 inches; thin dis-
continuous pinkish gray (7.5YR 7/2) silt coatings;
few fine dark concretions; slightly acid; clear smooth
boundary.

B3—28 to 48 inches; stratified yellowish brown (10YR
5/4 and 5/6) and pale brown (10YR 6/3) light clay
loam, sandy clay loam, and fine sandy loam; thin
lenses of loamy sand at a depth of 32, 35, 43, and
47 inches; few fine distinct brown (7.5YR 5/4) mot-
tles; weak thin and medium platy structure and weak
coarse and medium subangular blocky; friable; few
fine dark concretions; medium acid; clear smooth
boundary.

C1—48 to 67 inches; stratified yellowish brown (10YR
5/4 and 5/6), brown (10YR 4/3), and light yellowish
brown (10YR 6/4) light clay loam, sandy clay loam,
and fine sandy loam; thin lenses of loamy sand at a
depth of 52, 58, 61, and 66 inches; few fine distinct
brown (7.5YR 4/4) mottles; moderate thin and
medium platy structure and weak medium subangu-
lar blocky; friable; many fine dark concretions;
medium acid.

The solum is 44 to 60 inches thick. The Ap horizon is
very dark grayish brown (10YR 3/2) or very dark gray
(10YR 3/1) loam or silt loam. In some pedons, the A
horizon includes a thin dark grayish brown (10YR 4/2),
grayish brown (10YR 5/2), or brown (10YR 4/3 and 5/3)
layer below the Ap or A1 horizon. The A horizon is 6 to
10 inches thick. It is medium acid to slightly acid, unless
the soil has been limed.

The upper part of the B horizon ranges from brown
(10YR 4/3 or 5/3) to dark yellowish brown (10YR 4/4). it
ranges from clay loam to sandy clay loam and loam.

Clarinda series

The Clarinda series consists of deep, poorly drained
soils that formed mainly in grayish-colored, clayey glacial
til of Kansan age. The surface layer formed in loess.
The native vegetation was grass. These soils are on
convex side slopes and in coves at the head of drain-
ageways on uplands. Slopes range from 5 to 14 percent.
Permeability is very slow. These soils are commonly
called gumbotil.

These soils are a taxadjunct to the Clarinda series
because the pH in the subsoil is higher than defined in
the range for the series. Also, the Clarinda soil in map
units 222C2 and 222D2 does not have a mollic epipe-
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don. These differences do not affect the use and behav-
ior characteristics of these soils.

Clarinda soils are adjacent to Adair, Clearfield, Lamoni,
and Nira soils. Clarinda soils are more clayey than Clear-
field and Nira soils. They are grayer and they have less
sand and gravel in the B horizon than Adair and Lamoni
soils.

Typical pedon of Clarinda silty clay loam, 5 to 9 per-
cent slopes, in pasture, near the upper end of a drain-
ageway, 800 feet east and 1,400 feet north of the south-
west corner of sec. 15, T. 77 N., R. 30 W.

A1—0 to 8 inches; black (10YR 2/1) silty clay loam;
moderate fine granular structure; friable; slightly
acid; clear irregular boundary.

A3—8 to 13 inches; very dark gray (10YR 3/1) heavy
silty clay loam; few fine distinct yellowish brown
(10YR 5/4) mottles; some black (10YR 2/1) tongues
in upper part of horizon; some dark gray (10YR 4/1)
tongues in lower part of horizon; moderate fine su-
bangular blocky structure; friable; slightly acid; clear
wavy boundary.

[IB1t—13 to 21 inches; gray (10YR 5/1) and some dark
gray (10YR 4/1) silty clay; few medium distinct dark
yellowish brown (10YR 4/4) mottles; some black
(10YR 2/1) material from the surface layer in cracks
caused by shrinking; moderate fine subangular
blocky structure; firm; discontinuous moderately
thick gray clay films; few fine sand grains; neutral;
clear smooth boundary.

iIB21tg—21 to 40 inches; gray (10YR 5/1 and 5Y 5/1)
clay; common fine distinct light olive brown (2.5Y
5/4) and few yellowish brown (10YR 5/6) mottles;
moderate fine subangular blocky structure; firm;
nearly continuous thick gray clay films; few fine sand
grains; neutral; gradual smooth boundary.

[IB22tg—40 to 57 inches; gray (5Y 5/1) clay; common
fine prominent yellowish brown (10YR 5/4 and 5/6)
mottles; moderate medium subangular blocky struc-
ture; firm; discontinuous thick gray clay films; few
fine sand grains; neutral; clear smooth boundary.

1IB3g—57 to 73 inches; mottled gray (5Y 5/1), brown
(7.5YR 4/4), and yellowish brown (10YR 5/6) clay;
weak medium subangular blocky structure; firm; few
fine sand grains; neutral.

The solum is 60 to 80 inches thick. The A horizon
ranges from black (10YR 2/1) to dark gray (10YR 3/1).
It ranges from silty clay loam to heavy silty clay loam.
The A horizon is 10 to 15 inches thick and is medium
acid or slightly acid.

The color range of the IIB horizon is mainly deter-
mined by the amount and distinctness of mottles. The
IIB horizon is about 50 to 60 percent clay. It has none to
common fine sand grains. The IIB horizon is 40 to 70
inches thick and is variable in reaction.
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Clearfield series

The Clearfield series consists of deep, poorly drained
or somewhat poorly drained soils that formed in loess 3
to 5 feet thick and the underlying clayey glacial till. The
native vegetation was grass. These sloping soils are in
seepy areas in coves around the head of drainageways
on uplands. Slopes are 5 to 9 percent. Permeability is
moderately slow in the upper part and very slow in the
lower part.

Clearfield soils are adjacent to Adair, Clarinda, Lamoni,
and Nira soils. Clearfield soils are less clayey in the B
horizon than Clarinda, Lamoni, and Adair soils. They
have grayer colors in the upper part of the B horizon
than Nira soils.

Typical pedon of Clearfield silty clay loam, 5 to 9
percent slopes, in pasture, near the upper end of a
drainageway, 800 feet west and 625 feet north of south-
east corner of sec. 22, T. 77 N, R. 30 W.

A1—0 to 7 inches; black (N 2/0) light silty clay loam; few
fine distinct dark brown (7.5YR 3/2) and olive (5Y
4/4) accumulations of organic matter in lower part
of horizon; moderate fine granular structure; friable;
slightly acid; clear smooth boundary.

A3—7 to 14 inches; black (10YR 2/1) light silty clay
loam; common fine distinct yellowish brown mottles;
common fine distinct dark brown (7.5YR 3/2) and
olive (8Y 4/4) accumulations of organic matter in
upper part of horizon; few grayish brown (10YR 5/2)
accumulations of organic matter in lower part; weak
fine granular structure; friable; slightly acid; clear
smooth boundary.

B21t—14 to 21 inches; dark gray (10YR 4/1) silty clay
loam, dark grayish brown (10YR 4/2 to 2.5Y 4/2)
crushed; common fine distinct grayish brown (2.5Y
5/2) and light olive brown (2.5Y 5/4) mottles; few
fine distinct yellowish brown (10YR 5/6) and strong
brown (7.5YR 5/6) mottles; weak fine subangular
blocky structure parting to weak very fine subangular
blocky; friable; thin discontinuous clay films;
common very dark gray (10YR 3/1) and black
(10YR 2/1) coatings on faces of peds; slightly acid;
clear smooth boundary.

B22tg—21 to 29 inches; mixed grayish brown (2.5Y 5/2
and 10YR 5/2) and gray (10YR 5/1) silty clay loam;
common fine distinct yellowish brown (10YR 5/4
and 5/6) mottles; weak fine subangular blocky struc-
ture; friable; thin discontinuous clay films; few soft
dark-colored concretions; slightly acid; clear smooth
boundary.

B23tg—29 to 40 inches; gray (10YR 5/1) heavy silty clay
loam; few fine distinct strong brown (7.5YR 5/6) and
dark red (2.5YR 3/6) mottles; weak medium prismat-
ic structure parting to weak fine subangular blocky;
friable; discontinuous thin black and dark gray or-
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ganic-clay flows on vertical cleavage; slightly acid;
clear smooth boundary.

11B24tb—40 to 60 inches; dark gray (10YR 4/1) clay; few
fine distinct light olive brown (2.5Y 5/4) mottles;
moderate fine subangular blocky structure; firm; thin
continuous gray clay films; slightly acid; gradual
smooth boundary.

[1B25tb—60 to 76 inches; gray (10YR 5/1) clay; weak
medium subangular blocky structure; firm; thin con-
tinuous gray clay films; slightly acid.

The depth to the clay paleosol is 36 to 60 inches. The
A horizon ranges from black (N 2/0 or 10YR 2/1) in the
upper part to black (10YR 2/1) or dark gray (10YR 3/1)
in the lower part. It is 10 to 17 inches thick and is
medium acid to neutral.

The B2 horizon ranges from light silty clay loam to silty
clay loam. The |IB horizon is 40 to 50 percent clay.

The Clearfield soil in map unit 69C2 is a taxadjunct to
the series; it does not have a mollic epipedon of suffi-
cient thickness. This difference does not affect the use
and behavior characteristics of this soil.

Clinton series

The Clinton series consists of deep, moderately well
drained soils that formed in loess. The native vegetation
was trees. These soils are on ridgetops and convex side
slopes on uplands. Slopes range from 5 to 18 percent.
Permeability is moderately slow.

Clinton soils are adjacent to Armstrong, Gara, and
Ladoga soils. Clinton soils are more silty and less sandy
than Armstrong and Gara soils. They have a thinner A1
horizon and are more acid than Ladoga soils.

Typical pedon of Clinton silt loam, 5 to 9 percent
slopes, on a ridgetop in timbered pasture, 2,000 feet
west and 2,200 feet north of southeast corner of sec. 35,
T.76 N.,, R. 30 W.

A1—0 to 4 inches; very dark gray (10YR 3/1) silt loam;
moderate fine granular structure; friable; slightly
acid; clear smooth boundary.

A21—4 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; some very dark grayish brown (10YR 3/2)
coatings on faces of peds; moderate thin platy struc-
ture parting to weak fine subangular blocky; friable;
slightly acid; clear smooth boundary.

A22—8 to 12 inches; dark grayish brown (10YR 4/2)
heavy silt loam, brown (10YR 4/3) crushed; some
very dark grayish brown (10YR 3/2) coatings on
faces of peds; weak thin platy structure parting to
moderate fine subangular blocky; friable; nearly con-
tinuous gray silt coatings; slightly acid; clear smooth
boundary.

B21t—12 to 21 inches; dark yellowish brown (10YR 4/4)
silty clay loam; strong fine subangular blocky struc-
ture; firm; thin continuous brown (10YR 4/3) clay
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films; nearly continuous gray silt coatings; medium
acid; clear smooth boundary.

B22t—21 to 33 inches; dark yellowish brown (10YR 4/4)
heavy silty clay loam; strong fine subangular blocky
structure; firm; thin continuous brown (7.5YR 4/3)
clay films; discontinuous light gray (10YR 7/2) silt
coatings; strongly acid; gradual smooth boundary.

B23t—33 to 44 inches; dark yellowish brown (10YR 4/4)
and yellowish brown (10YR 5/4) heavy silty clay
loam; brown (7.5YR 4/3) coatings on faces of peds;
weak medium prismatic structure parting to moder-
ate fine and medium blocky; friable; thin discontinu-
ous clay films; nearly continuous light gray (10YR
7/2) silt coatings; few fine black oxides; medium
acid; gradual smooth boundary.

B3t—44 to 64 inches; yellowish brown (10YR 5/4) light
silty clay loam; many fine and medium distinct brown
(7.5YR 4/4) and light gray (10YR 6/1) mottles; weak
medium prismatic structure parting to moderate
medium subangular blocky; friable; thin discontinu-
ous clay films; nearly continuous gray silt coatings;
few fine black oxides; medium acid; gradual smooth
boundary.

C—64 to 96 inches; yellowish brown (10YR 5/4) light
silty clay loam; many fine distinct light gray (10YR
6/1) mottles; massive; friable; few medium black
oxides; medium acid.

The solum is 48 to 72 inches thick. The At horizon is
very dark grayish brown (10YR 3/2) or very dark gray
(10YR 3/1). If the A1 horizon is uneroded, it is 2 to 5
inches thick and is medium acid or slightly acid. The A2
horizon ranges from dark grayish brown (10YR 4/2) to
brown (10YR 5/3). It is 4 to 10 inches thick and is
medium acid or slightly acid. If this soil has been cultivat-
ed, the Ap horizon ranges from dark grayish brown
(10YR 4/2) to brown (10YR 4/3).

The B2t horizon is silty clay loam or heavy silty clay
loam. It is medium acid to strongly acid.

Colo series

The Colo series consists of deep, poorly drained soils
that formed in silty alluvium. The native vegetation was
grass. These soils are on bottom lands. Slopes are 0 to
5 percent. Permeability is moderately slow.

Colo soils are adjacent to Ackmore, Ely, Nodaway, and
Zook soils. Unlike Ackmore and Nodaway soils, Colo
soils are not stratified. They are more poorly drained
than Ely and Nodaway soils. They are less clayey than
Zook soils.

Typical pedon of Colo silty clay loam, 0 to 2 percent
slopes, in cropland, 54 feet west and 1/4 mile south of
northeast corner of sec. 33, T. 75 N, R. 33 W.
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Ap—0 to 9 inches; black (10YR 2/1) light silty clay loam;
weak fine and medium granular structure; friable;
slightly acid; diffuse smooth boundary.

A12—9 to 17 inches; black (10YR 2/1) light silty clay
loam; moderate fine and medium granular structure;
friable; slightly acid; diffuse smooth boundary.

A13—17 to 27 inches; black (10YR 2/1) light silty clay
loam; weak medium prismatic structure parting to
moderate fine and medium granular; friable; slightly
acid; diffuse smooth boundary.

A14—27 to 36 inches; black (10YR 2/1) silty clay loam;
moderate fine and medium subangular blocky struc-
ture; friable; slightly acid; diffuse smooth boundary.

B1—36 to 45 inches; black (10YR 2/1) silty clay loam;
weak fine prismatic structure that parts to medium
subangular and weak angular blocky; firm; few very
fine soft brown_(7.5YR 4/3) iron oxides; slightly acid;
diffuse smooth boundary.

B2—45 to 54 inches; black (10YR 2/1) silty clay loam;
moderate medium prismatic structure; firm; few very
fine soft brown (7.5YR 4/3) iron oxides; slightly acid;
diffuse smooth boundary.

C1g—54 to 62 inches; very dark gray (10YR 3/1) silty
clay loam; weak fine and medium prismatic struc-
ture; firm; common fine soft brown (7.5YR 4/3) iron
oxides; slightly acid; diffuse smooth boundary.

C2g—62 to 71 inches; dark gray (10YR 4/1) and very
dark gray (10YR 3/1) silty clay loam; about 10 per-
cent fine sand; weak medium prismatic structure;
friable; common fine soft brown (7.5YR 4/4) and
black (10YR 2/1) iron oxides; neutral; diffuse
smooth boundary.

C3g—71 to 78 inches; grayish brown (2.5Y 5/2) light
clay loam; weak medium prismatic structure; friable;
many fine soft brown (7.5YR 4/4) iron oxides;
common black organic films on faces of root chan-
nels; neutral.

The solum is 36 to 54 inches thick. The A horizon
ranges from black (10YR 2/1) to very dark gray (10YR
3/1). It is silt loam to silty clay loam. It is 30 to 50 inches
thick and ranges from slightly acid to medium acid.

The B horizon is black (10YR 2/1) or very dark gray
(10YR 3/1) and ranges from slightly acid to medium
acid. In some pedons it is dark gray (10YR 4/1). In some
pedons there is no B horizon.

The C horizon commonly is very dark gray (10YR 3/1)
or dark gray (10YR 4/1) but ranges from grayish brown
(2.5Y 5/2) to black (10YR 2/1). The C horizon ranges
from heavy silty clay loam to loam.

Dickinson series

The Dickinson series consists of deep, well drained or
somewhat excessively drained soils that formed in sandy
alluvial sediment redeposited by wind. The native vegeta-
tion was grass. These soils are on convex ridges and
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side slopes on uplands. Slopes range from 5 to 14 per-
cent. Permeability is moderately rapid in the upper part
and rapid in the lower part.

These soils are a taxadjunct to the Dickinson series
because they do not have a mollic epipedon. This differ-
ence does not affect the use and behavior characteris-
tics of these soils.

Dickinson soils are adjacent to Sharpsburg soils. They
have coarser particles than Sharpsburg soils.

Typical pedon of Dickinson fine sandy loam, 9 to 14
percent slopes, moderately eroded, in grass, on a slightly
convex, east-facing upland slope, 57 feet north and
1,000 feet west of southeast corner of sec. 28, T. 75 N.,
R. 32 W.

Ap—O0 to 8 inches; very dark grayish brown (10YR 3/2)
fine sandy loam; weak fine granular structure; very
friable; neutral; clear smooth boundary.

B1—8 to 12 inches; mixed dark brown (10YR 3/3) and
brown (10YR 4/3) fine sandy loam; moderate fine
subangular blocky structure; very friable; neutral;
clear smooth boundary.

B21—12 to 18 inches; brown (10YR 4/3) fine sandy
loam; weak medium and fine subangular blocky
structure; very friable; very dark grayish brown coat-
ings in root channels; slightly acid; gradual smooth
boundary.

B22—18 to 26 inches; brown (10YR 4/3) fine sandy
loam and few very dark grayish brown (10YR 3/2)
spots; weak medium subangular blocky structure;
very friable; medium acid; gradual smooth boundary.

B3—26 to 37 inches; dark yellowish brown (10YR 4/4)
loamy fine sand; weak medium subangular blocky
structure; loose; medium acid; clear smooth bound-
ary.

C1—37 to 41 inches; yellowish brown (10YR 5/4) fine
sand; single grained; loose; slightly acid; clear
smooth boundary.

C2—41 to 60 inches; dark yellowish brown (10YR 4/4)
loamy fine sand; weak medium subangular blocky
structure; loose; some indistinct iron bands at a
depth of 54 and 57 inches; medium acid; clear
smooth boundary.

C3—60 to 67 inches; yellowish brown (10YR 5/4) fine
sand; single grained; loose; slightly acid; clear
smooth boundary.

The solum is 24 to 44 inches thick. The Ap horizon
ranges from black (10YR 2/1) to very dark grayish brown
(10YR 3/2). The A12 horizon is very dark brown (10YR
2/2) or very dark grayish brown (10YR 3/2). If the A
horizon is not eroded, it is 10 to 20 inches thick and is
neutral or slightly acid.

The B2 horizon ranges from brown (10YR 4/3) to
yellowish brown (10YR 5/4). It is slightly acid to strongly
acid.
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The C horizon ranges from brown (10YR 4/3) to yel-
lowish brown (10YR 5/6). it is dominantly loamy sand or
sand; however, in some pedons, thin layers of sandy
loam are included in the iron bands.

Ely series

The Ely series consists of deep, somewhat poorly
drained soils that formed in silty alluvium. The native
vegetation was grass. These soils are on foot slopes and
fans on bottom lands. Slopes are 2 to 5 percent. Perme-
ability is moderate.

Ely soils are adjacent to Colo, Judson, and Zook soils.
Ely soils have higher chroma in the upper part of the B
horizon and are better drained than Colo and Zook sails.
They have lower chroma in the B horizon and are more
poorly drained than Judson soils.

Typical pedon of Ely silty clay loam, 2 to 5 percent
siopes, in cropland on a south-facing slope, 1,800 feet
south and 45 feet east of northwest corner of sec. 10, T.
75N., R. 33 W.

Ap—0 to 8 inches; very dark brown (10YR 2/2) light silty
clay loam; weak fine subangular blocky structure
parting to weak fine granular; friable; slightly acid;
clear smooth boundary.

A12—8 to 15 inches; black (10YR 2/1) light silty clay
loam; moderate fine subangular blocky structure
parting to weak fine granular; friable; medium acid;
clear smooth boundary.

A3—15 to 22 inches; very dark gray (10YR 3/1) light
silty clay loam; few fine faint brown (10YR 4/3)
mottles; moderate fine and very fine subangular
blocky structure; friable; medium acid; gradual
smooth boundary.

B1—22 to 31 inches; very dark grayish brown (10YR
3/2) light silty clay loam; few medium faint dark
yellowish brown (10YR 4/4) mottles; very dark gray
(10YR 3/1) coatings on faces of peds; moderate
fine and medium subangular blocky structure; friable;
nearly continuous gray silt coatings; medium acid;
gradual smooth boundary.

B21—31 to 43 inches; dark grayish brown (10YR 4/2)
light silty clay loam; common medium faint dark yel-
lowish brown (10YR 4/4) and yellowish brown
(10YR 5/4) mottles; dark gray (10YR 4/1) and very
dark gray (10YR 3/1) coatings on faces of peds;
moderate fine and medium subangular blocky struc-
ture; friable; nearly continuous light gray silt coat-
ings; few fine soft black oxides; medium acid; gradu-
al smooth boundary.

B22—43 to 57 inches; dark grayish brown (10YR 4/2)
light silty clay loam; common medium faint dark gray
(10YR 4/1) and distinct yellowish brown (10YR 5/4
and 5/6) mottles; weak medium subangular blocky
structure; friable; few fine black oxides; slightly acid;
gradual smooth boundary.
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B3—57 to 66 inches; dark grayish brown (10YR 4/2)
light silty clay loam; common medium faint dark gray
(10YR 4/1) and distinct yellowish brown (10YR 5/4
and 5/6) mottles; weak medium subangular blocky
structure; friable; common fine black oxides; slightly

acid.

The solum is 48 to 66 inches thick. The Ap horizon
ranges from black (10YR 2/1) to very dark grayish brown
(10YR 3/2). It ranges from light silty clay loam to silt
loam. The lower part of the A horizon is black (10YR
2/1), very dark gray (10YR 3/1), or very dark brown
(10YR 2/2). The A horizon is 20 to 30 inches thick and
is slightly acid to medium acid. The B horizon is light silty
clay loam or silty clay loam.

Gara series

The Gara series consists of deep, moderately well
drained to well drained soils that formed in glacial till.
The native vegetation was grass and trees. These soils
are on convex side slopes on uplands. Slopes range
from 9 to 25 percent. Permeability is moderately slow.

These soils are a taxadjunct to the Gara series be-
cause they have mottles throughout most of the B2
horizon and have gray colors in the B3 horizon. The
Gara soils in map units 179D2, 179E2, 179F2, 993D2,
993E2, and 993F2 have color value for moist soil of 4 or
higher in the surface layer. These features are not within
the defined range for the Gara series; however, they do
not affect the use or behavior characteristics of these
soils.

Gara soils are adjacent to Armstrong and Ladoga
soils. Gara soils are less clayey in the B horizon than
Armstrong soils. They are more sandy throughout than
Ladoga soils. They have a thinner A1 horizon and are
more acid than Shelby soils.

Typical pedon of Gara loam, 14 to 18 percent slopes,
moderately eroded, in pasture on a convex slope, 600
feet north and 1,200 feet west of southeast corner of
NE1/4 sec. 12, T. 74 N, R. 30 W.

A1—0 to 7 inches; very dark gray (10YR 3/1) loam;
weak fine granular structure; friable; slightly acid;
clear smooth boundary.

A2—7 to 10 inches; mixed dark grayish brown (10YR
4/2) and brown (10YR 4/3) loam; few very dark
gray coatings on faces of peds; weak thin platy
structure parting to weak fine and medium granular;
friable; medium acid; clear smooth boundary.

B21t—10 to 19 inches; dark yellowish brown (10YR 4/4)
clay loam; few fine distinct strong brown (7.5YR 5/6)
and yellowish brown (10YR 5/6) mottles; moderate
fine and medium subangular blocky structure; friable:
strongly acid; gradual smooth boundary.

B22t—19 to 26 inches; dark yellowish brown (10YR 4/4)
clay loam; many fine distinct strong brown (7.5YR
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5/6) mottles; weak medium prismatic structure part-
ing to moderate medium subangular blocky; friable;
moderately thick nearly continuous clay films on ver-
tical faces; strongly acid; gradual smooth boundary.

B23t—26 to 36 inches; mottled grayish brown (2.5Y
5/2), gray (10YR 5/1), and strong brown (7.5YR 5/6
and 5/8) clay loam; weak medium prismatic struc-
ture parting to weak fine and medium subangular
blocky; friable; thin discontinuous clay films; medium
acid; clear smooth boundary.

B31—36 to 43 inches; strong brown (7.5YR 5/8) clay
loam; common fine distinct grayish brown (2.5Y 5/2)
mottles; weak medium subangular blocky structure;
friable; medium acid; clear wavy boundary.

B32—43 to 48 inches; grayish brown (2.5Y 5/2) clay
loam; strong brown (7.5YR 5/6) mottles; weak
coarse subangular blocky structure; friable; medium
acid; clear wavy boundary.

C1—48 to 65 inches; mottled light gray (10YR 6/1),
brown (10YR 5/3), and dark yellowish brown (10YR
4/4) heavy clay loam; massive; friable; common
white calcium carbonate concretions; neutral: clear
wavy boundary.

C2—65 to 74 inches; light gray (10YR 6/1) clay loam;
few fine distinct yellowish brown (10YR 5/4) mottles:
massive; friable; common dark yellowish brown con-
cretions; common white calcium carbonate concre-
tions; neutral.

The solum is 36 to 60 inches thick. if the A1 horizon is
not eroded, it is very dark gray (10YR 3/1) or very dark
grayish brown (10YR 3/2). It is loam or silt loam. The
uneroded A1 horizon is 6 to 9 inches thick and is
medium acid or slightly acid. If the Ap horizon is eroded,
the color ranges to dark brown (10YR 4/3). The A2
horizon is loam or silt loam. It is 2 to 5 inches thick and
is medium acid or strongly acid. The B2t horizon is clay
loam that is 33 to 35 percent clay. The C horizon ranges
from light clay loam to heavy clay loam.

Humeston series

The Humeston series consists of deep, poorly drained
or very poorly drained soils that formed in silty alluvium.
The native vegetation was grass. These soils are in
slack-water areas on bottom lands. Slopes are 0 to 2
percent. Permeability is moderate or moderately slow in
the surface and subsurface layers and very slow in the
subsoil.

Humeston soils are adjacent to Colo, Vesser, and
Zook soils. Humeston soils have a darker colored and
more clayey B horizon than Vesser soils. Unlike Colo
and Zook soils, they have a silty A2 horizon.

Typical pedon of Humeston silt loam, 0 to 2 percent
slopes, in pasture on bottom lands, 2,200 feet east and
’1:‘ ,400 feet north of southwest corner of sec. 33, T.75N,,

.30 W,
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Ap—0 to 10 inches; very dark gray (10YR 3/1) silt loam;
very weak fine and medium subangular blocky struc-
ture; friable; neutral; clear smooth boundary.

A12—10 to 16 inches; very dark gray (10YR 3/1) siit
loam; weak and moderate thin platy structure parting
to weak very fine subangular blocky; friable; medium
acid; clear smooth boundary.

A13—16 to 24 inches; very dark gray (10YR 3/1) silt
loam; weak thin platy structure parting to weak very
fine subangular blocky; very friable; medium acid;
clear smooth boundary.

A21—24 to 29 inches; dark gray (10YR 4/1) silt loam;
few fine faint dark brown (7.5YR 3/2) mottles; mod-
erate thin and very thin platy structure; very friable;
medium acid; clear smooth boundary.

A22—29 to 32 inches; very dark gray (10YR 3/1) light
silty clay loam; weak thin platy and moderate fine
subangular blocky structure; firm; medium acid; clear
smooth boundary.

B21t—32 to 41 inches; black (N 2/0) heavy silty clay
loam; moderate fine prismatic structure parting to
moderate fine subangular blocky; firm; thin discontin-
uous clay films and organic films; common fine dark
concretions; medium acid; gradual smooth boundary.

B22—41 to 53 inches; black (10YR 2/1) heavy silty clay
loam; moderate medium prismatic structure parting
to moderate medium and fine subangular blocky;
firm; thin discontinuous clay films and organic films;
common fine hard dark concretions; medium acid;
gradual smooth boundary.

B3tg—53 to 67 inches; very dark gray (10YR 3/1) and
dark gray (10YR 4/1) heavy silty clay loam; few fine
distinct brown (7.5YR 4/4) mottles; moderate
medium prismatic structure parting to moderate fine
and medium subangular blocky; friable; thin discon-
tinuous clay films; common fine hard dark concre-
tions; slightly acid.

The solum is 60 to 76 inches thick. The A1 horizon is
very dark gray (10YR 3/1) or black (10YR 2/1). It is light
silty clay loam or silt loam and is 12 to 24 inches thick.
The A2 horizon is dominantly dark gray (10YR 4/1) or
gray (10YR 5/1). In places it is very dark gray (10YR
3/1) in part of the matrix and has dark brown (7.5YR
3/2) mottles.

The B2t horizon ranges from black (N 2/0) to very
dark gray (10YR 3/1) and, in places, has gray mottles. It
ranges from heavy silty clay loam to light silty clay. The
B horizon of the Humeston soils in Adair County is not
so clayey as is typical for the Humeston series; however,
it does have at least the minimum clay content described
as within the range for the series.

Judson series

The Judson series consists of deep, moderately well
drained and well drained soils that formed in local allu-
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vium. The native vegetation was grass. These soils are
on alluvial fans and foot slopes. Slopes range from 2 to
9 percent. Permeability is moderate.

Judson soils are adjacent to Ladoga and Sharpsburg
soils, upslope, and Colo, Ely, and Kennebec soils,
downslope. Judson soils are not so poorly drained as
Ely, Colo, and Kennebec soils. They have a thicker A
horizon and are less clayey throughout the B horizon
than Ladoga and Sharpsburg soils.

Typical pedon of Judson silty clay loam, 5 to 9 percent
slopes, in cropland on a south-facing foot slope, 90 feet
west and 1,050 feet south of northeast corner of sec. 17,
T.75N., R. 30 W.

Ap—0 to 7 inches; very dark brown (10YR 2/2) light silty
clay loam, very dark grayish brown (10YR 3/2)
crushed; weak medium granular structure; friable;
few clear fine sand grains; slightly acid; clear
smooth boundary.

A12—7 to 16 inches; very dark brown (10YR 2/2) light
silty clay loam, very dark grayish brown (10YR 3/2)
crushed; moderate fine and medium granular struc-
ture; friable; few clear fine sand grains; slightly acid,;
gradual smooth boundary.

A13—16 to 21 inches; very dark brown (10YR 2/2) light
silty clay loam, very dark grayish brown (10YR 3/2)
crushed; weak very fine subangular blocky structure;
friable; few clear fine sand grains; slightly acid; clear
smooth boundary.

A3—21 to 29 inches; very dark grayish brown (10YR
3/2) light silty clay loam; moderate fine subangular
blocky structure; friable; few clear fine sand grains;
slightly acid; gradual smooth boundary.

B2—29 to 35 inches; brown (10YR 4/3) silty clay loam;
dark brown (10YR 3/3) coatings on faces of peds;
weak medium prismatic structure parting to moder-
ate fine and medium subangular blocky; friable; few
clear fine sand grains; slightly acid; gradual smooth
boundary.

B3—35 to 47 inches; mottled yellowish brown (10YR
5/6), dark yellowish brown (10YR 4/4), and grayish
brown (10YR 5/2) silty clay loam; dark brown (10YR
3/3) coatings on faces of peds; weak medium pris-
matic structure parting to weak medium and moder-
ate fine subangular blocky; friable; slightly acid;
gradual smooth boundary.

C—47 to 72 inches; mottled light gray (10YR 6/1),
brown (10YR 4/3), and dark yellowish brown (10YR
4/4) silty clay loam; massive with vertical cleavage;
friable; few fine soft black oxides; slightly acid.

The solum is 40 to 54 inches thick. The A horizon
ranges from black (10YR 2/1) to very dark grayish brown
(10YR 3/2). It is silt loam to light silty clay loam and is
20 to 30 inches thick. The B2 horizon has a clay maxi-
mum of 32 to 35 percent. The B horizon is medium acid
to slightly acid.
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Kennebec series

The Kennebec series consists of deep, moderately
well drained soils that formed in silty alluvium. The native
vegetation was grass. These soils are on bottom lands.
Slopes are 0 to 2 percent. Permeability is moderate.

These soils are a taxadjunct to the Kennebec series
because they have color of 10YR 3/2 in the A1 horizon
at a depth that is less than that described in the defined
range for the series, and the C horizon is more acid.
These differences do not alter the use or behavior of
these soils.

Kennebec soils are adjacent to Colo, Nodaway, and
Vesser soils. Kennebec soils are darker and are less
stratified than Nodaway soils. They are not so clayey as
and have better internal drainage than Colo and Vesser
soils.

Typical pedon of Kennebec silt loam, 0 to 2 percent
slopes, in pasture on bottom land, 130 feet south and 93
feet east of west quarter corner of sec. 36, T. 76 N., R.
30 wW.

A11—0 to 8 inches; very dark brown (10YR 2/2) silt
loam; moderate fine granular structure; friable; slight-
ly acid; clear smooth boundary.

A12—8 to 16 inches; black (10YR 2/1) silt loam; moder-
ate fine granular structure; slightly acid; clear
smooth boundary.

A13—16 to 23 inches; black (10YR 2/1) silt loam; weak
fine subangular blocky structure parting to weak fine
granular; friable; slightly acid; gradual smooth bound-
ary.

A14—23 to 37 inches; very dark grayish brown (10YR
3/2) silt loam; very dark gray (10YR 3/1) on faces
of peds; weak fine subangular blocky structure; fri-
able; slightly acid; gradual smooth boundary.

AC—37 to 48 inches; very dark grayish brown (10YR
3/2) silt loam; very dark gray (10YR 3/1) on faces
of peds; weak medium subangular blocky structure;
friable; few fine soft dark brown oxides; slightly acid;
gradual smooth boundary.

C1—48 to 60 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine subangular blocky structure; friable;
few fine soft dark brown oxides; medium acid; grad-
ual smooth boundary.

The solum is 36 to 50 inches thick. The A horizon is
black (10YR 2/1) or very dark brown (10YR 2/2). It is silt
loam to light silty clay loam. The C horizon ranges from
very dark grayish brown (10YR 3/2) to brown (10YR
5/3).

Ladoga series

The Ladoga series consists of deep, moderately well
drained soils that formed in loess. The native vegetation
was grass and trees. These soils are on ridgetops and
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convex side slopes on uplands and on high stream
benches along the major rivers. Slopes range from 2 to
18 percent. Permeability is moderately slow.

These soils are a taxadjunct to the Ladoga series
because they have grayish brown mottles at a depth of
less than that defined in the range for the series. Also,
the Ladoga soil in map units 76C2 and 76D2 has color
value for moist soil of 4 or higher in the surface layer,
and this is more than that in the defined range for the
series. These differences do not affect the use or behav-
ior characteristics of these soils.

Ladoga soils are adjacent to Armstrong, Gara, Nira,
and Sharpsburg soils. Ladoga soils are more silty in the
B horizon than Armstrong and Gara soils. They have a
thinner A1 horizon than Nira and Sharpsburg soils.

Typical pedon of Ladoga silt loam, 5 to 9 percent
slopes, in pasture, on a ridgetop 200 feet north and 600
feet west of southeast corner of NE1/4 sec. 12, T. 74
N., R. 30 W.

A1—0 to 7 inches; very dark gray (10YR 3/1) heavy silt
loam, very dark grayish brown (10YR 3/2) crushed;
weak fine granular structure; slightly acid; clear
smooth boundary.

A2—7 to 10 inches; dark grayish brown (10YR 4/2) silt
loam, brown (10YR 4/3) crushed; weak very thin
platy structure parting to weak fine granular and
weak very fine subangular blocky; friable; nearly
continuous gray silt coatings when dry; medium acid;
clear smooth boundary.

B1—10 to 13 inches; brown (10YR 4/3) silty clay loam;
moderate very fine subangular blocky structure; firm;
nearly continuous gray silt coatings when dry;
medium acid; clear smooth boundary.

B21t—13 to 19 inches; brown (10YR 4/3) heavy silty
clay loam, yellowish brown (10YR 5/4) crushed; few
fine faint yellowish brown (10YR 5/8) mottles; strong
fine subangular blocky structure; firm; thin discontin-
uous clay films; nearly continuous gray silt coatings;
strongly acid; clear smooth boundary.

B22t—19 to 26 inches; brown (10YR 4/3) silty clay loam;
moderate medium prismatic structure parting to
strong fine subangular blocky; friable; thick nearly
continuous dark brown clay films; many gray silt
coatings; few fine dark oxides; strongly acid; gradual
smooth boundary.

B23t—26 to 38 inches; brown (10YR 4/3) silty clay loam;
common fine distinct grayish brown (10YR 5/2) and
strong brown (7.5YR 5/6 and 5/8) mottles; moder-
ate medium subangular blocky structure; friable; thin
discontinuous clay films on vertical faces of peds;
few fine black oxides; medium acid; gradual smooth
boundary.

B3t—38 to 50 inches; mottled grayish brown (10YR 5/2)
and dark yellowish brown (10YR 4/4) silty clay loam;
weak coarse subangular blocky structure; friable:
thin discontinuous clay films on vertical faces of
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peds; few fine black oxides; medium acid; gradual
smooth boundary.

C1—50 to 63 inches; mottled light brownish gray (10YR
6/2) and yellowish brown (10YR 5/4) light silty clay
loam; massive; friable; few thin discontinuous brown
stains on vertical faces of peds; medium acid; grad-
ual smooth boundary.

The solum is 40 to 60 inches thick. If the A1 horizon is
not eroded, it is very dark gray (10YR 3/1) and very dark
brown (10YR 2/2). The A1 horizon is 6 to 10 inches
thick and is medium acid or slightly acid. In cultivated
areas, the Ap horizon ranges from very dark grayish
brown (10YR 3/2) to dark brown (10YR 4/3) and is 3 to
7 inches thick. The eroded Ap horizon includes material
from the A2 horizon and, in most places, from the upper
part of the B horizon. The B2t horizon is silty clay loam
or heavy silty clay loam.

Lamoni series

The Lamoni series consists of deep, somewhat poorly
drained soils that formed in a thin layer of loess and
weathered, clayey glacial till. The native vegetation was
grass. These soils are on convex side slopes on up-
lands. Slopes range from 5 to 14 percent. Permeability is
slow or very slow.

These soils are a taxadjunct to the Lamoni series
because they have chroma of 1 in the lower part of the
mollic epipedon and have distinct mottles. The Lamoni
soil in map units 822C2, 822D2, and 822D3 does not
have a mollic epipedon. These features are not within
the defined range for the series, but they do not affect
the use or behavior characteristics of these soils.

Lamoni soils are adjacent to Adair, Clarinda, Nira, and
Shelby soils. Lamoni soils have a grayer B horizon than
Adair soils. They are more sandy and are slightly
browner in the upper part of the B horizon than Clarinda
soils. They have a more clayey subsoil than Nira and
Shelby soils.

Typical pedon of Lamoni silty clay loam, 5 to 9 percent
slopes, in pasture on a convex slope, 620 feet west and
300 feet north of southeast corner of sec. 22, T. 77 N.,
R. 30 W.

A1—0 to 10 inches; black (10YR 2/1) silty clay loam:;
strong fine granular and very fine subangular blocky
structure; common fine sand grains; friable; strongly
acid; clear smooth boundary.

A3—10 to 14 inches; black (10YR 2/1) heavy clay loam:;
few fine distinct grayish brown (10YR 5/2) and yel-
lowish brown (10YR 5/6 and 5/8) mottles; moderate
to strong fine subangular blocky structure; friable;
medium acid; gradual wavy boundary.

[IB1—14 to 21 inches; dark grayish brown (10YR 4/2)
light clay; few fine distinct yellowish brown (10YR
5/6) mottles; very dark gray (10YR 3/1) and dark
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gray (10YR 4/1) coatings on faces of peds; moder-
ate fine subangular blocky structure; firm; many fine
sand grains; medium acid; gradual wavy boundary.

[IB21t—21 to 25 inches; grayish brown (2.5Y 5/2) and
dark gray (10YR 4/1) light clay; common fine dis-
tinct yellowish brown (10YR 5/4 and 5/8) mottles;
some very dark gray (10YR 3/1) coatings on faces
of peds; moderate fine subangular blocky structure;
firm; many fine and medium sand grains; medium
acid; clear wavy boundary.

11B22t—25 to 30 inches; yellowish brown (10YR 5/6 and
5/8) light clay; few medium distinct strong brown
(7.5YR 5/6) and common medium distinct grayish
brown (2.5Y 5/2) mottles; weak medium prismatic
structure parting to moderate fine subangular blocky;
firm; many fine and medium sand grains; medium
acid; clear wavy boundary.

lIB23t—30 to 40 inches; mottled grayish brown (2.5Y
5/2), yellowish brown (10YR 5/4 and 5/6), and gray
(10YR 5/1) light clay; weak medium prismatic struc-
ture; firm; many fine to coarse sand grains and
some gravel; medium acid; gradual smooth bound-

ary.

11IB24—40 to 56 inches; mottled grayish brown (2.5Y
5/2), yellowish brown (10YR 5/6), and gray (10YR
5/1) clay loam; weak medium prismatic structure
parting to moderate fine and medium subangular
blocky; firm; many fine to coarse sand grains and
some gravel, medium acid; gradual smooth bound-
ary.

1IB3—56 to 74 inches; mottled mixed light gray (2.5Y N
6/0) and yellowish brown (10YR 5/4 and 5/6) clay
loam; weak fine subangular blocky structure; firm;
common coarse sand grains; medium acid; gradual
smooth boundary.

[IC—74 to 96 inches; yellowish brown (10YR 5/4) clay
loam; few coarse distinct light gray (2.5Y N 6/0)
mottles; massive; firm; common coarse sand grains
and some gravel; medium acid.

The solum is 48 to 74 inches thick. The A1 or Ap
horizon ranges from black (10YR 2/1) to very dark gray-
ish brown (10YR 3/2). It is light or medium clay loam.
The uneroded A1 horizon is 10 to 15 inches thick and is
strongly acid to medium acid.

The 1IB horizon is 40 to 50 percent clay in the finest
part. It is 15 to 30 percent sand and gravel.

Macksburg series

The Macksburg series consists of deep, somewhat
poorly drained soils that formed in loess. The native
vegetation was grass. These soils are on moderately
wide to wide upland divides. Slopes range from 0 to 5
percent.

Macksburg soils are adjacent to Nira, Sharpsburg, and
Winterset soils. Macksburg soils have lower chroma,
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have more mottles, and are more poorly drained than
Nira and Sharpsburg soils. They have higher chroma and
are better drained than Winterset soils.

Typical pedon of Macksburg silty clay loam, 0 to 2
percent slopes, in cropland on a broad upland divide,
663 feet south and 678 feet east of northwest corner of
NE1/4 sec. 22, T. 74 N., R. 31 W.

Ap—o0 to 7 inches; black (10YR 2/1) light silty clay loam;
weak medium subangular blocky structure parting to
weak fine granular; friable; slightly acid; abrupt
smooth boundary.

A12—7 to 14 inches; black (10YR 2/1) silty clay loam;
moderate very fine granular structure; friable;
medium acid; gradual smooth boundary.

A3—14 to 20 inches; very dark brown (10YR 2/2) silty
clay loam; weak fine subangular blocky structure
parting to moderate fine granular; friable; strongly
acid; gradual smooth boundary.

B1—20 to 25 inches; very dark brown (10YR 2/2) and
very dark grayish brown (10YR 3/2) silty clay loam;
moderate very fine subangular blocky structure; fri-
able; strongly acid; clear smooth boundary.

B21t—25 to 36 inches; dark grayish brown (10YR 4/2)
and brown (10YR 5/3) heavy silty clay loam; few
fine faint dark yellowish brown (10YR 4/4) and yel-
lowish brown (10YR 5/6) mottles; weak medium
prismatic structure parting to moderate fine suban-
gular blocky; firm; thin nearly continuous clay films;
few fine hard and soft concretions; strongly acid;
gradual smooth boundary.

B22t—36 to 43 inches; olive gray (5Y 5/2) heavy silty
clay loam; common fine prominent dark brown
(10YR 3/3) and yellowish brown (10YR 5/4) and
few fine prominent strong brown (7.5YR 5/6) mot-
tles; weak medium prismatic structure parting to
moderate medium subangular blocky; firm; thin
nearly continuous clay films; few clay flows in pores;
many fine hard and few soft concretions; medium
acid; gradual smooth boundary.

B3t—43 to 60 inches; olive gray (5Y 5/2) silty clay loam;
many fine and medium prominent yellowish brown
(10YR 5/4) and few strong brown (7.5YR 5/6) mot-
tles; weak coarse prismatic structure parting to weak
medium and coarse subangular blocky; friable; very
thin discontinuous clay films; many fine hard and
few soft concretions; medium acid; diffuse wavy
boundary.

C1—60 to 77 inches; olive gray (5Y 5/2) light silty clay
loam; many medium prominent strong brown (7.5YR
5/6) and common yellowish brown (10YR 5/6) mot-
tles; massive with some vertical cleavage; friabie;
few fine hard and many soft concretions; slightly
acid.

The solum is 52 to 74 inches thick. The Ap horizon is
black (10YR 2/1) or very dark brown (10YR 2/2). it is
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silty clay loam to light silty clay loam. The A horizon is
16 to 24 inches thick and is slightly acid to strongly acid.
The B21 horizon ranges from 10YR to 2.5Y in hue.
The B1 horizon is silty clay loam or heavy silty clay loam.
The B2t horizon ranges from silty clay loam to heavy
silty clay loam.
The C horizon is slightly acid or neutral.

Nira series

The Nira series consists of deep, moderately well
drained soils that formed in grayish-colored, unoxidized
loess. The native vegetation was grass. These soils are
on plane or convex slopes on uplands. Slopes range
from 2 to 14 percent. Permeability is moderately slow.

Nira soils are adjacent to Clarinda, Clearfield, Lamoni,
and Sharpsburg soils. Nira soils are less clayey in the B
horizon than Clarinda and Lamoni soils. They have a
browner B horizon than Clearfield soils. They have more
mottles in the B horizon than Sharpsburg soils.

Typical pedon of Nira silty clay loam, 5 to 9 percent
slopes, in pasture on a short convex slope, 450 feet
north and 1,250 feet east of southwest corner of sec. 17,
T.74 N,, R. 31 W.

A1—0 to 10 inches; very dark gray (10YR 3/1) light silty
clay loam and some very dark grayish brown (10YR
3/2) in the lower part; moderate fine granular struc-
ture; friable; medium acid; clear smooth boundary.

B21—10 to 20 inches; brown (10YR 4/3) silty clay loam
and common very dark gray (10YR 3/1); few fine
distinct strong brown (7.5YR 5/6) mottles; moderate
fine subangular blocky structure; friable; medium
acid; clear wavy boundary.

B22t—20 to 26 inches; mottled grayish brown (2.5Y 5/2)
and strong brown (7.5YR 5/6 and 5/8) silty clay
loam; moderate fine and medium subangular blocky
structure; friable; thin discontinuous clay films;
medium acid; clear wavy boundary.

B31-—26 to 33 inches; light olive gray (5Y 6/2) light silty
clay loam; common fine prominent strong brown
(7.5YR 5/6 and 5/8) and few fine distinct olive (5Y
4/3) mottles; weak medium prismatic structure part-
ing to weak fine subangular blocky; friable; few fine
soft dark oxides; medium acid; clear wavy boundary.

B32—33 to 42 inches; light gray (5Y 6/1) light silty clay
loam; many medium prominent yellowish red (5YR
5/6) motties; weak medium subangular blocky struc-
ture; friable; common soft dark iron and manganese
concretions; medium acid; clear wavy boundary.

C1—42 to 50 inches; light gray (5Y 6/1) light silty clay
loam; common fine and medium prominent yellowish
red (5YR 5/6) mottles; massive; friable; slightly acid;
clear wavy boundary.

C2—50 to 58 inches; mottled light gray (5Y 6/1) and
strong brown (7.5YR 5/6) light silty clay loam; mas-
sive; friable; medium acid; clear wavy boundary.
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C3—58 to 92 inches; light gray (5Y 6/1) light silty clay
loam; common medium and coarse prominent
strong brown (7.5YR 5/8) mottles; massive; friable;
clear wavy boundary.

The solum is 34 to 48 inches thick. The A1 or Ap
horizon ranges from black (10YR 2/1) to very dark gray-
ish brown (10YR 3/2). The A horizon is light silty clay
loam or silty clay loam. If the A horizon is not eroded, it
is 10 to 15 inches thick and is medium acid or slightly
acid.

The B21 horizon is mainly dark brown or brown (10YR
3/3 or 4/3). The B horizon is mainly silty clay loam, and
the clay maximum is 35 percent. The depth to grayish,
deoxidized loess is 16 to 30 inches. The Nira soils in
map units 570C2 and 57002 are taxadjuncts to the Nira
series; they do not have a mollic epipedon of sufficient
thickness.

Nodaway series

The Nodaway series consists of deep, moderately well
drained soils that formed in silty alluvium. The native
vegetation was trees, shrubs, and grasses. These soils
are on first bottoms parallel to stream and river chan-
nels. Old oxbows or non-crossable channels are in some
areas. Slopes are 0 to 2 percent. Permeability is moder-
ate.

Nodaway soils are adjacent to Ackmore, Colo, and
Kennebec soils. Nodaway soils have a thinner and light-
er A horizon than Ackmore, Colo, and Kennebec soils.
Unlike Colo and Kennebec soils, Nodaway soils are
stratified.

Typical pedon of Nodaway silt loam, 0 to 2 percent
slopes, in pasture on a floodplain, 84 feet north of fence
and 50 feet west of Nodaway River, 84 feet north and
1,215 feet west of southeast corner of sec. 18, T. 76 N.,
R. 33 W.

A1—0 to 5 inches; very dark gray (10YR 3/1) silt loam;
weak fine granular structure; friable; neutral; clear
smooth boundary.

C1—5 to 18 inches; very dark gray (10YR 3/1) silt loam;
moderate thin platy structure; friable; some grayish
brown (10YR 5/2) strata; some grayish brown (10YR
5/2) particles on sides of plates; neutral; clear
smooth boundary.

C2—18 to 44 inches; stratified very dark gray (10YR
3/1) and grayish brown (10YR 5/2) silt loam; moder-
ate fine medium and thick platy structure; friable;
few yellowish brown (10YR 5/6) stains; neutral;
clear smooth boundary.

C3—44 to 58 inches; stratified very dark gray (10YR
3/1) and grayish brown (10YR 5/2) silt loam:;
common fine dark reddish brown (5YR 3/4) mottles;
moderate thin platy structure; friable; neutral; clear
smooth boundary.

77

C4—58 to 64 inches; stratified black (10YR 2/1) and
dark gray (10YR 4/1) silt loam; moderate thin platy
structure; friable; some dark gray (10YR 4/1) parti-
cles on sides of plates; neutral; clear smooth bound-
ary.

C5—64 to 78 inches; stratified black (10YR 2/1) silt
loam; weak thin platy structure; friable; some dark
gray (10YR 4/1) particles on sides of plates; few
yellowish brown (10YR 5/6) stains; neutral.

The thickness of the solum is the same as that of the
A horizon. The A1 or Ap horizon ranges from very dark
gray (10YR 3/1) to dark grayish brown (10YR 4/2). The
A horizon is 4 to 10 inches thick and is neutral or slightly
acid.

The C horizon is variable in color and generally ranges
from grayish brown (10YR 5/2) to very dark gray (10YR
3/1). In some pedons, it has thin strata of black (10YR
2/1). The C horizon is silt loam or silty clay loam. In
some pedons, there are thin lenses of sandy loam in the
C horizon.

Olmitz series

The Olmitz series consists of deep, moderately well
drained or well drained soils that formed in loamy allu-
vium. The native vegetation was grass. These soils are
on alluvial fans and foot slopes. Slopes range from 2 to
9 percent. Permeability is moderately slow.

Olmitz soils are adjacent to Caleb, Dickinson, Gara,
Shelby, Ely, and Judson soils. Olmitz soils have a thicker
and darker A1 horizon than Caleb, Dickinson, Gara, or
Shelby soils. Unlike Caleb soils, they do not have an A2
horizon. They are more sandy and less silty in the B
horizon than Ely and Judson soils.

Typical pedon of Olmitz loam, 2 to 5 percent slopes, in
cropland on a north-facing foot slope, 2,500 feet north
and 75 feet west of southeast corner of sec. 2, T. 75 N.,
R. 32 W,

Ap—0 to 8 inches; black (10YR 2/1) loam; very weak
fine granular structure; friable; slightly acid; gradual
smooth boundary.

A12—8 to 17 inches; black (10YR 2/1) loam; weak fine
subangular blocky structure parting to weak fine
granular; friable; medium acid; gradual smooth
boundary.

A13—17 to 23 inches; very dark brown (10YR 2/2) light
clay loam; very dark grayish brown (10YR 3/2) coat-
ings on faces of peds; moderate fine subangular
blocky structure; friable; medium acid; gradual
smooth boundary.

A3—23 to 30 inches; very dark grayish brown (10YR
3/2) light clay loam; moderate fine subangular
blocky structure; common very dark brown (10YR
2/2) organic coatings on faces of peds; friable;
medium acid; gradual smooth boundary.
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B1—30 to 40 inches; brown (10YR 4/3) light clay loam;
weak medium prismatic structure parting to moder-
ate fine and medium subangular blocky; friable;
common very dark grayish brown (10YR 3/2) organ-
ic coatings on faces of peds; slightly acid; gradual
smooth boundary.

B21—40 to 50 inches; dark brown (10YR 3/3) and some
brown (10YR 4/3) light clay loam; weak medium
prismatic structure parting to moderate fine suban-
gular blocky; friable; common very dark grayish
brown (10YR 3/2) organic coatings on faces of
peds; slightly acid; gradual smooth boundary.

B3—50 to 72 inches; brown (10YR 4/3) and some dark
brown (10YR 3/3) light clay loam; common fine faint
dark yellowish brown (10YR 4/4) mottles; weak
medium prismatic structure parting to weak fine and
medium subangular blocky; friable; common very
dark grayish brown (10YR 3/2) organic coatings on
faces of peds; slightly acid.

The solum is 52 to 65 inches thick. The A1 horizon is
black (10YR 2/1) or very dark brown (10YR 2/2). The A
horizon is loam or light clay loam and is 24 to 32 inches
thick. The A3 horizon is very dark brown (10YR 2/2),
very dark grayish brown (10YR 3/2), or dark brown
(10YR 3/3).

The B2 horizon is light clay loam or clay loam. It is
medium acid or slightly acid. The B3 horizon ranges from
clay loam to sandy clay loam or loam.

Sharpsburg series

The Sharpsburg series consists of deep, moderately
well drained soils that formed in loess. The native vege-
tation was grass. These soils are on convex ridges and
side slopes on uplands and on high benches in valleys.
Slopes range from 0 to 14 percent. Permeability is mod-
erately slow.

Sharpsburg soils are adjacent to Adair, Ladoga,
Macksburg, Nira, and Shelby soils. Sharpsburg soils are
more silty and less sandy than Adair and Shelby soils.
They have a thicker A1 horizon than Ladoga soils. They
have better internal drainage than Macksburg soils. They
have fewer mottles in the subsoil above a depth of 30
inches than Nira soils.

Typical pedon of Sharpsburg silty clay loam, 2 to 5
percent slopes, in cropland on a south-facing slope, 45
feet east and 2,560 feet north of the southwest corner of
sec. 33, T. 76 N, R. 31 W.

Ap—o0 to 9 inches; black (10YR 2/1) light silty clay loam;
weak medium and fine granular structure; friable;
slightly acid; clear smooth boundary.

A12—9 to 14 inches; black (10YR 2/1) light silty clay
loam; weak fine subangular blocky structure; friable;
medium acid; clear smooth boundary.
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A3—14 to 21 inches; very dark grayish brown (10YR
3/2) and some black (10YR 2/1) silty clay loam;
weak coarse and medium subangular blocky struc-
ture parting to moderate fine subangular blocky; fri-
able; medium acid; clear smooth boundary.

B21t—21 to 28 inches; brown (10YR 4/3) silty clay loam;
many dark brown (10YR 3/3) and few very dark
grayish brown (10YR 3/2) coatings on faces of
peds; weak coarse prismatic structure parting to
moderate medium subangular blocky; firm; thin con-
tinuous clay films; medium acid; gradual smooth
boundary.

B22t—28 to 34 inches; brown (10YR 4/3) silty clay loam;
dark brown (10YR 3/3) coatings on faces of peds;
weak coarse prismatic structure parting to moderate
medium subangular blocky; firm; thin continuous clay
films; medium acid; gradual smooth boundary.

B23t—34 to 41 inches; mottled brown (10YR 4/3), gray-
ish brown (2.5Y 5/2), yellowish brown (10YR 5/4),
and dark yellowish brown (10YR 4/4) silty clay loam;
weak coarse prismatic structure parting to moderate
fine and medium subangular blocky; friable; thin dis-
continuous clay films; few soft black oxides; medium
acid; gradual smooth boundary.

B3t—41 to 50 inches; mottled grayish brown (2.5Y 5/2)
and yellowish brown (10YR 5/8) silty clay loam;
weak coarse prismatic structure; friable; thin continu-
ous clay films; few soft black oxides; medium acid;
gradual smooth boundary.

C—50 to 60 inches; light brownish gray silty clay loam;
many coarse distinct strong brown (7.5YR 5/6) mot-
tles; massive; friable; common medium and coarse
black oxides; medium acid.

The solum is 42 to 65 inches thick. The A1 or Ap
horizon ranges from black (10YR 2/1) to very dark gray-
ish brown (10YR 3/2). The A3 horizon ranges from black
(10YR 2/1) to dark brown (10YR 3/3). The A horizon is
light silty clay loam or silty clay loam throughout. In
uneroded areas it is 10 to 22 inches thick and is medium
acid or slightly acid.

In the B21t and B22t horizons, the inside of the peds
is brown (10YR 4/3) or dark yellowish brown (10YR
4/4). The B2t horizon is silty clay loam or heavy silty
clay loam; on the average it is more than 35 percent
clay. The B3t horizon has mottles that range from light
brownish gray (2.5Y 6/2) to grayish brown (2.5Y 5/2)
and from brown (10YR 4/3) to yellowish brown (10YR
5/8).

The C horizon ranges from silty clay loam to silt loam.

The Sharpsburg soils in map units 370C2, 370D2, and
675D2 are taxadjuncts to the Sharpsburg series; they do
not have a mollic epipedon of sufficient thickness. This
difference does not affect the use and behavior charac-
teristics of these soils.
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Shelby series

The Shelby series consists of deep, moderately well
drained soils that formed in glacial till. The native vegeta-
tion was grass. These soils are on convex side slopes
and narrow ridges on uplands. Slopes range from 5 to
25 percent. Permeability is moderately slow.

Shelby soils are adjacent to Adair, Clarinda, and
Lamoni soils. Shelby soils have a subsoil that is less
clayey than and is not so red as that of Adair soils. The
subsoil of Shelby soils is less clayey than and not so
gray as that of Clarinda and Lamoni soils. Shelby soils
have a thicker A1 horizon than Gara soils. Unlike the
uneroded Gara soils, they do not have an A2 horizon.

Typical pedon of Shelby clay loam, 9 to 14 percent
slopes, 297 feet east and 129 feet south of northwest
corner of SW1/4SE1/4NW1/4 sec. 18, T. 76 N., R. 31
W.

Ap—o0 to 7 inches; very dark brown (10YR 2/2) light clay
loam, black (10YR 2/1) or very dark brown (10YR
2/2) crushed, dark gray (10YR 4/1) dry; weak fine
granular structure; friable; medium acid; clear
smooth boundary.

A3—7 to 11 inches; very dark grayish brown (10YR 3/2)
and some very dark brown (10YR 2/2) and dark
brown (10YR 3/3) light clay loam, dark grayish
brown (10YR 4/2) dry; moderate fine subangular
blocky structure; friable; strongly acid; clear smooth
boundary.

B21t—11 to 17 inches; dark brown (10YR 3/3) clay
loam, very dark brown (10YR 2/2) along channels;
moderate fine and very fine subangular blocky struc-
ture; firm; thin continuous clay films; few stones and
pebbles; strongly acid; clear smooth boundary.

B22t—17 to 23 inches; dark yellowish brown (10YR 4/4)
clay loam, very dark brown (10YR 2/2) along chan-
nels in the upper part; moderate fine subangular
blocky structure; firm; medium continuous clay films;
few stones and pebbles; medium acid; clear smooth
boundary.

B23t—23 to 34 inches; brown (10YR 4/3) clay loam; few
fine faint grayish brown (2.5Y 5/2) and few coarse
strong brown (7.5YR 5/6) and reddish yellow (7.5YR
6/8) mottles; weak fine and medium blocky struc-
ture; firm; medium continuous clay films; few stones
and pebbles; medium acid; gradual smooth bound-

ary.

B3t—34 to 48 inches; brown (10YR 4/3) light clay loam;
common medium grayish brown (2.5YR 5/2) and
few fine strong brown (7.5YR 5/6) mottles; weak
medium and coarse blocky structure; firm; medium
prisms; thin continuous clay films on blocky peds in
the upper part, discontinuous in the lower part;
slightly acid; clear smooth boundary.

C1—48 to 60 inches; mottled grayish brown (2.5Y 5/2)
and dark yellowish brown (10YR 4/4) clay loam;
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massive; firm; thin discontinuous clay films on verti-
cal faces of peds; few stones and pebbles; common
white soft to very hard carbonate nodules less than
1/4 inch in diameter; calcareous; gradual smooth
boundary.

C2—60 to 72 inches; mottled grayish brown (2.5Y 5/2)
and yellowish brown (10YR 5/6) clay loam; massive;
friable; few stones and pebbles; calcareous; gradual
smooth boundary.

The solum is 30 to 60 inches thick. The A horizon
ranges from very dark brown (10YR 2/2) to very dark
gray (10YR 3/1) or very dark grayish brown (10YR 3/2).
It ranges from loam to light clay loam or silt loam. It is 9
to 14 inches thick and is medium acid or slightly acid.

The B2t horizon ranges from brown (10YR 4/3) to
yellowish brown (10YR 5/6). It is clay loam and has a
maximum clay content of 35 percent. The B3t horizon is
clay loam or light clay loam.

The C horizon is calcareous beginning at a depth
between 30 and 60 inches.

The Shelby soils in map units 24C2, 24D2, 24E2,
24F2, 93D2, and 93E2 are taxadjuncts to the Shelby
series because they do not have a mollic epipedon. This
difference does not affect the use and behavior charac-
teristics of these soils.

Sogn series

The Sogn series consists of shallow, somewhat exces-
sively drained soils that formed in loamy material overly-
ing limestone bedrock. The native vegetation was grass.
These soils are on uplands adjacent to the valley of the
Middle River. Slopes range from 25 to 40 percent. Per-
meability is moderate.

These soils are a taxadjunct to the Sogn series be-
cause the climate is more moist and the slopes are
steeper than is defined in the range for the series. These
differences, however, do not affect the use and behavior
characteristics of these soils.

Sogn soils are adjacent to Clinton and Gara soils.
They are the only shallow soils in Adair County.

Typical pedon of Sogn silty clay loam in an area of
Sogn soils, 25 to 40 percent slopes, in pasture on a
north-facing slope, 750 feet east and 1,300 feet south of
the northwest corner of sec. 25, T. 76 N, R. 30 W.

A1—0 to 9 inches; black (10YR 2/1) silty clay loam;
moderate fine and medium granular structure; fri-
able; neutral; clear wavy boundary.

C—9 to 16 inches; 80 to 90 percent limestone frag-
ments; dark silty clay loam soil material in cracks
and crevices; calcareous; abrupt wavy boundary.

R—16 inches; hard, fractured limestone bedrock.

The thickness of the solum and the depth to limestone
range from 4 to 16 inches. The A1 horizon is black
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(10YR 2/1) or very dark gray (10YR 3/1). It ranges from
silty clay loam to silt ioam or loam. it is 4 to 10 inches
thick and is neutral or calcareous. The C horizon is 60 to
95 percent limestone fragments and is 3 to 10 inches
thick. The R layer is at a depth between 7 and 20
inches.

Vesser series

The Vesser series consists of deep, somewhat poorly
drained or poorly drained soils that formed in silty allu-
vium. The native vegetation was grass. These soils are
on high bottom lands, fans, and foot slopes. Slopes
range from 0 to 5 percent. Permeability is moderate.

Vesser soils are adjacent to Ackmore, Colo, Humes-
ton, Kennebec, and Nodaway soils. Vesser soils have a
lighter colored and less clayey B horizon than Humeston
soils. Unlike Ackmore, Colo, Kennebec, and Nodaway
soils, they have an A2 horizon. Unlike Nodaway soils,
they are not stratified.

Typical pedon of Vesser silt loam, 0 to 2 percent
slopes, in cropland on bottom lands, 27 feet south of
fence and 72 feet west of northwest corner of sec. 27,
T.76 N, R. 30 W.

Ap—O0 to 8 inches; very dark gray (10YR 3/1) heavy silt
loam; weak fine and medium granular structure; very
friable; neutral; clear smooth boundary.

A12—8 to 15 inches; black (10YR 2/1) heavy silt loam;
few fine distinct dark reddish brown mottles; very
weak thin platy structure parting to weak fine suban-
gular blocky; very friable; slightly acid; clear smooth
boundary.

A21—15 to 24 inches; dark gray (10YR 4/1) and very
dark gray (10YR 3/1) silt loam; few fine distinct
brown (7.5YR 4/2) mottles; weak very thin platy
structure parting to weak very fine subangular
blocky; very friable; medium acid; gradual smooth
boundary.

A22—24 to 33 inches; dark gray (10YR 4/1) and very
dark gray (10YR 3/1) silt loam; few fine faint brown
(7.5YR 4/2) mottles; weak thin platy structure part-
ing to weak fine subangular blocky; very friable;
medium acid; clear smooth boundary.

B21tg—33 to 36 inches; dark gray (10YR 4/1) light silty
clay loam; common fine distinct reddish brown
(5.5YR 4/4) mottles; moderate medium prismatic
structure parting to weak fine and medium subangu-
lar blocky; friable; discontinuous very dark gray
(10YR 3/1) organic clay films; common black (10YR
2/1) organic accumulations in old root channels; few
black oxides; some gray (10YR 5/1) silt coatings on
faces of peds; medium acid; gradual smooth bound-

ary.
B22tg—36 to 41 inches; dark gray (10YR 4/1) silty clay
loam; common fine distinct brown (7.5YR 4/4) mot-
tles; moderate medium prismatic structure parting to
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weak fine and medium subangular blocky; friable;
discontinuous very dark gray (10YR 3/1) organic
clay films; few black oxides; medium acid; gradual
smooth boundary.

B23tg—41 to 49 inches; dark gray (10YR 4/1) silty clay
loam; common medium distinct brown (7.5YR 4/4)
mottles; moderate medium prismatic structure part-
ing to weak fine and medium subangular blocky;
friable; thin discontinuous clay films; black organic
clay flows in old root channels; medium acid; gradu-
al smooth boundary.

B31tg—49 to 65 inches; dark gray (10YR 4/1) and gray
(10YR 5/1) silty clay loam; common medium distinct
yellowish brown (10YR 5/6) mottles; weak medium
prismatic structure; friable; moderately thick black
discontinuous organic clay flows in old root chan-
nels; medium acid.

The solum is 60 to 80 inches thick. The A1 horizon
ranges from black (10YR 2/1) to very dark grayish brown
(10YR 3/2). It is heavy silt loam or light silty clay loam.
The A horizon is 12 to 20 inches thick and is medium
acid to neutral. The A2 horizon ranges from very dark
gray (10YR 3/1) to gray (10YR 5/1). It is 12 to 18 inches
thick.

The B2 horizon ranges from dark gray (10YR 4/1) to
gray (10YR 5/1) and has darker colored coatings on
faces of peds. It is light silty clay loam to medium silty
clay loam.

Winterset series

The Winterset series consists of deep, poorly drained
soils that formed in loess. The native vegetation was
grass. These soils are on broad upland divides. Slopes
are 0 to 2 percent. Permeability is slow or moderately
slow.

Winterset soils are adjacent to Macksburg and Sharps-
burg soils. They have grayer B2 and B3 horizons than
Macksburg and Sharpsburg soils.

Typical pedon of Winterset silty clay loam, 0 to 2
percent slopes, in cropland on a broad upland divide,
1,520 feet west and 1,600 feet north of southeast corner
of sec. 24, T. 77 N., R. 30 W.

Ap—O0 to 7 inches; black (10YR 2/1) light silty clay loam;
weak fine subangular blocky structure parting to
weak fine granular; friable; neutral; gradual smooth
boundary.

A12—7 to 16 inches; black (10YR 2/1) light silty clay
loam; weak fine subangular blocky structure parting
to weak fine granular; friable; medium acid; gradual
smooth boundary.

B1—16 to 23 inches; very dark gray (10YR 3/1) heavy
silty clay loam, dark gray (10YR 4/1) crushed; few
fine distinct olive brown (2.5Y 4/4) motties: moder-
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ate very fine subangular blocky structure; friable;
medium acid; gradual smooth boundary.

B21tg—23 to 31 inches; dark gray (10YR 4/1) light silty
clay; common fine distinct yellowish brown (10YR
5/4 and 5/6) mottles; weak medium prismatic struc-
ture parting to moderate very fine subangular blocky;
firm; medium acid; gradual smooth boundary.

B22tg—31 to 40 inches; grayish brown (2.5Y 5/2) and
gray (5Y 6/1) heavy silty clay loam; many medium
distinct yellowish brown (10YR 5/4 and 5/6) mot-
tles; dark gray (10YR 4/1) coatings on peds; moder-
ate medium prismatic structure parting to moderate
fine and medium subangular blocky; firm; medium
acid; gradual smooth boundary.

B3tg—40 to 61 inches; gray (5Y 6/1) silty clay loam;
many moderate and coarse distinct yellowish brown
(10YR 5/6 and 5/8) mottles; dark gray (10YR 4/1)
and gray (10YR 5/1) coatings on peds in upper part
of horizon; moderate fine prismatic structure in
upper part and very weak fine prismatic structure in
lower part; friable; common fine soft dark oxides;
common dark organic coatings in root channels;
slightly acid; gradual smooth boundary.

Cg—61 to 72 inches; gray (5Y 6/1) light silty clay loam;
many medium and coarse distinct yellowish brown
(10YR 5/6 and 5/8) mottles; massive; friable;
common fine soft dark oxides; common dark organic
coatings in root channels.

The solum is 54 to 70 inches thick. The A1 horizon is
black (10YR 2/1 or N 2/0). The A horizon is light silty
clay loam or medium silty clay loam. It is 14 to 20 inches
thick and ranges from medium acid to slightly acid.

The B1 horizon ranges from black (10YR 2/1) to very
dark gray (10YR 3/1). The B2 horizon ranges in hue
from 10YR to 2.5Y or 5Y. It is heavy silty clay loam or
light silty clay. The B3 horizon also ranges in hue from
10YR to 2.5Y or 5Y. It ranges from light silty clay loam to
silty clay loam.

Zook series

The Zook series consists of deep, poorly drained soils
that formed in silty and clayey alluvium. The native vege-
tation was grass. These soils are on low, flat flood plains
and in drainageways. Slopes range from 0 to 5 percent.
Permeability is slow.

These soils are a taxadjunct to the Zook series be-
cause they do not have mottles in the lower part of the
mollic epipedon and do not have mottles or the colors
defined for the series directly below the mollic epipedon.
These differences do not affect the use and behavior
characteristics of these soils.

Zook soils are adjacent to Colo, Ackmore, Kennebec,
and Nodaway soils. Zook soils are darker in color and
are more clayey in the A and B horizons than Kennebec
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and Nodaway soils. They differ from Colo and Ackmore
soils in not having a buried soil horizon.

Typical pedon of Zook silty clay loam, O to 2 percent
slopes, in pasture on a creek bottom, 520 feet west and
400 feet north of southeast corner of sec. 36, T. 75 N.,
R. 3t w.

Ap—O0 to 4 inches; black (10YR 2/1) silty clay loam;
moderate fine granular structure; friable; slightly
acid; clear smooth boundary.

A12—4 to 14 inches; black (N 2/0) silty clay loam; mod-
erate fine granular structure; friable; medium acid;
clear smooth boundary.

A13—14 to 23 inches; black (N 2/0) heavy silty clay
loam; moderate fine and very fine subangular blocky
structure; firm; indefinite sheen on faces of peds;
slightly acid; gradual smooth boundary.

A3—23 to 30 inches; black (10YR 2/1) light silty clay;
weak medium prismatic structure parting to moder-
ate fine and medium angular blocky; firm; definite
sheen on faces of peds; slightly acid; gradual
smooth boundary.

B1g—30 to 40 inches; very dark gray (10YR 3/1) light
silty clay; weak medium prismatic structure parting to
moderate fine and very fine angular blocky; firm;
definite sheen on faces of peds; slightly acid; gradu-
al smooth boundary.

B2g—40 to 51 inches; very dark gray (10YR 3/1) light
silty clay; weak medium prismatic structure parting to
moderate fine angular blocky; firm; definite sheen on
faces of peds; slightly acid; gradual smooth bound-
ary.

B3g—51 to 64 inches; dark gray (10YR 4/1) and very
dark gray (10YR 3/1) heavy silty clay loam; weak
medium prismatic structure parting to moderate fine
angular blocky; firm; definite sheen on faces of
peds; some black (10YR 2/1) clay balls 1/2 to 1
inch in diameter; neutral; gradual smooth boundary.

The solum is 44 to 64 inches thick. The A horizon is
black (N 2/0 or 10YR 2/1). It ranges from silty clay loam
to light silty clay. It is 26 to 38 inches thick and is
medium acid to slightly acid.

The B horizon ranges from black (10YR 2/1) to very
dark gray (10YR 3/1) above a depth of 40 inches. It is
heavy silty clay loam or light silty clay in the zone of
maximum clay content. The B horizon is 10 to 40 inches
thick and ranges from medium acid to neutral.

Formation of the soils

In this section, the factors that have affected soil for-
mation in Adair County are described. This section can
be useful to scientists, teachers, students, and others
interested in the formation and classification of soils. A
detailed description of the profile considered representa-
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tive of each soil series is included in the section, “Sail
series and morphology.”

Factors of soil formation

A soil is produced through the action of soil-forming
processes on material deposited or accumulated by geo-
logic agencies. The characteristics of a soil at any given
time are determined by the physical and mineralogical
composition of the parent material; the climate under
which the soil material has accumulated and existed
since accumulation; the plant and animal life on and in
the soil; the relief, or lay of the land; and the length of
time the processes of soil formation have acted on the
soil material.

Climate and vegetation are the active factors in soil
formation. They act on parent material that has accumu-
lated through the weathering of rocks and slowly change
it into a natural body that has genetically related hori-
zons. The effects of climate and vegetation are condi-
tioned by relief. Parent material also affects the kind of
soil that is formed and, in extreme cases, determines it
almost entirely. And time is required to change the
parent material into soil. A long period of time generally
is required for distinct horizons to develop.

The effects of the five factors of soil formation are so
closely interrelated 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 not known.

Parent material

The soils of Adair County formed in four kinds of
geologic material. Listed in the order of their influence,
these are loess, glacial till, alluvium, limestone, and
eolian sand. The relationship of some of the major soils
to their parent material is shown in figures 1,2,3,4, and 5.

In Adair County, the various deposits and subsequent
geologic erosion have resulted in a landscape that is
characterized by broad, stable ridgetops, gently sloping
to steep side slopes, and numerous large and small
stream valleys. The soils on ridgetops formed in loess,
the soils on steep side siopes formed in glacial till and
limestone, and the soils in valleys formed in alluvium. A
detailed study has been made of the landscape evolu-
tion and soil formation in the county by R. V. Ruhe, R. B.
Daniels, and J. G. Cady (27).

Loess—Loess is silty wind-deposited material. It con-
sists largely of silt particles and has a smaller amount of
clay and sand. Loess is the most extensive parent mate-
rial in Adair County. It was deposited during the Wiscon-
sin glacial period, from about 24,500 to 14,000 years ago
(15,19). It is believed to have been blown mainly from
the flood plain of the Missouri River along the western
boundary of lowa (6). The thickness of the loess depos-
its and the differences between the soils that formed in
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loess are related to the distance of these soils from the
source of the loess. The loess in Adair County is about
12 to 18 feet thick on the nearly level, stable divides
(24). It is thinner on the side slopes, and on the higher
uplands it has been completely removed by erosion,
exposing the glacial till.

In the southwestern and southern parts of lowa, the
loess gradually thins and becomes finer textured from
west to east. The range in texture is not great in Adair
County.

The most extensive soils in Adair County that formed
in loess are the Ladoga, Macksburg, Nira, and Sharps-
burg soils. Clearfield, Clinton, and Winterset soils also
formed in loess but are less extensive.

Many studies have been done on the loess and the
soils that formed in loess in western and southwestern
lowa. Ruhe and others (3,74,79,27) have studied the
relationship of loess to topography in western lowa. Da-
vidson and associates (4) studied the physical and engi-
neering properties of loess in western lowa and else-
where. Ulrich (26,27) studied physical and chemical
changes accompanying soil profile formation in soils
formed in loess, including Winterset soils, in southwest
lowa. Other chemical and physical data have been re-
ported on Macksburg, Sharpsburg, and Winterset soils
(22,29).

Glacial till—Twao glaciers, the Nebraskan and, later, the
Kansan, have deposited material in Adair County. Ne-
braskan till is not identifiable on the landscape in Adair
County but can be seen in a few deep cuts in the
southwestern part. Kansan till is exposed throughout the
county. In steep areas in the southern part, it forms an
extensive part of the landscape. Unweathered till is firm,
calcareous clay loam. It consists of pebbles, boulders,
and sand as well as silt and clay. This till is a heteroge-
neous mixture that shows little evidence of sorting or
stratification. The mineral composition of the compo-
nents of this till also is heterogeneous (77) and is similar
to that of particles of unweathered loess.

The glacial deposits in Adair County are 6 to 12 feet
thick in areas where limestone and shale crop out but
range to 100 feet or more in thickness in the southern
part of the county. The thickness, hardness, or absence
of underlying sediment or rock apparently has had a
direct effect on the thickness of the glacial till.

Soils had formed on the Kansan till plain during the
Yarmouth and Sangamon interglacial periods, before the
loess was deposited (27). In nearly level areas, these
soils were strongly weathered and had a gray, plastic
subsoil called gumbotil (9,70,76, 27). This gumbotil is
several feet thick and has very slow permeability. A
widespread erosion surface has cut below the Yarmouth-
Sangamon paleosol into the Kansan till and older depos-
its. The surface generally is characterized by a stone line
or subadjacent sediment and is surmounted by pedisedi-
ment (76,17,18,19,20). A paleosol formed in the pedise-
diment stone line and, generally, in the subadjacent till.
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This surface is referred to as Late Sangamon. The pa-
leosol was less strongly weathered, more reddish in
color, and not so thick as that in the nearly level areas.

The soils that formed in Kansan till during the Yar-
mouth and Sangamon periods were covered by loess.
Geologic erosion has removed this loess in many sloping
areas and has exposed the paleosol. In places, the pa-
leosol has been beveled or truncated so that only the
lower part of the strongly weathered paleosol remains.
This erosion took place prior to loess deposition, about
25,000 years ago or more (27). In other places, erosion
has removed all of the paleosol and has exposed till that
is only slightly weathered at the surface. This erosion
occurred mainly in post-glacial times.

Clarinda soils formed in the Yarmouth-Sangamon pa-
leosol of strongly weathered, gray clay. Lamoni soils
formed in the truncated Yarmouth-Sangamon paleosol.
The clay layer in L.amoni soils is not so thick as that in
Clarinda soils. Adair and Armstrong soils formed in areas
where the less strongly weathered, reddish paleosol is
exposed. Gara and Shelby soils formed in slightly weath-
ered glacial till.

Caleb soils formed in pre-Sangamon erosional sedi-
ment of variable texture and of glacial origin. This sedi-
ment appears to have been angularly truncated in many
places, commonly resulting in an irregular mixture of
material of contrasting textures. Caleb soils are on ex-
tended, stepped interfluves upslope from the present
drainage system. The landscape in areas of Caleb soils
is partly influenced by valley fill, but the surface blends
with the present erosional uplands. These soils are
higher in elevation than the soils on the modern flood
plains, but they are lower than Gara and Shelby soils.
Caleb soils are downslope from that part of the inter-
fluves that has been truncated in Recent (Wisconsin)
time.

Alluvium—Alluvium consists of sediment that has been
deposited along major and minor streams and drain-
ageways as well as on benches. It varies widely in tex-
ture because the material from which the alluvium was
derived and the manner in which it was deposited differ.
In Adair County, alluvium has derived mainly from loess,
glacial till, and layers of exposed shale. On narrow
stream bottoms and on foot slopes along the Middle
River, fragmented limestone has been washed down
from steep side slopes. These fragments formed a flaggy
substratum over which the silty and loamy alluvium was
later deposited.

Alluvial material that has been transported only a short
distance is called local alluvium. This alluvium retains
many of the characteristics of the soils from which it has
washed. Judson soils, for example, generally are at the
base of slopes below soils that formed in loess. They
are silty and are similar in texture to the soils upslope.
Olmitz soils also formed in local alluvium, but they are
downslope from till-derived soils. They are more sandy
than Judson soils because the alluvium in which they
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formed was derived from sandier soils. Ely soils also
formed in local alluvium.

When rivers and streams overflow, coarse textured or
sandy material is deposited first on the soils adjacent to
the stream channel. As the water spreads slowly toward
the uplands, the silt and very fine sand are deposited.
When floodwaters are high, the water spreads slowly
toward the edge of the flood plain, carrying particles of
very fine silt and clay. As the floodwaters recede, these
particles settle and are mixed with fine particles of the
local alluvium.

This pattern is evident in many places on wider stream
bottoms of the North, Middle, and Grand Rivers. In these
areas, alluvial land is located nearest to the streams.
Nodaway soils are next, and then Kennebec soils.
Nodaway soils mainly consist of coarse silt but also have
some fine sand and clay. Kennebec soils are more silty
and clayey and less sandy than Nodaway soils. Colo and
Zook soils are located farther from the main channel.
They are the finest textured, most poorly drained soils,
and they are somewhat lower in elevation than the other
soils.

Some benches or second bottoms are along the main
streams in the northeastern and southwestern parts of
the county. In these areas, loess-covered benches have
formed over the underlying sandy alluvium. Sharpsburg,
bench, and Ladoga, bench, soils are not so subject to
flooding as Kennebec and Nodaway soils, and they have
more profile development. In some areas, streams are
still cutting into limestone, and the flood plains are nar-
rower.

Limestone—The oldest parent material in the county is
limestone. Beds of limestone were deposited during a
sedimentary cycle in the Pennsylvanian Period. These
limestone beds are on side slopes of the Middle River
Valley in the eastern part of Adair County. These areas
are included in the map unit of Sogn soils or are shown
on the detailed maps as rock outcrops.

Sandstone is not exposed in Adair County except for
one place in a road cut in the northwestern part.

Eolian (windblown) sand consists mainly of fine quartz
sand that, in Adair County, is mixed with some silt. It has
been blown from stream bottoms and deposited on
nearby ridgetops and side slopes. Most areas of eolian
sand are minor in extent and are shown on the soil maps
by a spot symbol. Small areas of eolian sand are includ-
ed in the mapping of Dickinson soils.

Climate

The climate in Adair County, according to recent evi-
dence, has been variable. Walker (37) concluded in
recent studies that in the post-Cary glaciation, which
occurred between 13,000 and 10,500 years ago, the
climate was cool and the vegetation was dominantly
conifers. However, between 10,500 and 8,000 years ago,
a warming trend occurred, and the vegetation changed
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from conifers to mixed forest in which hardwoods were
prominent. Beginning about 8,000 years ago, the climate
became still warmer and also drier. At this time, herba-
ceous prairie plants became dominant and have re-
mained dominant up to the present. McComb and
Loomis (72), in studies made of the transition from forest
to prairie in central lowa, concluded that a late change
occurred in post-glacial climate. The climate changed
from relatively dry prairie to a moderately moist climate.
Walker's evidence indicates that this change may have
begun about 3,000 years ago. The present climate is
midcontinental subhumid.

The climate is nearly uniform throughout the county.
However, in areas where soils are developing, the influ-
ence of the general climate on soil formation is modified
by local conditions. For example, the soils on south-
facing slopes have a microclimate that is warmer and
less humid than the climate of nearby areas. Low-lying,
poorly drained soils on bottoms have a wetter and colder
microclimate than most of the surrounding soils.

The general climate in the survey area has had an
important overall influence on the characteristics of the
soils but has not caused significant differences among
them. However, local climatic differences can influence
soil characteristics within the same climatic region.

Changes in temperature activate the weathering of
parent materia! by water and air. Weathering results in
changes caused by physical and chemical actions. Rain-
fall has influenced soil formation through its effect on the
amount of leaching that occurs and on the kind of plants
that grow. Some variations in plant and animal life are
caused by variations in temperature or by the action of
other climatic forces on the soil material; in this way
climate influences the soils through changes that are
brought about by differences in plant and animal popula-
tions.

Plants and animals

Many kinds of living organisms, including burrowing
animals, worms, crayfish, and micro-organisms, affect
soil development. Differences in the kind of vegetation
commonly cause the most marked differences among
soils (713).

The soils in Adair County have been influenced in
recent times by two main types of vegetation—prairie
grasses and trees. The main prairie grasses were big
bluestem and little bluestem, and the trees were mainly
deciduous—oak, hickory, ash, and elm.

When the county was settled, tall prairie grasses were
the dominant vegetation on the broad, nearly level to
gently rolling uplands. About 70,000 acres in the survey
area was in trees at the time of settlement. Trees were
growing near most major streams and their major tribu-
taries.

Soils that formed under prairie vegetation typically
have a thicker, darker surface layer than soils that

SOIL SURVEY

formed under trees because grasses have many roots
and tops that have decayed on or in the soil. The organ-
ic matter in soils that formed under trees was derived
mainly from leaves that were deposited on the surface of
the soil. Soils that formed under trees generally are more
acid and have had more leaching of bases and clay
minerals.

Sharpsburg and Macksburg soils are typical of soils
that formed in loess under prairie vegetation. Shelby
soils are typical of soils that formed in glacial till under
grasses.

Clinton soils in Adair County formed in loess under
forest vegetation. These soils have a thin, light-colored
A1 horizon; a prominent, gray A2 horizon that is very
distinct when dry; and a B horizon that has stronger
structure and shows more evidence of the accumulation
of silicate clay than that of soils that formed under prairie
vegetation.

Ladoga and Gara soils, however, have properties that
are intermediate between those of soils that formed en-
tirely under trees and those of soils that formed under
grass. Ladoga and Gara soils are believed to have
formed under prairie grasses and later were covered by
trees. Their morphology reflects the influence of both
trees and grass.

Relief

Relief in Adair County ranges from nearly level to very
steep. It is important to soil formation because it affects
drainage, runoff, the height of the water table, and ero-
sion.

In soils that formed in the same parent material, the
influence of relief can be seen in differences in color,
thickness of the solum, and horizonation. For example,
Winterset and Macksburg soils formed in loess under
similar vegetation but in different landscape positions.
Winterset soils are very poorly drained and are in level
areas where water is ponded. Sharpsburg soils are mod-
erately well drained and have slopes that cause some
runoff. The water that does not run off either percolates
to a lower depth or evaporates. Water that percolates
through the soil removes clay from the A horizon, most
of which accumulates in the B horizon. The content of
clay in the B horizon generally is greater in gently sloping
or level soils than in steep soils. It is progressively higher
in Sharpsburg, Macksburg, and Winterset soils. The clay
content of Winterset and Sharpsburg soils has been re-
ported in detail by Ulrich (26,27) and Hutton (6, 7).

Relief affects the color of the B horizon through its
effect on drainage and soil aeration. The subsoil in a
well drained soil generally is brown because the iron
compounds are well distributed throughout the horizon
and are oxidized. The subsoil in soils that have restricted
drainage generally is grayish in color and is mottled.
Sharpsburg soils are sloping and have a brownish-col-
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ored B horizon. Winterset soils are in level areas and
have a grayish-colored B horizon.

In soils that have a wide range of slope and land-
scapes, for example, Shelby soils, the depth to carbon-
ates decreases as the slope increases and as slopes are
more convex.

Slope affects runoff, and the amount of runoff affects
the amount of moisture available for plants. In places,
insufficient moisture has restricted plant growth on some
of the steeper Shelby and Sharpsburg soils. This results
in differences in the thickness and organic matter con-
tent of the surface layer between these soils and the
less sloping Shelby and Sharpsburg soils.

Time

The passage of time enables relief, climate, and plants
and animals to change the parent material. However, soil
development generally is interrupted by geologic events
that expose new parent material. In Adair County, at
least three kinds of parent material have affected soil
formation on uplands (24).

Bedrock was covered twice by glacial drift. After that,
the present surface soil material, consisting of loess, was
deposited. These changes have caused soils to be
buried, thus stopping further development of those soils.

According to Ruhe (27), Clarinda, Lamoni, Adair, and
Armstrong soils have subsoil horizons that are among
the most weathered in the county. These soils formed in
Kansan till, and weathering began in Yarmouth and San-
gamon times. After that, they were covered by loess. In
more recent times, this loess was removed through ero-
sion, and the material in the upper part of the ancient
subsoil was again exposed to weathering. The Clarinda,
Lamoni, Adair, and Armstrong soils are referred to as
paleosols. The glacial till in these soils is underlain by
beds of limestone, which also have been exposed. Sogn
soils formed in material derived from the limestone beds.

The radiocarbon technique for determining the age of
carbonaceous material has been used to date soils that
formed partly in loess and till of Wisconsin age (74,20).
Loess deposition is believed to have begun about 25,000
years ago and continued until about 14,000 years ago
(5,19). Based on these dates, the surface of the nearly
level, loess-mantled divides in lowa is about 14,000
years old. In Adair County, the nearly level divides and
most of the gently sloping divides are in these stable
areas. The soils on these divides include Winterset,
Macksburg, and Sharpsburg soils. Geologic erosion has
beveled and, in places, removed material on side slopes,
and the sediment has been deposited downslope (27).
The surface of the nearly level upland divides is older
than that of the slopes that bevel and ascend to the
divides. Thus, the soils on side slopes, including Gara
and Shelby soils, are believed to be less than 14,000
years old.
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The sediment from side slopes accumulated on soils
downslope as local alluvium. The age of the soils on
side slopes is determined by dating the alluvial fill at the
base of these slopes. Studies by Ruhe, Daniels, and
Cady (27) indicate that this alluvial fill is about 6,800
years old. Daniels and Jordon (3) determined that the
alluvium in some stream valleys in western lowa is less
than 1,800 years old. Because this alluvium consists of
sediment that washed from the side slopes, the surface
of the side slopes is as young or younger than the local
alluvium. Soils in Adair County that formed in local allu-
vium include Ely, Judson, Kennebec, Olmitz, and Zook
soils. Nodaway soils also formed in alluvium, some of
which has been deposited since settlement by man.

Man’s influence on the soils

Human activity has significantly changed the soils in
Adair County. During settlement, the prairie sod was
broken and the timber was cleared, thus removing and
changing the protective cover.

Water erosion has caused the most apparent changes.
As the soils were cultivated, surface runoff increased
and the rate of water infiltration decreased. As a result,
erosion was accelerated. Today, erosion has removed
part or all of the original surface layer of the sloping soils
under cultivation. In places, shallow to deep gullies have
formed.

Erosion also has affected the structure and consis-
tence of the surface layer of cultivated soils. The plow
layer of severely eroded soils commonly consists partly
of material from the upper part of the subsoil. This sub-
soil material is less friable and finer textured than that in
the original surface layer.

Erosion and cultivation also reduce the organic matter
content and fertility of the soils. Compaction by heavy
machinery reduces the thickness of the surface layer
and changes its structure. The granular structure of the
soils in native grassland breaks down if the soils are
cropped intensively.

Man also has done much to increase soil productivity,
to decrease soil loss, and to reclaim areas not suitable
for crops or as pasture. For example, terraces, erosion-
control structures, and other management practices have
helped to slow or control runoff and erosion. Diversions
at the base of slopes and drainage ditches have helped
to prevent flooding and deposition, thus making large
areas of bottom lands suitable for cultivation. The pro-
ductivity of the soils has been increased through the use
of commercial fertilizer and lime.

Processes of horizon differentiation

Horizons are differentiated in a soil through the action
of four basic processes: additions, removals, transfers,
and transformations of many of the substances in the
soils (23). These processes affect the organic matter,
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soluble salts, carbonates, sesquioxides, or silicate clay
minerals in a soil.

In general, these processes tend to promote horizon
differentiation; however, some tend to offset or retard it.
These processes and the changes that result proceed
simultaneously, and the profile that is formed is deter-
mined by the balance of these changes within the pro-
file.

In most soils, one of the first steps in the process of
horizon differentiation is the accumulation of organic
matter. The organic matter content in the A1 horizon of
the soils in Adair County ranges from high to very low.
Clinton soils, for example, have a thin A1 horizon that is
low in organic matter. Winterset and Colo soils have a
thick A1 horizon that is high in organic matter. The or-
ganic matter content of some soils was originally high
but is-now low because of erosion.

The removal of substances from part of the soil profile
also affects the differentiation of soil horizons. For exam-
ple, calcium carbonates and bases move downward
through the soil and accumulate in the lower part of the
profile. Except for the severely eroded soils, the calcium
carbonate in the soils in Adair County has been leached
completely from the upper part of the profile. Some soils
have been so strongly leached that their subsoil is
strongly acid or very strongly acid.

Substances can also be transferred from one horizon
to another. Phosphorus in the subsoil is absorbed by
plant roots and distributed to parts of the plant above
the ground. When the plant dies, phosphorus is added to
the surface layer as the plant residue decays.

The translocation of silicate clay minerals also is an
important process in horizon differentiation. Clay miner-
als from the A horizon are carried downward in suspen-
sion by percolating water. They accumulate in the B
horizon in pores and root channels and as clay films on
faces of peds. This process has influenced the profile of
many of the soils in Adair County. However, in some
soils, the clay content of the A horizon is not markedly
different from that of the B horizon, and other evidence
of clay translocation is minimal.

Another kind of transfer is brought about by shrinking
and swelling. Shrinking and swelling causes cracks in the
soil, and material from the surface layer moves through
these cracks into a lower part of the profile. This kind of
physical transfer is minimal in most soils but occurs to
some extent in very clayey soils, for example, Clarinda
soils.

The process of transformation can be physical or
chemical. The weathering of soil particles to a smaller
size is an example of physical transformation. The reduc-
tion of iron, or gleying, is an example of a chemical
transformation. It involves the saturation of a soil by
water for a long period in the presence of organic
matter. Gleying is characterized by ferrous iron and gray
colors in the soil. It is associated with poorly drained
soils, for example, Winterset soils. The content of reduc-

SOIL SURVEY

tive extractable iron, or free iron, typically is lower in
somewhat poorly drained soils, for example, Macksburg
soils (29). Another kind of transformation is the weather-
ing of primary apatite mineral in the parent material to
secondary phosphorous compounds.
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Glossary

ABC soil. A soil having an A, a B, and a C horizon.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Association, soll. A group of soils geographically asso-
ciated in a characteristic repeating pattern and de-
fined and delineated as a single map unit.

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 frequent flooding.

Calcareous soil. A soil containing enough calcium car-
bonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Clay. As a soil separate, the mineral soil particles less
than 0.002 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.

Complex, soll. A map unit of two or more kinds of soil
occurring in such an intricate pattern that they
cannot be shown separately on a soil map at the
selected scale of mapping and publication.

Conservation tillage. A method of preparing a seedbed
with a minimum of soil disturbance. It includes leav-
ing enough crop residue on the surface to protect
the soil.

Consistence, soll. 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.
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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.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
reqular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Deferred grazing. A delay in grazing until range plants
have reached a specified stage of growth. Grazing is
deferred in order to increase the vigor of forage and
to allow desirable plants to produce seed. Contrasts
with continuous grazing and rotation grazing.

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 result 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
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
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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, as for example in “hillpeats” and ‘‘climatic
moors.”

Erosion. The wearing away of the land surface by run-
ning 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-
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 a bare
surface.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Field moisture capaclty. 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.

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. Freezing and thawing of soil moisture.
Frost action can damage structures and plant roots.

Gleyed soll. A soil having one or more neutral gray
horizons as a result of waterlogging and lack of
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oxygen. The term ‘“gleyed” also designates gray ho-
rizons and horizons having yellow and gray mottles
as a result of intermittent waterlogging.

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.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table,
which is the upper limit of saturation.

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.

Habitat. The natural abode of a plant or animal; refers to
the kind of environment in which a plant or animal
normally lives, as opposed to the range or geo-
graphical distribution.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. The major horizons of
mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming
at or near the surface, in which an accumulation of
humified organic matter is mixed with the mineral
material. Also, a plowed surface horizon most of
which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual
concentration of sand and silt high in content of
resistant minerals as a result of the loss of silicate
clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of change from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) by prismatic or blocky
structure; (3) by redder or browner colors than those
in the A horizon; or (4) by a combination of these.
The combined A and B horizons are generally called
the solum, or true soil. If a soil lacks a B horizon,
the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-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 from which
the solum is presumed to have formed. If the materi-
al is known to differ from that in the solum, the
Roman numeral |l precedes the letter C.
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R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Linear area of seepage. An area where the soil re-
mains wet after the surrounding soils have dried out.
These areas are on sidehills at the loess-till contact.
They form during wet periods, and the soil is kept
wet by a water table that is perched over the glacial
till.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. Inadequate strength for supporting loads.

Medium textured soil. 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 greater than
that of organic soil.

Moderately coarse textured (moderately light tex-
tured) soil. Sandy loam and fine sandy loam.

Moderately fine textured (moderately heavy tex-
tured) soil. Clay loam, sandy clay loam, and silty
clay loam.

Mottling, soll. 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 single variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Neutral soll. A soil having a pH value between 6.6 and
7.3.

Parent material. The great variety of unconsolidated
organic and mineral material in which soil forms.
Consolidated bedrock is not yet parent material by
this concept.

Percs slowly. The slow movement of water through the
soil adversely affecting the specified use.

PH value. (See Reaction, soil). A numerical designation
of acidity and alkalinity in soil.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
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cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

Extremely acid........c.cocoivmeninmirinninnininnns
Very strongly ac
Strongly acid....
Medium acid..

Mildly alkaline.............
Moderately alkaline...
Strongly alkaline.............

Very strongly alkaling.......c.c....ccevriveeninn

Runoff. The precipitation discharged in stream channels
from a drainage area. The water that flows off the
land surface without sinking in is called surface
runoff; that which enters the ground 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.

Serles, soll. A group of soils, formed from a particular
type of parent material, having horizons that, except
for the texture of the A or surface horizon, are simi-
lar in all profile characteristics and in arrangement in
the soil profile. Among these characteristics are
color, texture, structure, reaction, consistence, and
mineralogical and chemical composition.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

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.

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 fest
in 100 feet of horizontal distance.

Soil. A natural, three-dimensional body at the earth’'s
surface that is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
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and animal life characteristics of the soil are largely
confined to the solum.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—platy (laminated), pris-
matic (vertical axis of aggregates longer than hori-
zontal), 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).

Subsoll. Technically, the B horizon; roughly, the part of
the solum below plow depth.

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 soll. 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 or management.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing 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
divided by specifying “coarse,” “fine,” or ‘‘very
fine."”

Tilth, soil. The condition of the soil, especially the soil
structure, as related to the growth of plants. Good
tilth refers to the friable state and is associated with
high noncapillary porosity and stable structure. A soil
in poor tilth is nonfriable, hard, nonaggregated, and
difficult to till.

Topsoll (engineering). Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
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the soil. An apparent water table is indicated by the
level at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostat-
ic head, generally beneath an impermeable layer.
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When this layer is penetrated, the water level rises
in an uncased borehole.

Water table, perched. A water table standing above
an unsaturated zone. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.
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TABLE 1.--TEMPERATURE AND PRECIPITATION
i 1
E Temperature! | Precipitation’
i 1
{ T H T 2 years 1in i | i2 years In T07 T
H 1 10 will have-- { Average | | will have-- | Average |
Month {Average|Average|Average| 1 inumber of|Average| 1 inumber of|Average
| dailly | daily | ! Maximum | Minimum | growing | | Less | More |days with}snowfall
imaximumi{minimum| |temperature|temperature| degree | lthan--jthan--{0.10 inch}
i | { { higher | lower | days2 | ! ] | or more |
| | | { than-- i than-- i § i | { i
HEE Y i A4 3 T YF i 43 1 Units i in 1 In 7y In H i In
i - | - | - | - - [ P [ } -
January----| 29.6 i 10.5 i 20.1 E 56 E -20 E 0 E .85 ! .26 g 1.32 ; 3 | 6.5
1 i 1 ] 1 ;
February-—-! 36.0 5 16.2 I; 26.1 ‘; 63 } -14 '; 0 : 1.23 ; .27 } 1.98 g 3 5.9
i i { i } ]
Marchecec-- : 45.8 E 24.9 5 35.4 E 78 E -4 : 37 g 2.21 E .87 i 3.28 E 5 i 5.8
i 1 1 1 1
Aprilecea-- { 62.5 | 38.2 | 50.4 5 86 E 16 i 109 i 3.24 ! 1.75 | H.45 | 7 E 1.1
| i i i i ] | i i
May-=eveee= : 73.4 { 49.9 5 61.6 ; 95 5 29 i 367 5 4.41 i 2.56 § 5.90 : 7 ! .0
) 1 i ] )
Junee=ceeee ! 81.9 : 59.2 E 70.6 5 95 } b2 ! 618 E 4,56 § 2.74 § 6.19 f 7 ! .0
] ] 1 = i [} 1 ‘
Julye=ececee i 86.4 ! 64.0 § 75.2 5 99 : u7 : 781 E 3.91 E 1.51 i 5.84 E 6 i .0
i
i ] 1 1 1 1
Auguste-wa- g 84.3 ! 61.7 ; 73.1 : 97 E 46 3 716 5 3.75 i 1.99 ! 5.19 | 6 i .0
i i i i i i i
September--{ 76.2 | 52.7 | 64.5 | 93 E 33 ; 435 ; 4,10 | 1.74 | 6.01 ! 6 i .0
1 1 ‘ i i) 1
October----| 66.0 | 40.9 | 53.5 | 87 | 20 | 287 | 2.36 | .82 | 3.60 | 5 | R
! | | ! } 1 } } ) ] i
November---| 48.8 | 28.5 | 38.6 | 73 2 | 1o {orarioari2.es | 3 | 2.8
i ! ! i i i ] ! |
December---} 35.2 { 17.1 | 26.1 | 60 E -12 E 0 i .93 ! .33 1 1.40 5 3 i 5.2
| | i | i i i i i i
} | i | i ! ! i | | ]
Yeare-e-- | 60.5 {1 38.7 1 49.6 | 99 i -21 i 3,360 |} 33.02 :26-03 139.62 i 61 i 27.4
| | i | i i i |

YRecorded in the period 1951-7T4 at Greenfield, Iowa.

2y growing degree day is a unit of heat available for plant growth.
maximum and minimum daily temperatures, dividing the sum by 2,

growth is minimal for the principal crops in the area (500 F).

It can be calculated by adding the
and subtracting the temperature below which
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

T
! Temperature!
i
[}
Probability 1 2489 F i 289 ¥ i 32V F
{ or lower | or lower i or lower
i I 1
Last freezing } i i
temperature ! i !
in spring: i i
1 i
] i i
1 year in 10 i | i
later than-- i April 24 | April 29 | May 15
t i
] ] ;
2 years in 10 H ] i
later than-- 1 April 19 | April 25 | May 10
] i ]
] i ]
5 years in 10 | i |
later than-- H April 9 | April 17 | May 1
1 1 ]
i 1 ]
| | i
First freezing } ] |
temperature ' i !
in fall: ] | i
1 ]
1] ] i
1 year in 10 H H i
earlier than-- | October 16 | October 4 }September 25
! | i
2 years in 10 | i i
earlier than-- | October 21 | October 9 |September 30
] i ]
] ] -}
5 years in 10 |} | |
earlier than-- | October 30 | October 19 |} October 10
i i i

TRecorded in the period 1951-T4 at Greenfield, Iowa.

TABLE 3.--GROWING SEASON

Daily minimum temperature
during growing season

i
|
i
!
Probability |~ Higher I  Higher i Higher

1 than | than H than
} 240 F } 28° F | 320 F
i Days 1 Days : Days
i ! -

9 years in 10 E 184 i 164 1 143
i | !

8 years in 10 | 191 i 171 } 150
i H {

5 years in 10 | 203 H 184 | 162
i ! i

2 years in 10 | 215 } 197 ! 174
i | |

1 year in 10 | 222 1 204 | 181
| i }

at

1Recorded in the period 1951-T4
Iowa,

Greenfield,
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

l i
Map | Soil name Acres {Percent
symbol| |

] T

i i
88 {Judson silty clay loam, 2 to 5 percent SlopeSecceccccrcccccoccrcccrrrcccrcrcccccnoen 1,017 | 0.3
8C iJudson silty clay loam, 5 to 9 percent slopeSececcccccccccccaccccccccrcnccacacnccana 482 | 0.1
11B tColo-Ely silty clay loams, 2 to 5 percent slopeS-c-cccccccccmmmrcmccccccccccccrceca 47,613 } 13.1
13B iVesser-Nodaway silt loams, 2 to 5 percent slopeS---ceecmccccccccccrccccrcrccercceea 876 | 0.2
2u4C iShelby clay loam, 5 to 9 percent sSlopeS----eecccceccccccncccccccccncccsrccrnoncccnan 322 | 0.1
24C2 {Shelby clay loam, 5 to 9 percent slopes, moderately erodedeccecccccrcccrccrcccccnax 1,332 | 0.4
24D {Shelby clay loam, 9 to 14 percent sSlopeSececececccecrccrcccmcmrcrerrecrcccrceccecc e 1,512 | 0.4
24D2 |Shelby clay loam, 9 to 14 percent slopes, moderately eroded---ceccccccccccccanaaaaa 37,115 | 10.2
24E iShelby clay loam, 14 to 18 percent slopeS--ecccccccrrccrarrercccrromccrcccccccrea 728 | 0.2
24E2 |{Shelby clay loam, 14 to 18 percent slopes, moderately eroded----ece-cecccccacaanaaoao 17,384 4.8
24F2 |{Shelby clay loam, 18 to 25 percent slopes, moderately eroded----cecccccccccncccacaao 1,454 | 0.4
51 |Vesser silt loam, 0 to 2 percent slopeS---e-cececccccccccccnccccecccccccccccccnccnanan 1,215 | 0.3
54 1Zook silty clay loam, O to 2 percent slopeS-----eecccccccccccccccccccccccccncccccnnaa 3,580 | 1.0
54+ tZook silt loam, overwash, 0 to 2 percent slopeSe-e=- 1,200 | 0.3
69C {Clearfield silty clay loam, 5 to 9 percent slopes 3,187 | 0.9
69C2 |Clearfield silty clay loam, 5 to 9 percent slopes, moderately eroded 4us5 | 0.1
76B {Ladoga silt loam, 2 to 5 percent slopeS--vecececccccrrrrcrrrrrerrrcerrmrccccrcrceana 881 | 0.2
T76C iLadoga silt loam, 5 to 9 percent slopeS----eeeeccccrcccccccccecrrrwccccnncccrocnnenee 2,376 | 0.7
76C2 {Ladoga silt loam, 5 to 9 percent slopes, moderately eroded---cccccccrccccnccraao-o 4,870 | 1.3
76D |Ladoga silt loam, 9 to 14 percent slopeSecec~ecrccrcccrcrccceccnnn 758 | 0.2
76D2 {Ladoga silt loam, 9 to 14 percent slopes, moderately eroded 2,272 | 0.6
80C {Clinton silt loam, 5 to 9 percent slopeS---cecccrcrercrcccccccccccccrcrrrerecceccas 562 | 0.2
80D2 |{Clinton silt loam, 9 to 14 percent slopes, moderately erodedesescececrccccrccccnnans 853 | 0.2
80E2 {Clinton silt loam, 14 to 18 percent slopes, moderately eroded----c--cccccaccccnaacao 395 | 0.1
93D2 |Shelby-Adair clay loams, 9 to 14 percent slopes, moderately eroded-----cecceccacevas 8,352 | 2.3
93E2 |{Shelby-Adair clay loams, 14 to 18 percent slopes, moderately erodede-ec--rccccceccae 3,044 § 0.8
133 iColo silty clay loam, 0 to 2 percent SlopeS------e-ccecccccceccccccccccecccccacccoax 4,212 | 1.2
133+ |{Colo silt loam, overwash, 0 to 2 percent slopeS----eececccmccccccecccccccncccccncncs 1,660 | 0.5
175C2 |Dickinson fine sandy loam, 5 to 9 percent slopes, moderately erodedescecccecccccccea 313 | 0.1
175D2 |Dickinson fine sandy loam, 9 to 14 percent slopes, moderately eroded 536 | 0.1
179D |{Gara loam, 9 to 14 percent slopes--cecccecccccccncrrcccccccccrmmcccrccccccccccncnnnns 397 | 0.1
179D2 |Gara loam, 9 to 14 percent slopes, moderately erodedeceeccccccccccccccccccrcrcrcccas 3,356 | 0.9
179E2 |{Gara loam, 14 to 18 percent slopes, moderately eroded--cecermeccrrccrrcccccacacaan 9,170 } 2.5
179F2 {Gara loam, 18 to 25 percent slopes, moderately erodede~-crecmerccrcmccccmcccaaacaao 2,465 | 0.7
192C2 |Adair clay loam, 5 to 9 percent slopes, moderately erodede--c-erececcccccnccccaun 1,723 | 0.5
192D2 jAdair clay loam, 9 to 14 percent slopes, moderately eroded--eeeccccccccccccccccccnna 4,520 | 1.2
212 {Kennebec silt loam, 0 to 2 percent 8lOpeSececcrcccccccccccccccccccccccccrcceroccooa 2,904 | 0.8
220 |Nodaway silt loam, 0 to 2 percent SlopeSesecerrmecccccccccccccmmcccccccccccccaccnans 2,742 | 0.8
222C {Clarinda silty clay loam, 5 to 9 percent slopeS-~-ececccccccccccccrcrormmrcrercronen 1,260 | 0.3
222C2 |Clarinda silty clay loam, 5 to 9 percent slopes, moderately eroded--=cccccccaccanaa 4,44y | 1.4
222D2 {Clarinda silty clay loam, 9 to 14 percent slopes, moderately eroded-c-eccccccccconao 5,590 | 1.5
269 {Humeston silt loam, 0 to 2 percent 8l0peS=eee-ccccmcccmccccrcccccccrcccec e 940 | 0.3
273B |{0lmitz loam, 2 to 5 percent SlopeSeceececcecemmrccccccecccccccccccceccccecrcccnacon—a 633 | 0.2
273C {0lmitz loam, 5 to 9 percent SlopeS---ececcvccccccrrrcrercecrmecsrrr e c - 699 | 0.2
287B {Zook-Colo-Ely silty clay loams, 2 to 5 percent slopeSeececeecccrrrermmerrcccnccccmcccaa 11,165 | 3.1
315 iNodaway soils, frequently flooded, 0 to 2 percent slopeS---emecccmcccccccccccccaaao 2,021 | 0.6
368 {Macksburg silty clay loam, 0 to 2 percent sSlopeS----ecccccccccecceccrcrrcmcrcrenaca 2,336 | 0.6
368B |{Macksburg silty clay loam, 2 to 5 percent sSlopeSecec~reercccncmrcrcccccccccccrceme e 276 | 0.1
369 iWinterset silty clay loam, 0 to 2 percent 8lope@Seecececccccccccmcncrcrcccrccrcccncccna 703 i 0.2
370 {Sharpsburg silty clay loam, 0 to 2 percent 8l0peS---e-eccccecmccrcccrccccc e cee e 1,128 | 0.3
370B |Sharpsburg silty clay loam, 2 to 5 percent slopeS=---eececcceccmcccccccccccccccacan 33,683 | 9.2
370C |{Sharpsburg silty clay loam, 5 to 9 percent slopeSe—--c--ceccrrecccrercccmccccccccccnaa= 19,154 | 5.3
370C2 |Sharpsburg silty clay loam, 5 to 9 percent slopes, moderately eroded----- rerecere—— i 27,203 | 7.5
370D |Sharpsburg silty clay loam, 9 to 14 percent slopeSe----cececccccrcccrccrcccrcrencaa i 3,035 | 0.8
370D2 |Sharpsburg silty clay loam, 9 to 14 percent slopes, moderately eroded---ccccccccecoo | 8,400 | 2.3
412G |Sogn soils, 25 to 40 percent slopeS--e-eecvcewececccreccccccrcrrcrccccercrrrrrrcococon | 104 | *
428B JEly silty clay loam, 2 to 5 percent 8l0peS-ececcecrccecmm oo ceceencc e i 1,255 | 0.3
430 {Ackmore silty clay loam, 0 to 2 percent slopeS-eece-ceccrccrccercccccrreccccrccccnan i 1,744 0.5
434D JArbor loam, 9 to 14 percent SlopeSe-=ve-ccceccvcecccccrrrrrrrrcrrrcrrem e ——————— H 438 | 0.1
451D2 |Caleb loam, 9 to 14 percent slopes, moderately erodedecececcccccccccnccccnccnccennas | 442 | 0.1
570B |Nira silty clay loam, 2 to 5 percent 8loOpeSe--eececmccrrc e e i 1,168 | 0.3
570C |{Nira silty clay loam, 5 to 9 percent slopeS-ee--ccorcccccrccccncccan | 11,070 | 3.0
570C2 {Nira silty clay loam, 5 to 9 percent slopes, moderately erodedece--- i 15,026 | 4.1
570D2 {Nira silty clay loam, 9 to 14 percent slopes, moderately eroded | 1,469 | 0.4
675C {Dickinson-Sharpsburg complex, 5 to 9 percent slopeSeecccccccccrcceccrccccncccrcceaao i 272 | 0.1
675D2 {Dickinson-Sharpsburg complex, 9 to 14 percent slopes, moderately eroded-------ccc--- | 741 | 0.2
792D2 {Armstrong loam, 9 to 14 percent slopes, moderately erodedee-c--ecccccccaccancacacaacaa | 1,386 | 0.4
822C |Lamoni silty clay loam, 5 to 9 percent slopeS-veccecce-crecceccrccccccrecrrccacccccna i 481 | 0.1
822C2 {Lamoni silty clay loam, 5 to 9 percent slopes, moderately erodederer-ccccrecccccca-o H 4,111 4§ 1.1
822D {Lamoni silty clay loam, 9 to 14 percent SlopeS-----ecocemmcmmccccccccccec e | 618 | 0.2

See footnote at

end of table.
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T 1 1
Map | Soil name | Acres {Percent
symbol | 1 i

{ i ¥

i ] i
822D2 |Lamoni silty clay loam, 9 to 14 percent slopes, moderately erodede--cec-vcemcocmcmcaao i 15,168 | 4.2
822D3 i{Lamoni clay, 9 to 14 percent slopes, severely eroded----- P ettt i 451 | 0.1
870B |Sharpsburg silty clay loam, benches, 2 to 5 percent slopeS-ccececcace } 1,069 | 0.3
876B |Ladoga silt loam, benches, 2 to 5 percent slopeSeeec-c--- B e T TP 1 726 | 0.2
876C |Ladoga silt loam, benches, 5 to 9 percent slopes--------- e R i 793 | 0.2
993D2 {Gara-Armstrong loams, 9 to 14 percent slopes, moderately erodedec-cecceccommccccccano | 1,589 | 0.4
993E2 {Gara-Armstrong loams, 14 to 18 percent slopes, moderately eroded-------cccccocauca—o i 1,672 | 0.5
993F2 |{Gara-Armstrong loams, 18 to 25 percent slopes, moderately eroded-----ecececcccccacnano | 1,400 i 0.4
5030 |Pits-Dumps compleX--ceccc-cccmccaccrrccccnnn cmemeccccoaann rrececee e | 100 | .

H Water and quarrieSe-eeecccccccoceaa——oo e L LT LT E TP PP i 374 0.1

1 1 1

i lcrmccocaaaa S

i TOtalemeccmcccoccroccccecceccemmm e — e e—————— e — e | 364,160 | 100.0

i i i

»

Less than 0.1 percent.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

Dashes indicate that the soil is

1]

not suited to the crop or the crop generally is not grown on the soi

[Yields are those that can be expected under a high level of management.

Kentucky
bluegrass

Smooth
bromegrass

Grass-
legume hay

Soybeans Oats

Corn

Soil name and
map symbol

AON¥
4.2

KUM¥

Ton
5.2

93

u7

124

Bu

)

Judson

4.1

us 90 .0

119

BCmmmmmmmmemcmem e meae

Judson

41 80 4.3

108

11Becerecccccncccreccccanan

Colo=-Ely

39 56 4.3

102

13B-sccrccccccrececccncccs
Vesser-Nodaway

35 51 3.9

93

2UCmmeemereeeram e

Shelby

34 50 3.8

90

2UC2-mmmmmmmmcmm oo
Shelby

46 3.5

32

8u

2UDmmcemmmecom e

Shelby

3.4

3 uy

81

24D2-ccrcncccrrreccrm e

Shelby

26 38 2.9

69

2UE-mmmmceemem—ccceccm—eoe

Shelby

2.7

36

25

66

L O ettt T
Shelby

2UF2e cmmmmmmmmcecmm e meee
Shelby

36 52 y

95

5lereecmemmeoe—ceesammaenn

Vesser

36 72 4

96

Slmemmcmcmecmmmmccemmmmee

Zook

75 4.2

38

101

Sl4mmmmmmmmmmemommecmmeoe

Zook

3.5

3.6

91 35 50

69Cemmeamemmeocecccceacaan
Clearfield

3.5

3.5

33 48

88

69C2~macmmemcrmm e eaae
Clearfield

4.3

43 62

113

(S

Ladoga

4.0

L 59

108

76Commemmmemeccemmemc—e=

Ladoga

3.9

40 57

105

76C2e mmmmecocccm e

Ladoga

3.8

38 54

99

76Dmmmmmm————————ecomcceon

Ladoga

3.7

53

36

96

T6D2e mmommccccmecmm e

LLadoga

e e e e e e et e e e e e e e e e e e A Ay i - — " = . o " o A i = e o o o ek . in S T e T e = Ao o . b ————

See footnote at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

ADAIR COUNTY, IOWA
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
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H i i i i i
Soil name and | } | i Grass- H Smooth i Kentucky
map symbol | Corn | Soybeans { QOats | legume hay | bromegrass ! bluegrass
| } | ] i i
i Bu i Bu H Bu ! Ton : AUM™ H AOH®
‘ - ; - : - H - :
822Ccccmcccmcnccccccccnaae } 76 | 29 | 42 | 3.2 | 4.5 i 3.0
Lamoni | H ] } | !
! i i ! | i
822C2-cccccccccccccaacao- i 7 1 27 i 39 i 3.0 ! 4.3 i 2.7
Lamoni | i | ! ! !
| | ! ! i }
- | 66 | 25 | 36 | 2.7 | 4.0 | 2.3
Lamoni i } ! ! ] i
| | } | | |
822D2ccccmecccccacm e cae | 61 | 23 | 33 | 2.6 | 3.7 | 2.1
Lamoni ! ! | | i i
! | | ! | |
822D3cemmmemcmcmmcccceeees ! ——- ——- .- 1.5 | -.- 1.9
Lamoni | ! ! } i i
! | i | ! i
870Becccccrccmccccmaanann- ! 113 | 43 62 | 4.7 7.8 | 4.2
Sharpsburg ! | ! ! | 2
| | i | i
876B-cwmemmc e cccenn ! 113 ! 43 62 | 4.7 7.8 | 4.3
Ladoga ! | i ' : i
g ] I ] ] ]
876Cmmmmmccccceccecceenen | 108 | TR 59 | 4.5 | 7.5 | 4.0
Ladoga 1 | } ! i |
] i ! i | ]
993D2-ccmmcccmmmmee e ! 67 | 25 | 36 | 2.8 | 3.9 | 2.3
Gara-Armstrong ] ] ! ] i :
| | | = ‘
993E2+-eecrecccrcccccccana | - ! -— i -— } 2.0 | ——- i 1.4
Gara-Armstrong i ! ! ] E ;
i } i i i
993F2vcememcmccm e cecee ] - -—- - .o -—- 1.2
Gara-Armstrong } } i i ! !
| | i i i
5030: | } H | i !
Pits-Dumps ! -——- } ——— | - | --- } --- ! -—-
} i | | | !

* 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 30 days.
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[Only the soils suitable for production of commercial trees are listed.

TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY

information was not availablel

SOIL SURVEY

Absence of an entry indicates that

Soil name and
map symbol

1
lOrdi-

|{nation|{Erosion
| symbol|hazard

i Management concerns
]

Potential productivity

1 T Equip=-1

ment |Seedling
limita-{mortal-
tion | ity

i

| Plant
{competi-
{ tion

trees

1
|Site

lindex

Trees to plant

8B, BCrerecmcvecmccan
Judson

13B*%:
Vesser.

Nodaway=e=e=ww=--= -

76B, 76C, 76C2,
76D, T6D2-cemecan
Ladoga

80C, 80D2-weccca---
Clinton

Clinton

175C2, 175D2---w=m-
Dickinson

179D,
Gara

179D2=mmmmmmm

179E2,
Gara

179F2m mmmmmm

Kennebec

20

30

30

30

3r

4o

4r

20

Slight Slight Slight

Slight Slight Slight

Slight Slight Slight

Slight Slight

|
u
e
|
|
|
!
|
|
|
:
|
|
|
|
|
|
|
|
'
!
|
|
g
]
|
!
z
|
|
| Slight
|

|

|

:

|

|

L]
Moderate{Moderate|Slight

Slight Slight Slight

Moderate {Moderate|Slight

Slight Slight Slight

e e ot i o e e i o e R e . i e B T i A S " o W e T s e e o e WD o S e o e T i T i O i O . T e T e e o A s T o, e o b ot i e enr o een
e —— - —— — — 7" — T o T T A T A s T e T Y . b A i e — i S i " ———— b4 A o S T o i B T e e . S et e o o o o i e s e . e e e

!
!
i
!
i
|
|
]
|
]
|

See footnote at end of table.

Moderate

Moderate

Moderate

Slight
Slight

Slight

Moderate

i
x
|
a
|
|
|
|
:
!
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
!
:
|
|
|
|
|
!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
:
|

1
i
{ Common
|
|
i

|Black walnuteeeeceewa

{White oak-====c-em -]

{Northern red oak----

White oakewwecaccaaa

iWhite oakeeceerana- -
{Northern red oak----

White ocakeeece=e- e
Northern red ogke--=

White oakewewevrewaaa
Northern red oake---

White oakwemwecocccea
Northern red oake-=-

White ocakeeecccen- -
Northern red oake---

|
{Black walnuteeeeeceax
{Bur 0akee--cocccccaa
{Common hackberry----
{Green ashereececceacoo
|Eastern cottonwood--
|
!

[

65

65
65

65
65

65
! 65

I 55
!

!

]

i 55
| 55
!

|

]

[

)
]
|
!
i
i
|

{Black walnut,
| eastern cottonwood,
| green ash,

Eastern white pine,
red pine,

Norway spruce,
Scoteh pine,

white spruce,
European larch,
black walnut,
sugar maple.

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,

white spruce,
European larch,
black walnut.

Eastern white pine,
red pine,

Norway spruce,
Scotch pine,

white spruce,
European larch,
black walnut.

Eastern white pine,
red pine,
jack pine.

Eastern white pine,
red pine,

Norway spruce,
Scotch pine.

Eastern white pine,
red pine,

Norway spruce,
Scotch pine.

Black walnut,

bur oak,

common hackberry,
green ash,

eastern cottonwood,
American sycamore.
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¥

Soil name and
map symbol

i
|0rdi-
{nation{Erosion

WManagement concerns

Potentlal productivity

i symbol{hazard

1 Equip-
ment
limita-
tion

T
i

|Seedling

mortal-
ity

1
| Plant
lcompeti-
tion

Common trees

Trees to plant

220, 315%cacccccoa-
Nodaway

370, 370B, 370C,
370€2, 370D,

Ackmore

675CH%, 675D2%:
Dickinsone-vceecceae

Sharpsburg---ec-- -

Armstrong

Sharpsburg

40

4o

Yo

4ec

4o

Slight

Slight

Slight

Slight

Slight

See footnote at end of table.

Slight

}
i
|
i
i
|
H
1
i
i
|
]
|
]
|
!
i
{Slight
:

i

|

|

t

P
\
!
!
!
i
]
|
|
!
:Slight
i
|
|
!
|
]
1
]
|

[
|
|
':
i
E
;
]
I
]
!
'
|
!
i
i
!
i
|
!
]
!
i
]
|
]
|
!
|
|
i
]
i
]
]
!
]
]
]
|
|
]
]
!
|
|
i
]
i
!
i
|
]
]
]
i
|
i
|
'
]
|
!
|
|
i
i

Slight

Slight

rrrrrre-

Slight

Moderate {Moderate {Moderate

Slight

A

Moderate

iModerate

Slight

White ocake=emevre=-c-a

Black oake=wwew—aeaao-
Black walnut--
White 0akewewmememee
Common hackberry-e--|

}
i
!
]
|
I
i
!
|
}
!
!
!
!
!
§
]
]
i
}
|
!
|Green asheeeceeccccaaa
!
i
\
!
!
!
!
|
|
i
|

IWhite oaKewwcwoeaaao
{Northern red oake---

|Black 0akeececcoc-ccas !
|Black walnuteee-ce-e \
IWhite cak-eccccoaaua ]
{Common hackberry----|
{Green ash--ee—ceecon ]

|
IWhite 0ake=eemeccocaa |
|Northern red oake---

|Black ocak-----c-=c-- !
iBlack walnute-eeweao }
{White oak--vee-cen-ua- !
{Common hackberry----|
iGreen ashe-ceeec—uoo ]
3

55
55

Eastern white pine,
red pine,
Norway spruce,
Scotch pine,
white spruce,
European larch.
black walnut,
sugar maple.

Black walnut,
common hackberry,
green ash.

Eastern white pine,
red pine,
Norway spruce,
Scoteh pine,
white spruce,
European larch,
black walnut,
sugar maple,
poplar.

1

]

!

]

]

i

T

i

|

1

]

g

t

]

|

1

]

i

]

|

i

|

i

i

|

!

]

|

]

i

]

i

|

|

i

i

]

'

i

|Eastern white pine,
| red pine,

{ Norway spruce,

| Scotch pine,

{ white spruce,

{ European larch,

{ black walnut,

| sugar maple.

1
[}
!
!
i
I
]
|
i
]
i
!
|
]
]
i
}
]
[}
|
i
|
i
!
!
i
!
|
\
|
!
i

Eastern white pine,
red pine,
Jjack pine.

Black walnut,
common hackberry,
green ash.

Eastern white pine,
red pine,

Norway spruce,
Scotech pine,

white spruce,
European larch,
black walnut,
sugar maple,
poplar.

Black walnut,
common hackberry,
green ash.
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY~--Continued

Potential productivity
|

|Site
{index

i i Management concerns
jordi- | 1 Equip- ] T
jnation|{Erosion ment |{Seedling|
} symbol {hazard limita-{mortal- jcompeti-

Soil name and

map symbol Common trees Trees to plant

tion | ity

tion

i
i
Plant |
i
|
1

876B, 876C----- ————
Ladoga

993D2%*;
Garaesceccecews ————

Armstrong----- ————

993E2%, 993F2*:

Armstrong----- [P

30

=
o

+&=
(]

=
3

4e

Slight

Slight

Moderate

Moderate

Moderate

e e e et " . i W e e v = e A e = cprm T = e, o e = et o o — _—— ———

4

Slight Slight

Slight

|
|
|
]
|
]
|
|
5
i
;
|
5
i Slight
:

l

5

L]
|Moderate|Moderate

I
Moderate}Slight
|

!

|
i
|
|
!
|
|
|
|
|
|
|
!
x
|
|
|
|
.’
b
|
|
|
[}
|
|
|
|
|
!
|
:
| |
a
:
j
|
;
i
|
|
|
n
x

!
Moderate |White oake--ccc-cnno i

]
Moderate {White 0akeeecem—uu= -

Slight

i
Moderate |Moderate|Moderate |{White oak----we-c--- |

{Northern red oak----}
|
i
!
|
!
!
|
i

White 0akeeeeecmerao |
Northern red oak----|

]
i
t
|
|
!
|
|
]
|
|
!

Northern red oake=---

hite ocake--wececeao
{Northern red oak----|
% |
|
1

==

INorthern red oak----|

65
65

55
55

55

{
|
|
|
i
i
!
]
!
!
!
|
i
!
!
]
i
{
!
|
!
!
!
5 4
!
|
|
!
L)
]
!
]
!
]
|
|
]
|
]
i
i
]
|
|
'
i
|
]

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,
Scoteh pine,

Eastern white pine,
red pine,

Norway spruce,
Scotch pine,

white spruce,
European larch,
black walnut,
sugar maple,
poplar.

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < means less than; the symbol > means more than. Absence of an entry indicates that trees generally
do not grow to the given height on that soill]

Trees having predlicted 20-year average neights, In Teet, of--
Soil name and 1 i

T
! i
map symbol : <8 | 8-15 : 16-25 : 26-35 ! >35
]
] ]
T I 1 T T
| } i | }
8B, 8C---ccccceaa- |Redosier dogwood, |Tatarian {Amur maple, {Common hackberry, |Eastern
Judson | gray dogwood. | honeysuckle, | eastern redcedar.| red pine, Norway | cottonwood,
! | bloodtwig } | spruce. | silver maple.
| | dogwood, Siberian}| | |
} | dogwood. i ! |
| ! ! | !
11B#; ! ] i A !
Colomwcecncancan ~-{Redosier dogwood, |Siberian dogwood, jLaurel willow, {Green ashe-eececcca- iSilver maple,
| silky dogwood. | bloodtwig | Amur maple, | | eastern
! | dogwood, Tatarian} northern white- | | cottonwood.
| ! honeysuckle, | cedar. | !
i | Zabel i | ]
| ! honeysuckle. : } i
| !
Elysseccecccnccaa- |Redosier dogwood, }Bloodtwig dogwood, |Eastern redcedar, |Red pine, Norway |{Eastern
| gray dogwood. { Tatarian | Amur maple. | spruce, common { cottonwood,
| | honeysuckle, | { hackberry. | silver maple.
! | Siberian dogwood.| ! !
| | | | !
13B%: | | | i
Vesser--ecececceeno {Redosier dogwood, |Bloodtwig dogwood, |Amur maple, {Green ashe---ccw-- {Eastern
| silky dogwood. | Tatarian | northern white- | | cottonwood,
! | honeysuckle, | cedar, laurel | { silver maple.
] | Siberian dogwood,| willow. ! !
} | Zabel { ! |
] | honeysuckle. ! E i
! i i
Nodaway-wececerre- |Redosier dogwood, |Tatarian | Amur maple, {Common hackberry, |(Eastern
| gray dogwood. | honeysuckle, ! eastern redcedar.} red pine, Norway | cottonwood,
| ! bloodtwig ! | spruce. { silver maple.
i | dogwood, Siberian| | |
; : dogwood. { E i
| i
24C, 24c2, 24D, | ! ! | i
24D2, 24E, 24E2--|Redosier dogwood, |Tatarian | Amur maple, |Common hackberry, |Eastern
Shelby | gray dogwood. | honeysuckle, | eastern redcedar.} red pine, Norway | cottonwood,
! | bloodtwig | | spruce. { silver maple.
} | dogwood, Siberian] | |
H | dogwood. | | |
‘ | | | |
24F2, ] | | | !
Shelby ! | | i |
| ! | | !
S5leccccccccccnccas {Redosier dogwood, |Bloodtwig dogwood,|Amur maple, iGreen ash-ececceeea- |Eastern
Vesser { silky dogwood. | Tatarian { northern white- | | cottonwood,
| | honeysuckle, { cedar, laurel | | silver maple.
} | Siberian dogwood,!| willow. } |
i | Zabel H { i
i ! honeysuckle. ! | H
| ! | |
54, Bl4cccccccaaaa 1Silky dogwood, iSiberian dogwood, |Northern white- iGreen ashee-eec--eo {Silver maple,
Zook | redosier dogwood.| Tatarian | cedar, laurel ! | eastern
! i honeysuckle, i willow, Amur ! | cottonwood.
1 \ Zabel { maple. i |
! ! honeysuckle, i ! H
| ! bloodtwig ! ] !
| | dogwood. | | ]
| ! i i |
69C, 69C2-wmmceu-- |Redosier dogwood, |Bloodtwig dogwood, |Amur maple, iGreen asheee-cece-e- {Eastern
Clearfield | silky dogwood. { Tatarian ! northern white- | | cottonwood,
| | honeysuckle, | cedar, laurel 1 { silver maple.
H | Siberian dogwood,| willow. | H
i | Zabel ! } i
: { honeysuckle. | ! :
i ! i

See footnote at end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

SOIL SURVEY

Soil name and

Trees having predicted 20-year average heights, in feet, of--

i
map symbol ; <8 8-15 26=-35 >35
i
76B, 76C, 76C2,
76D, T6D2e-weece= iRedosier dogwood, }|Bloodtwig dogwood,}Eastern redcedar, {Red pine, Norway Eastern
Ladoga gray dogwood. Tatarian Amur maple. spruce, common cottonwood,

80C, 80D2, 80E2---|Redosier dogwood,

Clinton

93p2*, 93E2%:

Shelbyeerceeoreaa |Redosier dogwood,

| gray dogwood.

|

!

!

|
Adair-----ceccee- {Redosier dogwood,

; gray dogwood.

i
133, 133¢--ecceon- ~}Redosier dogwood,
Colo | silky dogwood,

!

|

!

|
175C2, 175D2-+----{Redosier dogwood,
Dickinson gray dogwood.

179D, 17902,

179E2-ceccene~ ————

179F2.
Gara
192C2, 192D2~-==-- |Redosier dogwood,
Adair | gray dogwood.
|
|
|
212-cwmeccccccnen-" |Gray dogwood,
Kennebec | redosier dogwood.
!
|
|
220-wmeccccencnema= |Redosier dogwood,
Nodaway gray dogwood.

222C, 222cC2,
Clarinda

See footnote

|
!
i
i
!
| gray dogwood.
!
!
|

gray dogwood.

!
(]
i
i
!
|

- Redosier dogwood,
silky dogwood.

]
|
]
!
|
|

at end of table.

Redosier dogwood,

honeysuckle,
Siberian dogwood.

Bloodtwig dogwood,
Tatarian
honeysuckle,
Siberian dogwood.

Tatarian
honeysuckle,
bloodtwig
dogwood, Siberian
dogwood.

Tatarian
honeysuckle,
Siberian dogwood.

Siberian dogwood,
bloodtwig

honeysuckle,
Zabel
honeysuckle,

Bloodtwig dogwood,
Tatarian
honeysuckle,
Siberian dogwood.

Bloodtwig dogwood,
Tatarian
honeysuckle,
Siberian dogwood.

Bloodtwig dogwood,
Tatarian
honeysuckle,
Siberian dogwood.

Tatarian
honeysuckle,
bloodtwig
dogwood, Siberian
dogwood.

Tatarian
honeysuckle,
bloodtwig
dogwood, Siberian
dogwood.

Bloodtwig dogwood,
Tatarian
honeysuckle,
Siberian dogwood,
Zabel
honeysuckle.

Eastern redcedar,
Amur maple,

Amur maple,
eastern redcedar.

Bloodtwig dogwood, |Eastern redcedar,
Amur maple.

Laurel willow,
Amur maple,
dogwood, Tatarian| northern white-

Eastern redcedar,
Amur maple.

Eastern redcedar,
Amur maple.

Eastern redcedar,
Amur maple.

astern redcedar.

Amur maple,
eastern redcedar.

Amur maple,
northern white-

hackberry.

Red pine, Norway
spruce, common
hackberry.

Common hackberry,
red pine, Norway
gpruce.

Red pine, Norway
spruce, common
hackberry.

Green asheeweccecee-

Red pine, Norway
spruce, common
hackberry.

Red pine, Norway
spruce, common
hackberry.

Red pine, Norway
spruce, common
hackberry.

Red pine, common
hackberry, Norway
spruce,

Common hackberry,
red pine, Norway
spruce.

Green ash-wescececeas

|
i
'
]
|
|
|
|
!
|
|
]
]
|
]
!
]
|
]
|
|
|
i
]
|
|
]
]
]
]
|
|
!
1
|
!
|
|
|
|
]
|
|
]
!
!
|
!
!
!
|
|
|
i
!
]
|
|
!
|
|
]
!
i
|
|
|
|
|
|
i
]
|

silver maple.

i

|

|

r

|

|

i

!

{

|

|

|Eastern

| cottonwood,
{ silver maple.
|
|
}
!
}
|
i
}
!
|
i
|
|

Eastern
cottonwood,
silver maple.

Eastern
cottonwood,
silver maple.

|Silver maple,
eastern
cottonwood,

Silver maple,
eastern
cottonwood,

Eastern
cottonwood,
s

ilver maple.

Eastern
cottonwood,
silver maple.

Silver maple,
eastern
cottonwood.

Eastern
cottonwood,
silver maple.

]
!
|
|
]
]
!
|
!
]
!
|
i
]
|
i
|
]
|
i
]
|
|
|
]
]
i
!
|
|
i
|
|
]
]
|
]

{Eastern
cottonwood,
silver maple.

‘.
i
|
|
|
:
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

107

Trees having predicted 20-year average

heights, In feet, of--

Siberian dogwood.

¥
]
Soil name and | 1 T T
map symbol : <8 ! 8-15 i 16-25 ! 26-35 | >35
| i | i
T T T 1 T
i i | 1 i
269e-creccmcc e iRedosier dogwood, |{Bloodtwig dogwood,}Amur maple, jGreen asheecececeeo {Eastern
Humeston | silky dogwood. | Tatarian { northern white- | | cottonwood,
| | honeysuckle, | cedar, laurel | i silver maple.
| | Siberian dogwood,}! willow. | |
| | Zabel | ! i
! E honeysuckle. ; ; !
) )
273B, 273Cocmemcan {Redosier dogwood, |Tatarian {Amur maple, |Red pine, Norway |Silver maple,
Olmitz | gray dogwood. | honeysuckle, | eastern redcedar.| spruce, common | eastern
| | bloodtwig } i hackberry. i cottonwood.
| | dogwood, Siberian} ! 1
: | dogwood. E E !
1
] ] ] ]
287B%: } ! ! | !
200K=weona -------181i1ky dogwood, {Siberian dogwood, |Northern white- jGreen asheee-ece--a }Silver maple,
| redosier dogwood.| Tatarian | cedar, laurel | | eastern
| ! honeysuckle, } willow, Amur | | cottonwood.
| | Zabel ! maple. ! ]
! ! honeysuckle, | | |
] | bloodtwig [ ! !
! | dogwood. i i g
!
Coloccmccccanana- iRedosier dogwood, |Siberian dogwood, {Laurel willow, {Green ash----cecec-- {Silver maple,
| silky dogwood. | bloodtwig { Amur maple, | | eastern
1 | dogwood, Tatarian] northern white- | | cottonwood.
i } honeysuckle, | cedar. ! !
| | Zabel | { }
! | honeysuckle. | : i
i |
Ely-ccceccecaa ~~---{Redosier dogwood, |Bloodtwig dogwood,|Eastern redcedar, !Red pine, Norway |Eastern
| gray dogwood. | Tatarian | Amur maple. | spruce, common i cottonwood,
| { honeysuckle, | | hackberry. { silver maple.
i { Siberian dogwood.e E ;
]
i ) ]
3158 e ccceec e }Redosier dogwood, |Tatarian |Amur maple, {Common hackberry, |Eastern
Nodaway | gray dogwood. ! honeysuckle, | eastern redcedar.| red pine, Norway | cottonwood,
} | bloodtwig 1 | spruce. ! silver maple.
| | dogwood, Siberiani | |
! | dogwood. E E :
] x ] ]
368, 368Bece-- ~---{Redosier dogwood, |Tatarian {Amur maple, {Common hackberry, |[Eastern
Mack sburg | gray dogwood. | honeysuckle, | eastern redcedar.| red pine, Norway | cottonwood,
} | bloodtwig } | spruce. | silver maple.
! | dogwood, Siberian] | i
! | dogwood. } ! 5
: ] i
369-cccccccannnnan. {Redosier dogwood, |Bloodtwig dogwood, {Amur maple, iGreen asheeecececaeo {Eastern
Winterset | silky dogwood. { Tatarian | northern white-~ | | cottonwood,
! { honeysuckle, | cedar, laurel | { silver maple.
! | Siberian dogwood,} willow. ! |
| | Zabel i i !
; | honeysuckle. : : !
| i
370, 370B, 370C, | | ! ] |
370c2, 370D, ] ! i !
370D2e ccrecmcacae" |Redosier dogwood, |Tatarian | Amur maple, iCommon hackberry, |Eastern
Sharpsburg | gray dogwood. { honeysuckle, } eastern redcedar.| red pine, Norway | cottonwood,
! | bloodtwig ! | spruce. { silver maple.
! | dogwood, Siberian] ! |
| { dogwood. | ! !
! ! i i i
412G%, J ! ! | }
Sogn | | | | |
i i )
428Bccccrcccenaaeo {Redosier dogwood, |Bloodtwig dogwood,}Eastern redcedar, |Red pine, Norway |Eastern
Ely gray dogwood. }| Tatarian Amur maple. | spruce, common i cottonwood,
{ honeysuckle, { hackberry. { silver maple.
! | !
! ! !

See footnote a

t
1
]
}
|
i

t end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

SOIL SURVEY

So0il name and

Trees having predicted Z0-year average helghts,

in feet, of--

T

T
i
! i i
map symbol E <8 ? 8-15 ! 16-25 ; 26-35 | >35
i i }
1 T 1 } T
| ! ! i |
430ccemcecrmccccns |Redosier dogwood, |Bloodtwig dogwood, |Amur maple, |Red pine, Norway |Eastern
Ackmore | gray dogwood. | Tatarian { eastern redcedar.| spruce, common | cottonwood,
| { honeysuckle, i { hackberry. | silver maple.
{ é Siberian dogwood.: : |
!
434Deccccnca L |Redosler dogwood, |Bloodtwig dogwood,|{Eastern redcedar, |Red pine, Norway |Eastern
Arbor | gray dogwood. | Tatarian | Amur maple. | spruce, common | cottonwood,
i | honeysuckle, | | hackberry. } silver maple.
i | Siberian dogwood.! | |
| } | | |
451020~ wwue= ~emm—- |Redosier dogwood, |Bloodtwig dogwood, |Eastern reacedar, |Red pine, Norway |Eastern
Caleb | gray dogwood. | Tatarian | Amur maple. | spruce, common | cottonwood,
| | honeysuckle, | i hackberry. | silver maple.
| | Siberian dogwood. | | |
| | i | |
570B, 570C, 570C2,! ! ! ! !
570D2-cece~ c—meee- {Redosier dogwood, |Bloodtwig dogwood, |Eastern redcedar, |Red pine, Norway |Eastern
Nira | gray dogwood. | Tatarian | Amur maple. | spruce, common { cottonwood,
{ { honeysuckle, H | hackberry. | silver maple.
| | Siberian dogwood.: 1 {
i i | !
675C*, 675D2%: ! | | ! |
Dickinsone-ceeee- |Redoslier dogwood, |Bloodtwig dogwood, |Eastern redcedar, |Red pine, Norway |Silver maple,
| gray dogwood. | Tatarian | Amur maple. | spruce, common | eastern
H | honeysuckle, | | hackberry. | cottonwood.
| | Siberian dogwood. | | |
! | ! i |
Sharpsburg-eee--- |Redosier dogwood, |Tatarian |Amur maple, |Common hackberry, |Eastern
| gray dogwood. | honeysuckle, | eastern redcedar.| red pine, Norway | cottonwood,
i | bloodtwig | | spruce. | silver maple.
| | dogwood, Siberian| | |
! | dogwood. H | i
| ! | !
792D2= commuw ER - {Redosier dogwood, |Bloodtwig dogwood,{Eastern redcedar, }Red pine, Norway |Eastern
Armstrong | gray dogwood. | Tatarian } Amur maple. | spruce, common | cottonwood,
| | honeysuckle, | { hackberry. | silver maple.
| | Siberian dogwood.! ! |
i { i i {
822c, 822c2, 822D, ! ! i i
822D2, B822D3w~e-- |Redosier dogwood, |Bloodtwig dogwood,{Eastern redcedar, |Red pine, Norway |Eastern
Lamoni | gray dogwood. | Tatarian { Amur maple. | spruce, common | cottonwood,
| | honeysuckle, | | hackberry. } silver maple.
} } Siberian dogwood.i g |
! ! i i
870B-ccccca= P {Redosier dogwood, {Tatarian }Amur maple, |Common hackberry, |Eastern
Sharpsburg | gray dogwood. | honeysuckle, | eastern redcedar.| red pine, Norway | cottonwood,
| { bloodtwig | | spruce. i silver maple.
| | dogwood, Siberian] | |
! ! dogwood. ! ! }
| = ! ! ‘
876B, 876C-=vewe=-- {Redosier dogwood, {Bloodtwig dogwood,|Eastern redcedar, |Red pine, Norway |Eastern
Ladoga i gray dogwood. { Tatarian | Amur maple. | spruce, common | cottonwood,
i | honeysuckle, | { hackberry, | silver maple.
5 : Siberian dogwood.f : ;
) [}
993D2%, 993E2%: i ] | ! |
Garag--eecemcoe-a- |Redosier dogwood, |Bloodtwig dogwood, |Eastern redcedar, |Red pine, Norway |Eastern
| gray dogwood. | Tatarian | Amur maple. | spruce, common | cottonwood,
| | honeysuckle, | { hackberry. | silver maple.
| i Siberian dogwood.; : H
1 i
] + )
Armstronge-c---v- |Redosier dogwood, |Bloodtwig dogwood,}Eastern redcedar, |Red pine, Norway |Eastern
| gray dogwood. | Tatarian | Amur maple. | spruce, common | cottonwood,
! | honeysuckle, H { hackberry. { silver maple.
| | Siberian dogwood.| | }
! | | ! |
993F2*: ! ] { } i
Gara. | ! ! | |
! | | 1 ]
Armstrong. | i ! | |
| ! ! i i

See footnote a

t end of table.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average helghts, in feet, of--

Soil name and

}’ T
map symbol <8 8-15 16-25 26-35 >35

5030.
Pits-Dumps

i
| |
| !
V T
] |
! |
| |
| |
! i

]
i
!
T
i
i
]
|
i
i
|
1
)

* See description of the map unit for composition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.

TABLE 8.--BUILDING SITE DEVELOPMENT

SOIL SURVEY

See text for definitions

of

"slight," "moderate,” and "severe." Absence of an entry indicates that the soil was not rated])
i i
Soil name and | Shallow | Dwellings Dwellings Small Local roads
map symbol i excavations | without with commercial and streets
| | basements basements buildings
{ i
] e ettt iSlighte-eeem- ~--=|Moderate: Moderate: Moderate: Severe:
Judson | | shrink-swell, shrink-swell, shrink-swell, frost action,
| | low strength, low strength. low strength. low strength.
1 |
- 1o RPN 1Slighteccccaacan IModerate: Moderate: Moderate: Severe:
Judson | shrink-swell, shrink-swell, slope, frost action,
| low strength. low strength, shrink-swell, low strength.
: low strength,
11B*: |
Colowecoccae --===|Severe: Severe: Severe: Severe: Severe:
wetness, floods, floods, floods, floods,
floods. shrink-swell, shrink-swell, shrink-swell, low strength,
wetness. wetness. wetness, wetness,
Severe: Severe: Severe: Severe:

!
]
|
!
Elyevewwwew-c-aaa]|Moderate:
g
]
|

wetness.

13B%:
Vessere-eeew- ~=--=|Severe:

| wetness,

| floods.

|

|
Nodaway-e=-== ~---=|Severe:

| floods.
|

e
low strength.

Severe:
floods,
wetness,
low strength.

Severe:

floods.

!
24C, 24C2-~v-ww==-|Slight-=ew-eec---|Moderate:
|

Shelby

24D, 24D2

Shelby

|

|

|
-|Moderate:

| slope.

!

|

2UE, 2UE2, 24F2---}Severe:

Shelby | slope.
]
]
|
51eceem- B i |Severe:
Vesser | wetness,
\ floods.
|
|
54, Sld4ccecccccca- |Severe:
Zook | wetness,
{ floods.
!
!
69C, 69C2~cocceac—- |Severe:
Clearfield | wetness.
!
|
76B, 76C, 76C2----}Slightecccccaaa-
Ladoga |
!
|

See footnote at end of table.

low strength,

Moderate:
slope,
shrink-swell,
low strength.

Severe:

slope.

Severe:
floods,
wetness,
low strength.

Severe:
floods,
wetness,
shrink-swell,

!

|

!

!

!

}

}

|

|

!

]

|

}

!

|

!

|

|

|

!

!

|

|

!

|

| shrink-swell,
!

|

!

|

!

|

|

|

|

|

|

|

!

|

|

|

!

|

]

|

|

!
jSevere:
| shrink-swell,
{ wetness,
} low strength.
|Severe:
| low strength.
|

!

e
low strength.

Severe:
floods,
wetness,
low strength.

Severe:

floods.

Moderate:
shrink-swell,
low strength.

Moderate:
slope,
shrink-swell,
low strength,

Severe:

slope.

Severe:
floods,
wetness,
low strength.

Severe:
floods,
wetness,
shrink-swell.

Severe:
shrink-swell,
wetness,
low strength.

Severe:

low strength.

e
low strength.

Severe:
floods,
wetness,
low strength.

Severe:

floods.

Moderate:
shrink-swell,
low strength,
slope.

Severe:
slope.

Severe:
slope.

Severe:
floods,
wetness,
low strength.

Severe:
floods,
wetness,
shrink-swell.

Severe:
shrink-swell,
wetness,
low strength,

Severe:

low strength.

i
|
]
1
i
!
|
|
i
|
!
!
1
I
]
|
i
]
]
|
!
]
!
|
]
]
|
]
|
]
!
|
]
]
|
|
]
]
]
|
]
]
|
]
!
|
]
]
!
|
|
!
]
|
|
|
]
]
!
|
i
]
]
|
|
|
]
!

frost action,
low strength.

Severe:
floods,
wetness,
low strength.

Severe:
floods,
frost action.
Severe:
low strength.

Severe:

e
low strength.

Severe:
low strength,
slope.

Severe:
floods,
wetness,
low strength.

Severe:
floods,

low strength,
wetness.

Severe:
shrink-swell,
low strength.

Severe:
frost action,
low strength.
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IOWA

TABLE 8.--BUILDING SITE DEVELOPMENT--Continued

See footnote at end of table.

i 1 i i i
Soil name and | Shallow | Dwellings 1 Dwellings | Small { Local roads
map symbol { excavations | without | with H commercial | and streets
! } basements | basements | buildings }
1 i i i i
| | ! | !
76D, 76D2wccveewex" {Moderate: |Severe: |Severe: iSevere: |Severe:
Ladoga | slope. { low strength. | low strength. | slope, | frost action,
g { | | low strength. i low strength.
! | i |
--------------- {Moderate: |Severe: |Severe: |Severe: |Severe:
Clinton : too clayey. § low strength. ; low strength. ; low strength. { low strength.
!
80D2~-comccccccana |Moderate: |Severe: {Severe: |Severe: |Severe:

Clinton | too clayey, | low strength. | low strength. i slope, | low strength.

! slope. ! H | low strength. ;
i i ! |
R L L L |Severe: |Severe: |Severe: |Severe: |Severe:

Clinton | slope. | slope, | slope, | slope, | low strength,

: | low strength. | low strength. : low strength. : slope.
! |
93p2%: | | ! i !

Shelby~see=ece~-=-|Moderate: {Moderate: |Moderate: |Severe: {Severe:
| slope. | slope, } slope, | slope. i low strength.
! } shrink-swell, { shrink-swell, } |
i ; low strength. 5 low strength, f §

)

Adairececceccccaca {Severe: |Severe: |Severe: {Severe: |Severe:
| wetness. | shrink-swell, { shrink-swell, | shrink-swell, | low strength,
) | wetness. | wetness. | wetness, | frost action.
] ! | | slope. !

) ! | ! |
93E2%: i i ! | |

Shelby----- m——cea {Severe: |Severe: |Severe: {Severe: {Severe:

{ slope. { slope. { slope. | slope. | low strength,
E ; § : E slope.
1 ]

Adaire-cce--- ~--=|Severe: |Severe: |Severe: |Severe: |Severe:
| wetness, | shrink-swell, | shrink-swell, | shrink-swell, { low strength,
| slope. | wetness, | wetness, | wetness, | slope,

! ; slope. { slope. | slope. E frost action.
t ]
L] i 1
y 1334cwceccea--|Severe: iSevere: |Severe: |Severe: {Severe:

Colo { wetness, { floods, | floods, | floods, | floods,
| floods, { shrink-swell, | shrink-swell, { shrink-swell, | low strength,
{ i wetness. | wetness. % wetness. ! wetness.

] I
175C2«ccecaca-n ----|Severe: |Slight=eecececeen |Slighte-=eeea ----{Moderate: |Moderate:

Dickinson { cutbanks cave. | ! { slope. \ frost action.

} | ! i

175D2-~ccceax -----|Severe: {Moderate: {Moderate: |Severe: {Moderate:

Dickinson | cutbanks cave. | slope. | slope,. | slope. { slope,
| | ! | | frost action.
| ! ! | !

179D2~==~~~~{Moderate: {Moderate: |Moderate: |Severe: }Severe:
ara | slope. { slope, | slope, | slope. | low strength.
| shrink-swell, | shrink-swell, H |
; i low strength. ; low strength. 3 E
i ]
179E2, 179F2------|Severe: iSevere: |Severe: |Severe: {Severe:

Gara | slope. ! slope. { slope. | slope. | low strength,
| } | | { slope.

! } | ! |
192C2-ccncncea ~-=-|Severe: |Severe: |Severe: |Severe: {Severe:

Adair | wetness. | shrink-swell, | shrink-swell, | shrink-swell, | low strength,
g : wetness, % wetness, ! wetness. i frost action.

192D2= veocceu- ~~==|Severe: |Severe: |Severe: |Severe: }Severe:

Adair | wetness, | shrink-swell, { shrink-swell, { shrink-swell, i low strength,
| { wetness. | wetness, | wetness, | frost action.
| | ] | slope. !

} | i | }
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued
i i i H i
Soil name and | Shallow ! Dwellings | Dwellings ! Small { Local roads
map symbol | excavations | without | with } commercial | and streets
} | basements | basements | buildings |
1 P i 1 {
| ! | | !
212eccccmcaan" ~----|Severe: {Severe: |Severe: |Severe: |Severe:
Kennebec { floods. { floods. | floods. | floods. { floods,
| } | | | frost action,
; g i ; } low strength.
220-=--eccae- ~----|Severe: |Severe: |Severe: {Severe: |Severe:
Nodaway | floods. } floods. | floods., | floods. | floods,
| | | } | frost action.
| i | ! |
222C, 222C2, i ! ! | 1
e -i{Severe: |Severe: |Severe: |Severe: |Severe:
Clarinda | wetness, | wetness, | wetness, | wetness, | wetness,
{ | shrink-swell, ! shrink-swell, | shrink-swell, | shrink-swell,
| | low strength. | low strength. | low strength, | low strength.
| ! | i !
269~cecccnam ~~--==|Severe: |Severe: |Severe: |Severe: |Severe:
Humeston | wetness, | floods, | floods, | floods, | wetness,
1 | wetness, | wetness, | wetness, | low strength,
| | shrink-swell. | shrink-swell. | shrink-swell. { shrink-swell,
! | ! | |
273Bemeccccccncea |Slight-weeeee ~---|Moderate: |Moderate: {Moderate: |Severe:
Olmitz | { shrink-swell, | shrink-swell, | shrink-swell. | low strength.
| { low strength. | low strength. | |
} } ] ! !
273Crrecccccrcvea iSlighteeecee- ~~-~-}{Moderate: |Moderate: {Moderate: |Severe:
Olmitz i | shrink-swell, | shrink-swell, | shrink-swell, | low strength.
} | low strength. | low strength. | slope. |
| } } | |
287B%: | ! | ! |
AT e |Severe: |Severe: {Severe: {Severe: |Severe:
| wetness, | floods, | floods, ! floods, | floods,
{ floods. | wetness, | wetness, | wetness, | low strength,
| | shrink-swell. | shrink-swell, | shrink-swell. | wetness,
| | | ! }
COl0~eecmmwmeonaca=|Severe: {Severe: |Severe: |Severe: |Severe:
| wetness, | floods, | floods, { floods, | floods,
| floods. | shrink-swell, } shrink-swell, | shrink-swell, | low strength,
| | wetness. | wetness. | wetness. | wetness,
! | | | |
Elyeeoecaaea ~----|Moderate: {Severe: |Severe: {Severe: |Severe:
| wetness. | low strength. } low strength. } low strength. } frost action,
} : } | ! low strength.
} : |
315%cccccccaea ----|Severe: |Severe: |Severe: |Severe: |Severe:
Nodaway | floods. | floods. | floods. { floods. } floods,
H ; | | | frost action,
i ! { |
368, 368B---------|Moderate: |Severe: {Severe: |Severe: |Severe:
Macksburg | wetness, { shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell,
| too clayey. { low strength. | low strength. | low strength. | low strength,
| | | ! | frost action.
i | i | |
369-coceceama ~=---|Severe: |Severe: {Severe: |Severe: |Severe:
Winterset | wetness. | wetness, | wetness, | wetness, | wetness,
| | shrink-swell, | shrink-swell, | shrink-swell, | frost action,
| | low strength. | low strength. | low strength. | low strength.
} | | ! !
370, 3708, 370C, | ! } ! }
370C2-mcemm- ~-e-~|Moderate: |Severe: |Severe: |Severe: |Severe:
Sharpsburg | too clayey. { shrink-swell, | shrink-swell, | shrink-swell, | frost action,
| | low strength. | low strength, | low strength. | low strength.
| ! i | !
370D, 370D2--<w-- |Moderate: |Severe: |Severe: |Severe: {Severe:
Sharpsburg slope, { shrink-swell, { shrink-swell, | shrink-swell, | frost action,
too clayey. | low strength. | low strength. | slope, | low strength,
| | } |
! ! | |

See footnote at end of table.

i
!
]
!

low strength.
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued

!
Soil name and | Shallow Dwellings Dwellings Small Local roads
map symbol ] excavations without with commercial and streets
} basements basements buildings
I
412G eccmecccacan— |Severe: Severe: Severe: Severe: Severe:
Sogn { depth to rock. depth to rock. depth to rock. depth to rock, depth to rock.
s

428Ba-cceccccncaca-}Moderate:

Ely : wetness,
|
430cccmcccccaa ~----|Severe:
Ackmore | floods,
: wetness.
{
434Dewccccccccanca |Moderate:
Arbor | slope,
! floods.
]
451D2-cocwwccecaa=|Moderate:
Caleb | slope.
g
570B, 570C, 570C2~|Slightececccacaca
Nira |
i
|
570D2ccoeccccenna ~~-|Moderate:
Nira | slope.
!
!
4
675CH*;
Dickinsone~ea- -~=|Severe:
| cutbanks cave.
|
Sharpsburge--=-- --}{Moderate:
| too clayey.
|
!
675D2%; t
Dickinsoneecee---|Severe:
| cutbanks cave.
!
{
Sharpshurge----- ~{Moderate:
| slope,
i too clayey.
!
792D2~-we== ceeema-o |Severe:
Armstrong | wetness.
|
:
822C, 822C2-==-- -=-{Severe:
Lamoni | wetness.
!
|
|
822D, 822D2, i
822D3-~ecmma ~--==|Severe:
Lamoni | wetness.
|
|
870Brcceccccaan ~-~-|Moderate:

Sharpsburg | too clayey.
!
|

See footnote at end of table.

Severe:

e
low strength.

Severe:
floods,
shrink-swell,
wetness,

Severe:

floods.

Severe:
low strength.

e k. = —— . D —— — — = v i o i e e =] i o e ]

|Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Slightee=vecerenn

Severe:
shrink-swell,
low strength.

Moderate:
slope.

1

|

|

|

|

!

}

!

\

i

|

|

!

|

}

!

!

}

|

!

|

!

|Severe:

| shrink-swell,
| low strength.
{

!

|Severe:

!
|
g
)
[}
!
}
!
}
|
i
!
!
|
|
|
:
|
i
|

shrink-swell,
low strength.

Severe:
shrink-swell,
low strength,
wetness,

Severe:

shrink-swell,
low strength,
W

etness.

Severe:
shrink-swell,
low strength.

Severe:
low strength.

Severe:
floods,
shrink-swell,
wetness,

Severe:

floods,

Severe:
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,

i
i
!
|
i
!
|
|
!
|
!
!
}
|
!
!
|
!
|
}
|
|
|
|
\
|
|
|
|
!
!
%
E low strength.
]

ISlighteemmeeenn-
!

Severe:
shrink-swell,
low strength.

Moderate:
slope.

Severe:
shrink-swell,
low strength.

!

!

|

1

]

!

!

|

|

!

!

!

|

|

|

|Severe:

| shrink-swell,
| wetness,

| low strength.
!

{Severe:

|
!
|
|
i
L]
!
!
|
!
t
L]
!
i
}
|

shrink-swell,
wetness,

Severe:
shrink-swell,
wetness.

Severe:
shrink-swell,
low strength.

lope.
Severe:
low strength.

Severe:
floods,
shrink-swell,
wetness.

Severe:
slope,
floods.

Severe:
slope,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
slope,

I
|
|
'
!
}
!
!
!
|
1
{
|
|
!
i
|
i
]
i
i
|
|
|
}
|
g
]
{
i
!
:
| low strength.
|

|Moderate:
slope.

Severe:
shrink-swell,
low strength.

Severe:
slope.

Severe:
shrink-swell,
slope,
low strength

=

]

]

|

]

|

]

t

}

!

)

{

|

|

[]

)

]

!

\

|
|Severe:
} shrink-swell,
| low strength,
| slope.
!
|Severe:
}

|

!

{

!

]

[}

1

i

|

}

4

[}

!

}

!

|

shrink-swell,
wetness.

Severe:
shrink-swell,
wetness,
slope.

Severe:
shrink-swell,
low strength.

Severe:
frost action,
1

ow strength,

Severe:
floods,

low strength,
shrink-swell.
Severe:
low strength.

Severe:
low strength.

Severe:
frost action,
low strength.

Severe:
frost action,
low strength.

Moderate:

o
frost action.
Severe:
frost action,
low strength.

Moderate:
slope,
frost action,
Severe:
frost action,
low strength.

Severe:
low strength,
shrink-swell,
frost action.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
frost action,
1

owWw strength.
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued
i | | i R
Soil name and | Shallow } Dwellings ! Dwellings | Small | Local roads
map symbol | excavations ! without | with H commercial | and streets
| | basements i basements | buildings |
| ] i i i
| ! | |
876B, 876Ce-e~cc-=}{Slight-=ccee-aw--|Severe: |Severe: |Severe: |Severe:
Ladoga | | low strength. | low strength. ! low strength. | frost action,
i : ! i | low strength.
|
993D2%: | i | i {
Garge~e==--- ~w-=-{Moderate: {Moderate: |Moderate: |Severe: |Severe:
| slope. | slope, | slope, | slope. | low strength.
| | shrink-swell, | shrink-swell, | H
| | low strength. | low strength. i |
! } ! !
Armstronge-~------}{Severe: |Severe: |Severe: |Severe: |Severe:
| wetness. | shrink-swell, | shrink-swell, | shrink-swell, | low strength,
| | low strength. | wetness, ! low strength, { shrink-swell,
| | | low strength. { slope. | frost action.
i | | | |
993E2%, 993F2%: ! | | | |
Garae-eee-v==----|Severe: |Severe: |Severe: |Severe: |Severe:
| slope. | slope. | slope. | slope. | low strength,
! ! | | | slope.
| ! | | !
Armstrong--------|Severe: |Severe: |Severe: |Severe: |Severe:
{ wetness, | shrink-swell, | shrink-swell, { shrink-swell, { low strength,
| slope. | low strength, | wetness, | low strength, | shrink-swell,
| | slope. ! low strength. | slope. | frost action.
| | i | !
5030, | | | ] |
Pits-Dumps | } } } }
| | ! ! ]

* See description of the map unit for composition

and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.
"slight," "moderate," "good," "fair," and other terms.

not rated)

TABLE 9.--SANITARY FACILITIES

115

See text for definitions of
Absence of an entry indicates that the soil was

i i i i 1
Soil name and | Septic tank ! Sewage lagoon |} Trench | Area | Daily cover
map symbol | absorption | areas | sanitary | sanitary { for landfill
| fields | i landfill 1 landfill }
1 : : i E
| i
) 1Slightecmccccoa- |Moderate: iModerate: |Slightecececcaaa |Fair:
Judson | | slope, | too clayey. | | too clayey.
1 | seepage. | i !
| ! 5 ' |
L e |Slighteccaaeaaax |Severe: |Moderate: 1Slightececoacua {Fair:
Judson 5 E slope. ! too clayey. | ! too clayey.
L] ] i : ]
11B%: ! | | ! !
Coloeweccacmcccaa |Severe: |Severe: |Severe: |Severe: {Poor:
| percs slowly, | wetness, | wetness, | wetness, | wetness.
| wetness, | floods. { floods. | floods. !
{ floods. | H | |
| | ] | i
Elysec-ceccecccacan- |Severe: |Severe: {Severe: |Severe: {Fair:
| wetness. | wetness. | wetness. { wetness. | too clayey,
1 | | | | wetness.
] ] ]
) ] ] ' I
13B%: ! | i } i
Vesser--eccececaaa ----|Severe: {Severe: {Severe: |Severe: {Poor:
{ floods, | floods, | floods, | floods, | wetness.
| wetness, | wetness. | wetness. | wetness, |
| percs slowly. ! | | i
! | | ! i
Nodawayeeceocecucca |Severe: |Severe: |Severe: |Severe: {Fair:
| floods, | floods, | floods, i floods, | wetness,
| wetness. | wetness. | wetness. : wetness. :
i ! !
2U4C, 2UC2ecaceaaaa |Severe: |Severe: {Moderate: |Slightececceaax {Fair:
Shelby | percs slowly. | slope. | too clayey. H { too clayey.
| ! | ! !
24D, 24D2vcccmcan- {Severe: |Severe: {Moderate: iModerate: {Falir:
Shelby | percs slowly. | slope. | too clayey. i slope. { too clayey,
i ! | ! i slope.
! ! ! !
24E, 24E2, 24F2 {Severe:* iSevere: |Moderate: iSevere: {Poor:
Shelby | percs slowly, | slope. | too clayey, i slope. | slope.
; slope. H ! slope. i 1
| ] !
51lccecomecaccncnaaa |Severe: |Severe: |Severe: |Severe: {Poor:
Vesser | floods, | floods, | floods, | floods, | wetness.
| wetness, | wetness. { wetness. | wetness, 1
| percs slowly. | s E E
: 1 ] 1]
5S4, SlUteccccnccans |Severe: |Severe: |Severe: |Severe: |Poor:
Zook | percs slowly, | wetness, | wetness, | wetness, | too clayey,
| wetness, | floods. } too clayey, } floods. | wetness.
| floods. ! | floods. | i
| | ]
69C, 69C2-ceeean ~-~--|Severe: |Severe: |Severe: |Severe: |Poor:
Clearfield | percs slowly, | slope. | wetness, | wetness. | wetness,
| wetness. | i ! !
76Brccceax ——————— |Severe: |Moderate: |Moderate: 18light-eeccaea-- |Fair:
Ladoga | percs slowly. | slope. | too clayey. : i too clayey.
! !
76C, 76C2ecacaccucan |Severe: |Severe: |Moderate: 1Slightececaneax \Fair:
Ladoga E percs slowly. ? slope. } too clayey. | : too clayey.
1 i | 1
76D, T6D2ececauan- |Severe: |Severe: |Moderate: {Moderate: |Fair:
Ladoga | percs slowly. | slope. | too clayey. { slope. | too clayey,
! | ! } slope.
| ! | !

See footnote at end of table.
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TABLE 9.--SANITARY FACILITIES--Continued
T i i i i
Soil name and | Septic tank | Sewage lagoon | Trench { Area i Daily cover
map symbol i absorption i areas | sanitary i sanitary | for landfill
| fields | i landfill | landfill |
! | ] | I
1 | ! | |
80Cecommn= B |Severe: }Severe: |Severe: 1Slightewecaccaa {Poor:
Clinton | percs slowly. ; slope. i too clayey. ; | too clayey.
! !
80D2«cmewma B iSevere: |Severe: |Severe: |Moderate: | Poor:
Clinton | percs slowly. ; slope. ! too clayey. { slope. | too clayey.
i | !
80E2-=="~- ceerem———— {Severe {Severe: {Severe: |Severe: {Poor:
Clinton | slope, | slope. | too clayey. | slope. | slope,
| percs slowly. E { i | too clayey.
| i !
93D2%: ] ! | } i
Shelby-ccremccuacaa |Severe: |Severe: {Moderate: |Moderate: {Fair:
| percs slowly. { slope. | too clayey. { slope. { too clayey,
| | ! } | slope.
| | } | |
Adair-ececccnmeccax |Severe: {Severe: |Severe: {Severe: |Poor:
| percs slowly, ! slope, | wetness, | wetness, | wetness.
| wetness. : wetness, ; too clayey. : E
! i
93E2%: | ! | |
Shelby-wecvccrcmanman |Severe: {Severe: {Moderate: {Severe: {Poor:
| percs slowly, { slope. { too clayey, | slope. | slope.
! slope. | | slope. | !
! | | | !
Adaire~-cececcoceca- |Severe |Severe: iSevere: |Severe: {Poor:
| percs slowly, { slope, | wetness, | wetness, | slope,
{ slope, | wetness. | too clayey. | slope. | wetness.
| wetness. | | | H
! | | | |
133, 133+-cccencaaan |Severe: |Severe: |Severe: |Severe: |Poor:
Colo | percs slowly, | wetness, | wetness, | wetness, i wetness.
| wetness, \ floods. | floods. | floods. |
| floods. ] | i |
! ] ! | |
175C2 %% e 1Slighteccccmeacan |Severe: {Severe: }|Severe: {Poor:
Dickinson | | seepage, | seepage. | seepage. | seepage.
! ! slope. | } |
175D2# ¥ e |Moderate: |Severe: |Severe: {Severe: |Poor:
Dickinson { slope. | seepage, | seepage. | seepage. | seepage.
{ | slope. | | |
| i | | |
179D, 179D2ec~--ceee- {Severe: |Severe: {Moderate: {Moderate: {Fair:
Gara | percs slowly. | slope. | too clayey. | slope. | too clayey,
! | | ! ! slope.
} ! } | |
179E2, 179F2--==eo--- {Severe: |Severe: {Moderate: |Severe: |Poor:
Gara | percs slowly, | slope. | too clayey, | slope. | slope.
5 slope. % : slope. : i
]
192C2, 192D2«--===== }|Severe: |Severe: |Severe: |Severe: {Poor:
Adair | percs slowly, | slope, | wetness, | wetness. | wetness.
| wetness., § wetness. : too clayey. § |
| }
212eccccmmrcccncacna |Severe: |Severe: |Severe: |Severe: 1Good.
Kennebec | floods, { floods, { floods, { floods, |
| wetness. E wetness. : wetness. : wetness, |
i {
220eccceroncoccerann |Severe: |Severe: |Severe: {Severe: |Fair:
Nodaway \ floods, | floods, | floods, | floods, | wetness.
| wetness, } wetness. 5 wetness. 5 wetness. !
| ] ] )
222C, 222C2, 222D2--|Severe: iSevere: {Severe: |Severe: {Poor:
Clarinda | wetness, i slope. | too clayey, | wetness, | too clayey,
i i E wetness. { : wetness,
| |

See foo

tnote at end of table.
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TABLE 9.--SANITARY FACILITIES~-Continued

117

i i i } I
Soil name and | Septic tank | Sewage lagoon | Trench ! Area | Daily cover
map symbol | absorption | areas | sanitary 1 sanitary | for landfill
| fields | | landfill H landfill |
i i i i i
! ! | !
269---eeccccccnnas |Severe: |Severe: {Severe: {Severe: {Poor:
Hume ston | wetness, | floods, | wetness, | wetness. | wetness.
{ percs slowly. | wetness. { too clayey. i |
| | | !
273Beccmcccccccanas {Severe: {Moderate: |Moderate: 1Slightececeeeaaaa- {Fair:
0lmitz | percs slowly. { slope, | too clayey. | | too clayey.
‘ E seepage. E i :
1 [}
273C--cccmcccccneaa |Severe: |Severe: {Moderate: 1Slightewecccaaaao {Fair:
Olmitz ! percs slowly. 5 slope. i too clayey. ; ; too clayey.
I 1
287B%: | } | i |
200K+~~veomcccaan |Severe: |Severe: {Severe: {Severe: | Poor:
| percs slowly, | wetness, | wetness, | wetness, | too clayey,
{ wetness, | floods. { too clayey, i floods. | wetness,
g floods, | ; floods. } i
! !
Colo~=vcmeccccaaa |Severe: |Severe: iSevere: |Severe: | Poor:
| percs slowly, | wetness, | wetness, | wetness, | wetness.
| wetness, { floods. | floods. | floods. |
| floods. i i | |
! } i ! i
Ely-ececcccmacaaa {Severe: |Severe: |Severe: |Severe: {Fair:
| wetness. | wetness. | wetness, | wetness. { too clayey,
1 | | | | wetness,
! ! ! | !
315% e cccccceeaea iSevere: iSevere: {Severe: iSevere: {Fair:
Nodaway i floods, { floods, | floods, { floods, | wetness,
E wetness, { wetness. | wetness. | wetness, !
i ! } | i
368, 368Beccccec-a- |Severe: |Severe: |Severe: {Moderate: {Fair:
Mack sburg | percs slowly, | wetness. | too clayey. | wetness. | too clayey.
| wetness. | | | {
| i | t !
369-ccmcccrccccaa-a --|Severe: {Severe: |Severe: |Severe: {Poor:
Winterset \ percs slowly, | wetness, | wetness, | wetness. | wetness,
| wetness, i } too clayey. i | too clayey.
} | | ! !
370e-recccccceccen {Severe: iSlighteecvrcercenae" iSevere: 1Slightecceeceaaaa }Poor:
Sharpsburg i percs slowly. | ; too clayey. 5 } too clayey.
! i
370B---vmeccmccuaan |Severe: {Moderate: iSevere: |Slightecececacaas {Poor:
Sharpsburg | percs slowly. i slope. | too clayey. H { too clayey.
! ! | i
370C, 370C2--eecwe-- |Severe: |Severe: |Severe: iSlightecreceeeooo |Poor:
Sharpsburg 3 percs slowly. | slope. | too clayey. H ; too clayey.
i | i i
370D, 370D2-~~eme= {Severe: |Severe: |Severe: |Moderate: {Poor:
Sharpsburg | percs slowly. } slope. i too clayey. ! slope. : too clayey.
1 1 1 ]
[} ] i )
412G cccccncncnna" iSevere: |Severe: iSevere: {Severe: | Poor:
Sogn | depth to rock. | depth to rock, | depth to rock. | depth to rock. | area reclaim.
| ! slope. ! ! !
i } i ! !
428Becrcrrcccccaa" |Severe: |Severe: |Severe: |Severe: {Fair:
Ely | wetness. | wetness. | wetness. | wetness. | too clayey,
| | H | | wetness,
| s | = ‘
§30cccmcccccccanea |Severe: {Severe: |Severe: {Severe: {Poor:
Ackmore | percs slowly, | floods, | floods, | floods, | wetness.
| floods, | wetness. { wetness. | wetness, i
| wetness. ] ] ] ]
! i 1 | i
434Deccccccncccens iSevere: |Severe: |Moderate: |Moderate: |Fair:
Arbor | percs slowly. { slope, | too clayey, { slope, } too clayey,
| { floods. { floods. | floods. E slope.
i { | ] !

See footnote at end of table.
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TABLE 9.-~SANITARY FACILITIES-~Continued
i i i | ]
Soil name and } Septic tank | Sewage lagoon | Trench | Area H Daily cover
map symbol | absorption { areas | sanitary | sanitary { for landfill
{ fields | | landfill | landfill |
| | z { |
451D2-ccccccmccann |Severe: |Severe: {Moderate: {Moderate: |Fair:
Caleb | wetness, | slope, | wetness, | slope, ! too clayey,
| percs slowly. { wetness. | too clayey. } { wetness,
| | | | slope.
| | ! | !
570Brecccccrecccceaas |Severe: {Moderate: {Moderate: |Slightececcrcema- |Fair:
Nira | percs slowly. : slope. : too clayey. | | too clayey.
1] ]
) )
570C, 570C2-~==eu- {Severe: |Severe: {Moderate: }Slightececawacaae |Fair:
Nira | percs slowly. ; slope. { too clayey. : § too clayey.
57002« cewwecccecaaa |Severe: |Severe: |Moderate: |Moderate: {Fair:
Nira | percs slowly. { slope. { too clayey. | slope. | too clayey,
} ! | | slope.
i | ! ! !
675CH*: | | | |
Dickinson®##ceceoo. 1Slightecercecaaaa |Severe: |Severe: |Severe: \Poor:
| | seepage, | seepage. | seepage. | seepage.
i { slope. i s |
t
Sharpsburgee--=-- |Severe: |Severe: |Severe: 1Slighteceraraauan | Poor:
\ percs slowly. : slope. i too clayey. : } too clayey.
675D2%: | ! } |
Dickinson##eceec-o-|Moderate: [Severe: |Severe: jSevere: {Poor:
| slope. | seepage, | seepage. | seepage. | seepage.
| slope. ! ! |
| | | | !
Sharpsburg--~=--- |Severe: |Severe: |Severe: {Moderate: |Poor:
| percs slowly. 3 slope. ; too c¢layey. | slope. | too clayey.
) | |
79202« wwmaa B |Severe: {Severe: |Severe: |Severe: {Poor:
Armstrong | percs slowly, | slope, | wetness, | wetness, | wetness.
! wetness. | wetness. { ; |
i | | |
§22c, 822c2, 822p, | | b ! !
822D2, 822D3---~---|Severe: |Severe: |Severe: |Severe: |Poor:
Lamoni | percs slowly, | slope. | wetness, | wetness. | too clayey,
| wetness. | | too clayey. i | wetness.
| ! ' |
870Beccee- B |Severe: {Moderate: iSevere: |Slightececcrac—ae {Poor:
Sharpsburg | percs slowly. : slope. | too clayey. { { too clayey.
| | |
876Becccemcmrcaua= iSevere: {Moderate: |Moderate: [Slighteecracaaaaa {Fair:
Ladoga | percs slowly, | slope. | too clayey. | | too clayey.
! ! | |
876Ceccccmcacaa v---=-}Severe: |Severe: |Moderate: |Slighteceeereacaa |Fair:
Ladoga | percs slowly. | slope. | too clayey. | | too clayey.
| } | ! |
993D2%: ! | | | !
Garasecceeccccccena |Severe: |Severe: {Moderate: |Moderate: {Fair:
| percs slowly. } slope. | too clayey. | slope. | too clayey,
| | | | slope.
| ! i | !
Armstronge-e-- w--==|Severe: |Severe: |Severe: |Severe: | Poor:
| percs slowly, | slope, | wetness, | wetness, | wetness.
| wetness. | wetness. | | 1
} ! i | |
99352'. 993F2%: | ! | f {
Garae-eceecece~- ~e-=-}Severe: |Severe: |Moderate: |Severe; {Poor:
| percs slowly, | slope. | too clayey, | slope. | slope.
; slope. : § slope. { |
| !
Armstrong-eeecee-- |Severe: | Severe: |Severe: jSevere: {Poor:
| percs slowly, | slope, | wetness., | wetness, | slope,
| slope, | wetness. | ! slope. | wetness,
| wetness. ! ! | !
| ! ! } |

See footnote at end of table.
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TABLE 9.--SANITARY FACILITIES--Continued

i i i 1 1

Soil name and | Septic tank | Sewage lagoon | Trench i Area ! Daily cover
map symbol } absorption | areas | sanitary H sanitary | for landfill

| fields } § landfill | landfill |

i i i 1 i

! t i } |

5030. ! ! ! | |

Pits-Dumps ! | { | {

! | | ! !

* See description of the map unit for the composition and behavior characteristics of the map unit.
%##% Rapid permeability can cause pollution of ground water.
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TABLE 10.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary.

wgood," "fair," and "poor."

SOIL SURVEY

See text for definition of

Absence of an entry indicates that the soll was not rated]

| i i i
Soil name and | Roadfill | Sand | Gravel | Topsoil
map symbol ! ] | |
} ] i ]
i i i i
| } ]
8B, 8Cermeccccccccccnna }Poor: lUnsuited: {Unsuited: {Fair:
Judson { low strength. | excess fines. | excess fines, | too clayey.
i ! |
1 1B%; | | ! !
o7 e Y—— ceemm—eee {Poor: {Unsuited: {Unsuited: |Poor:
| wetness, | excess fines. | excess fines, | wetness,
| shrink-swell, ! ! |
! low strength, ! ! }
| ! | |
Ely-coemcaes P, --|Poor: {Unsuited: lUnsuited: |Fair:
| low strength. } excess fines. | excess fines, | too clayey.
! | | |
13B%: ! i !
Vesser-eeece-eccomaacn- |Poor: |Unsuited: |Unsuited: |Poor:
| low strength, | excess fines, { excess fines, | wetness.
| wetness. ! | |
| | |
Nodawaye~=-=== crmeeee—— |Fair: {Unsuited: {Unsuited: {Good.
| low strength, | excess fines. | excess fines. 1
! wetness. { ; !
]
24C, 2UC2-cevvuccmaaan |Poor: iUnsuited: {Unsuited: {Fair:
Shelby | low strength. { excess fines. | excess fines, | too clayey.
| | | !
24D, 24D2ec~ececcaacaa=|Poor: {Unsuited: {Unsuited: {Fair:
Shelby | low strength. | excess fines, | excess fines. { too clayey,
| | | i slope.
} } ! |
24E, 24E2, 24F2-c-=--- | Poor: {Unsuited: {Unsuited: |Severe:
Shelby | low strength. | excess fines. | excess fines, | slope.
! | ! |
-3 TS ——————— {Poor: |Unsuited: {Unsuited: | Poor:
Vesser | low strength, | excess fines. | excess fines. | wetness,
| wetness. | | |
! i | !
54, Sl4cmcccocaceanann {Poor: }Unsuited: {Unsuited: {Poor:
Zook | wetness, | excess fines. | excess fines, | wetness.,
| shrink-swell, | | !
| low strength, } } |
{ | { i
69C, 69C2-crecevcccran {Poor: {Unsuited: {Unsuited: | Poor:
Clearfield | shrink-swell, | excess fines. | excess fines. | wetness.
| low strength, | ! |
| wetness. | ! |
} | i }
76B, 76C, 76C2=~--«--=|Poor: {Unsuited: {Unsuited: {Fair:
Ladoga ! low strength. { excess fines. { excess fines. | thin layer.
| ! ] !
76D, 76D2ccemccccecccan |Poor: {Unsuited: {Unsuited: \Fair:
Ladoga | low strength. | excess fines. | excess fines. | thin layer,
: i : : slope.
80Cerecemcrermcccrem=n {Poor: !Unsuited: {Unsuited: \Fair:
Clinton | low strength. | excess fines,. | excess fines. ! thin layer.
! ! | !
80D2-corecmme e {Poor: |Unsuited: {Unsuited: {Fair:
Clinton | low strength. | excess fines. { excess fines. { slope,
| | ! ! thin layer.
i | | |
[ ) of T |Poor: {Unsuited: {Unsuited: |Poor:
| excess fines. | excess fines, ! slope.
i } |

Clinton { low strength,
!

See footnote at end of table.
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TABLE 10.--CONSTRUCTION MATERIALS--Continued

121

shrink-swell,

i ) i }
Soil name and § Roadfill | Sand | Gravel | Topsoil
map symbol } | i !
| | | }
T 1 T T
| ! | |
93D2%: | | | |
Shelby-cccccrccaaaa --|Poor: }Unsuited: |Unsuited: |Fair:
| low strength. | excess fines. | excess fines. { too clayey,
| ! : ! slope.
! ! | !
Adaire-ceca-o cmeeee—e |Poor: {Unsuited: iUnsuited: |Fair:
{ low strength, | excess fines. | excess fines. | too clayey,
| wetness. | ] | slope.
! ! | |
93E28; | | | |
Shelby~-ccccccecaancoe |Poor: jUnsuited: {Unsuited: |Poor:
{ low strength. | excess fines. | excess fines. { slope.
] ]
i i }
Adairececcccccancaaa. |Poor: tUnsuited: {Unsuited: {Poor:
{ low strength, { excess fines, | excess fines. | slope.
| wetness. } | !
! } ! |
133, 133+-ccccecccanae {Poor: {Unsuited: {Unsuited: |Poor:
Colo | wetness, | excess fines. | excess fines. | wetness.
| shrink-swell, | ! :
! low strength. i ! |
| | | !
175C2=cececmeccemoconces 1GoOdeeecccccmacanx" {Fair: }Unsuited: {Good.
Dickinson H | excess fines, | excess fines, {
i ! !
175D2~ ccmmccmcccccaaan JeL- Y- e ————— |Fair: {Unsuited: {Fair:
Dickinson } | excess fines. | excess fines. | slope.
| ! |
179D, 179D2-cccacacaca {Poor: {Unsuited: {Unsuited: |Fair:
Gara ! low strength. | excess fines, | excess fines, ! thin layer,
] | ' | slope.
| i !
179E2, 179F2-ccvcccaaa | Poor: {Unsuited: {Unsuited | Poor:
Gara | low strength. | excess fines. | excess fines. | slope.
| i ! |
192C2--ccmcccccaaccaaa | Poor: {Unsuited: {Unsuited: |Fair:
Adair | low strength, | excess fines. | excess fines. { too clayey.
| wetness. : } !
! ! i |
192D2-ccceccecmncceaaa |Poor: {Unsuited: {Unsuited: {Fair:
Adair | low strength, | excess fines. | excess fines. { too clayey,
| wetness. : ; ! slope.
]
212+ cevremncncccccacn" |Poor: lUnsuited: {Unsuited: {Good.
Kennebec { low strength. | excess fines. | excess fines. |
| ! ! }
220-cemcemcan R {Fair: iUnsuited: {Unsuited: 1Good.
Nodaway | low strength, | excess fines. | excess fines. i
| wetness., ] | !
t | ! !
222C, 222C2, 222D2----|Poor: {Unsuited: {Unsuited: {Poor:
Clarinda | shrink-swell, | excess fines. | excess fines. | too clayey,
| wetness, | ! | wetness.
: low strength. ! ! !
| | |
4 L R T T Tupp——— | Poor: fUnsuited: tUnsuited: | Poor:
Humeston | low strength, | excess fines. | excess fines. | wetness,
| shrink-swell, ] | !
| wetness. } | |
! ! |
273B, 273Cevcccecccccaa {Poor: {Unsuited: {Unsuited: {Good.
Olmitz !} low strength. | excess fines. | excess fines. |
! | ! }
287B%: H | ! |
Z00K==wveccomcccoaaa {Poor: iUnsuited: lUnsuited: {Poor:
| wetness, | excess fines. | excess fines. | wetness,
| | |
| ! |
! | |

|
| low strength,
}

See footnote at end of table.
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TABLE 10.--CONSTRUCTION MATERIALS--Continued
i i i i
Soil name and | Roadfill | Sand | Gravel | Topsoil
map symbol ! | | |
! | | |
I I 1 T
} ] ! |
287B*: ! | | !
COlOmemmmemmmeaae ~-=<~}Poor: {Unsuited: IUnsuited: {Poor:
| wetness, | excess fines. | excess fines. | wetness.
{ shrink-swell, | } |
} low strength. ! ! |
! ! ! |
Elyececmcorecccccccnan {Poor: IUnsuited: |Unsuited: |Fair:
| low strength. ! excess fines. { excess fines. | too clayey.
! ! ! |
315 cccccccnnrecccncaa |Fair: |Unsuited: |Unsuited: |Good.
Nodaway } low strength, | excess fines. | excess fines. |
| wetness. ! ! |
! | | |
368, 368B-ceveccmacaaa |Poor: fUnsuited: |Unsuited: |Fair:
Macksburg { shrink-swell, | excess fines. | excess fines, { too clayey.
! low strength. | i !
| i | |
369-cccem—mccccocmanan {Poor: {Unsuited: {Unsuited: {Poor:
Winterset | shrink-swell, { excess fines. | excess fines, | wetness,
! wetness, ! ! !
| low strength. { | |
! ! !
370, 370B, 370C, | ! ! |
370C2~comc—cmme e |Poor: {Unsuited: }Unsuited: |Fair:
Sharpsburg | shrink-swell, | excess fines. | excess fines. | too clayey.
} low strength, ! | |
| | | |
370D, 370D2-cccceccen~a |Poor: {Unsuited: |Unsuited: |Fair:
Sharpsburg | shrink-swell, { excess fines, | excess fines, | too clayey,
| low strength. i ! | slope.
| i | i
§12Ghcmamecmmemm e }Poor: {Unsuited: {Unsuited: |Poor:
Sogn | thin layer, | excess fines, | excess fines, | area reclaim,
| area reclaim. | ! !
| | | |
[15-7.) - F . {Poor: iUnsuited: {Unsuited: {Fair:
Ely | low strength, ! excess fines. | excess fines, | too clayey.
| i | |
§30cemcmmmmm e |Poor: {Unsuited: |Unsuited: {Fair:
Ackmore } low strength, | excess fines. | excess fines. | too clayey.
| shrink-swell, | | |
{ wetness. : | |
| | |
434Deemem cmccccome—- ~--{Poor: {Unsuited: |Unsulted: {Fair:
Arbor | low strength. | excess fines. | excess fines, { slope.
! ! ! |
45 1D2ecmcmcrmenanmere= |Poor: {Unsuited: |Unsuited: |Fair
Caleb } low strength. | excess fines. | excess fines. | slope,
! } | | too clayey.
! ! ! !
570B, 570C, 570C2-~=-~=|Poor: {Unsuited: {Unsuited: {Fair:
Nira | low strength, | excess fines. | excess fines. | too clayey.
! shrink-swell. | | |
| | | |
570D2ceccmcrerraenecen=~" }Poor: !Unsuited: {Unsuited: \Fair:
Nira } low strength, | excess fines, | excess fines, | too clayey,
| shrink-swell, | : } slope.
} | |
675C*: ! | |
Dickinsonerecccocacuaa {1Goodemrormcccaacae |Fair: tUnsuited: 1Good.
| | excess fines. | excess fines. |
| | | |
Sharpsburgee-=sececceae |Poor: Unsuited: |Unsuited: {Fair:
| shrink-swell, excess fines. | excess fines. | too clayey.
| !
] ]

See footnote at end of table.
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TABLE 10.-~CONSTRUCTION MATERIALS--~Continued

i | ) i
Soil name and H Roadfill | Sand | Gravel | Topsoil
map symbol | | { i
i ! | |
1 1 1 1
] ! | !
675D2%: ! ! | i
Dickinsoneececeaan 1G00dececcrcenmcnea {Fair: {Unsuited: \Fair:
H | excess fines. | excess fines, } slope.
i | ! |
Sharpsburgececece--- |Poor: tUnsuited: {Unsuited: |Fair:
{ shrink-swell, | excess fines, | excess fines. | too clayey,
% low strength. | | | slope.
! | |
792D2----=cc-ecccna {Poor: |Unsuited: lUnsuited: |Fair:
Armstrong } low strength, | excess fines. i excess fines. i thin layer,
} shrink-swell. ! i ; slope.
1
] i
822Cc, 822c2, 822D, | | | |
822D2--eccccmmane |Poor: {Unsuited: {Unsuited: |Fair:
Lamoni | low strength, | excess fines. | excess fines. | too clayey.
! shrink-swell, i | |
1 i ! |
822D3-cwcemccccnna- |Poor: {Unsuited: tUnsuited: |Poor:
Lamoni | low strength, | excess fines, | excess fines. | too clayey.
{ shrink-swell, { | H
! 1 | }
870Be=cceccmcca—can |Poor: {Unsuited: tUnsuited: {Fair:
Sharpsburg | shrink-swell, { excess fines. | excess fines. | too clayey.
| low strength. | i |
i ! | !
876B, 876Cecccccan" {Poor: iUnsuited: iUnsuited: {Fair:
Ladoga } low strength, | excess fines. \ excess fines. { thin layer.
i ! ! i
993D2%: ! ! i
Garae=secremceca-o |Poor: {Unsuited: {Unsuited: |Fair:
{ low strength. | excess fines. | excess fines. { thin layer,
| ! ! | slope.
! i | !
Armstrong---ec-e-e- {Poor: {Unsuited: iUnsuited: {Fair:
| low strength, | excess fines. | excess fines, | thin layer,
: shrink-swell. | | | slope.
} ! i
993E2%, 993F2%: | ! i !
Gara--—--—-ce-eecccao {Poor: {Unsuited: iUnsuited: {Poor:
g low strength, | excess fines, | excess fines. | slope.
| } i
Armstrong---cece-- |Poor: iUnsuited: lUnsuited: |Poor:
| low strength, } excess fines. | excess fines, | slope.
} shrink-swell, i | |
i | ! !
5030. ! ] ! }
Pits~Dumps | H 1 |
| | \ |

* See description

of the map unit

for composition and behavior -characteristics

of the map unit.
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TABLE 11.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary. Absence of an entry
indicates that the soil was not evaluated]

Soil name and | Pond | Embankments, | Drainage | Irrigation | Terraces and | Grassed
map symbol | reservoir ! dikes, and | | | diverslons | waterways
| areas i levees | | | |
i I I I i 1
| | ! ! | |
8B-ceee-e —eemee———— |Seepage-=wv--- |{Favorable-=--- {Not needed----- |Favorable~-===== {Erodes easily |Erodes easily.
Judson i | | | | |
| | | | | !
L {Slope, |Favorable-e==- INot needed-==--}|Slope--ccccccnx |Erodes easily |Erodes easily.
Judson | seepage. i i | | |
! | | | | |
11B*: | i | ! |
Colomemec—cacacam |Favorable----- iHard to pack, |Floods, {Floods, iWetnesg==ecwe--- iWetness.
i | wetness. | frost action. | wetness. ’
| | |
Ely-eeeccer-cccca~w iSeepage ------- }Favorable ----- :Not needed----- gFavorable ------ {Erodes easily |Erodes easily.
| |
13B*%: | i | | | |
Vesser-ee—mmeeccoo |Favorable----- |Wetness, {Floods, |Floods, {Wetness, |Erodes easlily,
H | hard to pack.: frost action. | wetness. | erodes easily.| wetness.
| ! |
Nodaway----===v-= |Seepage-------~ |Favorable-----~ INot needed----- |Floods, |Not needed----- |Erodes easily.
| | | | erodes easily. |
| i i ] ! |
24C, 24C2-~cocmmmm i1Slope-==cm--== |Favorable----- INot needed----~ |Slope----c=cce- |Favorable--=--- |Erodes easily.
Shelby ! } : ! ! :
) ] |
24D, 2UD2-=ecmean" |Slopeee~ecccaas {Favorable~~---|Not needed----- |Slopeee-cccca-x |Favorableeee=== |Erodes easily,
Shelby 3 i ; : : : slope.
1
24E, 2UE2, 24F2---{Slope--wecor-= |Favorable~=e-- {Not needed-=-==-~ |Slopesvem=eeeee |Slope~-=weccewnne |Erodes easily,
Shelby | ‘ i i : : slope.
]
[}
§lecermcccrrceecan {Favorable~---- iWetness, {Floods, |Floods, |Not needed----- {Erodes easily,
Vesser 1 | hard to pack.} frost action. ; wetness. { | wetness,
| | ! !
54, Slpocccccaceen |Favorable----- {Hard to pack, |Floods, |Floods, |Not needed----= |Favorable.
Zook | | wetness. | percs slowly, | wetness, |
| | { frost action. | percs slowly. ; |
} i | | |
69C, 69C2--=-ocomm |Slope, |Wetness, |Percs slowly, |Wetness, {Wetness, {Wetness,
Clearfield | wetness. | hard to pack.| frost action, | percs slowly, | erodes easily.| erodes easily.
1 | : slope. | slope. ; }
|
T6bBreccccmemam—aame |Favorable--=-- {Hard to pack |Not needed---~- {Favorable------ |Erodes easily |Erodes easily.
Ladoga } i | i | i
| ! | ! | |
76C, 76C2--=mceee-- |Slope~ee-eccee |Hard to pack |{Not needed-==-~ 1Slope-emecceraas |Erodes easily |Erodes easily.
Ladoga ! | ! ! |
! | | | | |
76D, 76D2-=crvcec-w |Slope--==----~i{Hard to pack |Not needed----- |Slopeememcccea- |Erodes easily |}Slope,
Ladoga ! i | i } | erodes easily.
! |
80Cr-recmmeeercaae |Slopeecee-vens {Hard to pack |Not needed----- {Erodes easily, |Favorable------ {Erodes easily.
Clinton 1 | ; | slope. i
} |
80D2w ve e nea |1Slopee~em—=uwe= |Hard to pack |Not needede~--- |Erodes easily, |{Favorablee-c--eeo |Slope,
Clinton i | | | slope. E | erodes easily.
! | | ! i |
80E2-c-cmcmrmmacan |Slope-ccwee—n- {Hard to pack |Not needede-=-- {Erodes easily, }|Slope-seccce-a- {Slope,
Clinton i | | | slope. | | erodes easily.
| | ! ! ! !
93D2*: ! ! | ! !
Shelby-eecccmeeea= |Slopeeceeeeca- |Favorableeee-- |Not needed-«=<- {Slopeewececr——ex |Favorable-cece-= {Erodes easily,
| | ! ! | | slope.
i | ! | | |
Adaire-ceccceae-a |Slopeewemeeana- {Favorable-ece- |Percs slowly, |Wetness, |Wetness, |Wetness,
| | | frost action. | percs slowly, | percs slowly. | slope,
| | | ! slope. | | percs slowly.
! ! | i | |

See footnote at end of table.
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H i i i i i
Soil name and | Pond { Embankments, | Drainage { Irrigation | Terraces and | Grassed
map symbol | reservoir { dikes, and | | } diversions H waterways
] areas ! levees i ! ! !
i i i 1 i i
| | | | | |
93E2%: | } | i ! |
Shelby-e-ccecceea- |Slope-ececccca- |Favorable-eewea {Not needede-e-- {Slopeerecccacacean iSlopemcecmmcen" {Erodes easily,
| i ] | { slope.
! ! | ! ! !
Adalr----ccccceaaa |Slopeeeecanceae |Favorableeeee- {Percs slowly, |Wetness, {Slope, iWetness,
! | frost action. | percs slowly, | wetness, { slope,
i ! i | slope. | percs slowly. | percs slowly.
! ! | ! | i
133, 1334ccccecca="- {Favorableeeew- {Hard to pack, |Floods, |Floods, {Not needed=-w--- iWetness.
Colo 1 | wetness. } frost action. | wetness. |
; ! i 1 | i
175C2-c-ccccacaana {Slope, {Seepage--c==~=~ INot needede-cae {Slope, {Soil blowing---|Droughty.
Dickinson | seepage. | i { soil blowing. | |
| ! | | !
175D2--vmcvccccnna {Slope, |Seepage~~ec~emn INot needede---- iSlope, }Soil blowing---|Slope,
Dickinson | seepage. | ! soil blowing. | | droughty.
| i i i
179D, 179D2-ccaec-- |Slope-e-cececeas |Favorablee----~ |Not neededeeea- }Slope-===-cceeaa {Favorable--~---- {Erodes easily,
Gara H { | 1 i slope.
] [] 1
] ] i l
179E2, 179F2cccee- |Slopeececeaaax |Favorable--e=- iNot needed----- {Slopememerenene |Slopeeeemeccnnae {Erodes easily,
Gara ' | | | slope.
| |
192C2-cccacmcacaaa |Slope-wmceccanx {Favorableeeeee {Percs slowly, |Wetness, {Wetness, {Percs slowly,
Adair | { frost action. | percs slowly, | percs slowly. | wetness.
5 g ? 5 slope. i i
[} ] 1
192D2--ccmccmmanaa |Slope-evmccana |Favorable----- |Percs slowly, |Wetness, |{Wetness, |Wetness,
Adair | | frost action. | percs slowly, | percs slowly. | slope,
| | ! ! slope. | | percs slowly.
: i } | | |
212-ccceccaccncanaa- |Seepage~==meun {Favorablee-ve- |Floods, |Floods, {Not needed----- {Erodes easily.
Kennebec | | frost action, | wetness, 1
| | | \ i
220--ccocecmcccaa- {Seepage-=e---- {Favorableeewe- [Not needed----- {Floods, {Not needed----- |Erodes easily.
Nodaway i H ! | erodes easily.| !
! ! | i | i
222C, 222C2-=cwwan {Slope-=m-eccuu- iWetness, {Percs slowly, |Wetness, |Percs slowly, {Wetness,
Clarinda H | hard to pack.} slope. | percs slowly, | wetness. | erodes easily.
E i g g slope. ! !
[} L] |
222D2=~ecmmcmmeeam |Slope-ewcmcecas {Wetness, |Percs slowly, |Wetness, |Percs slowly, |Wetness,
Clarinda | | hard to pack.| slope. | percs slowly, | wetness, { slope,
| | | { slope. H | erodes easily.
| | ! ! i
269-~veemmm e eee {Favorableeew-- |Wetness, |Percs slowly, |Wetness, iNot neededeeece- {Percs slowly,
Humeston | hard to pack.! frost action. | percs slowly. | { wetness.
! ! | 1 } |
273Becccccccccccaa {Favorable----- {Favorableeee=e {Not needed----- {Favorable------ {Favorable-ee--- {Favorable.
Olmitz H | | !
i | ! | !
273Ceccccccacncean- {Favorable-w--- {Favorable-e--- iNot needed-----~ |Sloperecmcccacea {Favorableswwwe- |Favorable.
Olmitz | | | } |
i i | | | i
287B%: ! : ! | ! i
LoOKk=veconccunan" {Favorable-~ee- {Hard to pack, |Floods, |Floods, {Not neededee=ee {Favorable,
! | wetness. " | perecs slowly, | wetness, !
} } frost action. | percs slowly. | }
] 1 1 ]
| i ! i | i
Colo----cccmcacan {Favorable----- {Hard to pack, |Floods, | Floods, {Wetness-------- IWetness.
| wetness, | frost action. | wetness, i
! ] ! | |
Elysececcccccaaaaa |Seepage-ece-an |Favorable~ewew- INot needed-=--- |Favorable-=ee-- |Erodes easily |Erodes easily.
} { i | i
3158 cccccccee e |Seepage-ceeaas |Favorable~----~ iNot needede=-=-- {Floods, {Not needed----- {Erodes easily.
Nodaway H i | erodes easily.|}
| ] | ! i
368-cecccecccccaaa {Favorable-e--- {Hard to pack, |Favorable------ iWetnesseececcecax {Not needed===-- {Erodes easily.
Macksburg | | wetness. | | |

See footnote

|
at end of table.

!
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TABLE 11.--WATER MANAGEMENT-~Continued
i | i i i i
Soil name and | Pond | Embankments, | Drainage i Irrigation { Terraces and | Grassed
map symbol | reservoir | dikes, and | | { diversions 1 waterways
| areas | levees | | { !
| | | | | {
] 1
368Brceeem e |Favorable~---- {Hard to pack, |Favorable------ iWetnesgeeemmeuaa {Erodes easily, |Erodes easily.
Mack sburg | wetness. i | wetness. |
| | ! ! | |
369-ccmmccmmccann" {Favorable----- {Wetness, |Percs slowly, |Wetness, {Not needed--e-- IWetness,
Winterset | hard to pack.| frost action. | percs slowly. | | percs slowly,
} ! i | erodes easily.
| | ! } | }
370-c-comecmcccnan- |Favorable----- {Hard to pack {Not needed----- jFavorable-=-=--- INot needed----- {Erodes easily.
Sharpsburg | i
! | ! ! i
370Bewmmmmm e |Favorable-==-- {Hard to pack |Not needed----- {Favorableeeeem= |Erodes easily |Erodes easily.
Sharpsburg ! | | |
! } | | { |
370C, 370C2«-=w=-- |Slope, {Hard to pack |Not needed~=--- {Slope--vmmceena |Erodes easily |Erodes easily.
Sharpsburg | seepage. ] } | }
| | ! | |
370D, 370D2---eee- {Slope, {Hard to pack |Not needede---- iSlope-====cccua |Erodes easily |Slope,
Sharpsburg | seepage. | | } | erodes easily.
| | ! | | |
J12G¥ commmcccccaca |Slope, {Thin layer----|{Not needed--=-- {Droughty, {Depth to rock, |Slope,
Sogn | depth to rocki} | | rooting depth,} slope. | droughty,
! | | slope. | | rooting depth.
] i | |
428Bm wmme e reeee {Seepage~-=---- |Favorable--=--- {Not needed----- {Favorable-=e==-- [Erodes easily |(Erodes easily.
Ely | | | |
| i | ! !
430cececccmcccaaa- |Favorable~---- {Hard to pack |Floods, |Floods, {Not needed----- {Wetness.
Ackmore i { frost action. | wetness,
i ! | ! erodes easily.| [
| | | |
434Decmemmmmemcea- iSlope-memecanx |Favorable----- |Not needed----- |Slopeseecccccaax {Favorableeeee=a {Slope,
Arbor | | | | | | erodes easily.
! | } !
45102~ ercencncncan {Slope, |Favorable----- iNot neededeeww- iSlope~emeranaaa |\Favorable----~-}{Slope.
Caleb | seepage. | | | |
! ! ! !
570Becmcmmrrccceaee |Seepage~-=-==- {Hard to pack |Not needed----- {Favorable------ {Erodes easily |Erodes easily.
Nira ! | | |
! i ! ! !
570C, 570C2-=vo=== |Slope, |Hard to pack |Not needede---- {Slope-=ccccacax {Erodes easily {Erodes easily.
Nira | seepage. } i } ' !
= 1} ]
570D2cccccrecccana {Slope, |Hard to pack {Not needed----- |Slope-=ecccacaa |Erodes easily |Slope,
Nira | seepage. ! } ; i i erodes easily.
| | |
675CH: | ] 1 | | |
Dickinsoneeee-—o-- {Slope, |Seepagemmee—=m {Not needed----- |Slope, }Soil blowing---|Droughty.
| seepage. | | { soil blowing. | :
| | |
Sharpsburg------- iSlope, {Hard to pack |Not needed----- iSlopeecccenccane |Erodes easily |Erodes easily.
| seepage. | ! i |
| | ! | |
675D2%: } | ! ! | !
Dickinsone-=-- -=-={Slope, |Seepage--===- iNot needed----- |Slope, |Soil blowing---|Slope,
| seepage. | ! | soil blowing. | | droughty.
i | |
Sharpsburg------« |Slope, |Hard to pack |Not needed----- |Slope--=--=v=-o- |Erodes easily {Slope,
| seepage. } | | ! ! erodes easily.
I [ 1 '
| ] ) L] [}
792D2cveremomceeam !Slope--cceceen |Wetnessemeeaux |Percs slowly, |Wetness, |Percs slowly, |Percs slowly,
Armstrong | ! ! frost action, | percs slowly, | wetness. | slope.
| ! ! slope. | slope. ! ]
! ! ! | ! |
822C, 822C2+«-ece= |Slope-eecocea-= {Wetness, |Percs slowly, |Wetness, {Percs slowly, {Percs slowly,
Lamoni hard to pack.} slope. { perecs slowly, | wetness. | wetness.
| | ! !
| ! 1 }
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i i i | 1 i
Soil name and | Pond | Embankments, | Drainage { Irrigation | Terraces and | Grassed
map symbol | reservoir { dikes, and | | | diversions } waterways
! areas | levees } \ | !
% ! ! ! E §
822D, 822D2-=vw-- {Slopeemcecccnua |Wetness, {Percs slowly, |Wetness, |Percs slowly, |Slope,
Lamoni | { hard to pack.| slope. | percs slowly, | wetness. } wetness,
i E H i slope. ! | percs slowly.
i ! | | !
822D3-=--recemac-- {Slope-ceeacan- iWetness, {Percs slowly, |Wetness, {Percs slowly, |Slope,
Lamoni | | hard to pack.} slope. | slow intake, | wetness. | wetness,
i 1 | i percs slowly. | i percs slowly.
] 1 1 ]
[} ] ] ‘ I
870Bercecccmccacuan {Favorablee-e-- {Hard to pack |Not needed----- |Favorable-~e--- |Erodes easily |Erodes easily.
Sharpsburg E : ! E E §
) 1 ] i
876Becccccccacaa |Favorable----- {Hard to pack |Not needed----- |Favorable------ {Erodes easily |Erodes easily.
Ladoga E : ; ! E !
] i [ ]
876C--mecmccmcenn {Slope-cecce—aa- {Hard to pack |Not needed----- [ Y Y- R——— |Erodes easily |Erodes easily.
Ladoga i | | !
i | ! ! i }
993D2%; | ! ! | ! !
Garase---cooce-- iSlopereececcaae- {Favorable--=e- iNot neededee-ee 1Slope-===~ceena {Favorable--==-= |Erodes easily,
i (] 1 L] ] 1
! i : i i i slope.
] 1 ] i
Armstrongeeeeee- iSlopem~cccaeae {Wetness--eoceoo {Percs slowly, |(Wetness, |Percs slowly, |Percs slowly,
| | frost action, | percs slowly, | wetness. i slope.
E ; § slope. E slope. i e
] i ]
993E2%, 993F2*: | ! ! ! }
Garaeeccceccecwa {Slope--ceocaua-- {Favorable----- INot needede=w-- iSlopecececacaaa {Slope-=vcmecme-- {Erodes easily,
| } ! ! ! slope.
| i i 1 ! !
Armstrong--ec-e-- {Slopes-eceecax |{Wetness-eceme-- {Percs slowly, {Wetness, |Slope, |Percs slowly,
| ! { frost action, | percs slowly, | peres slowly, | slope.
5 } i slope. | slope. | wetness. |
] ] ]
[} ] [} ] i ‘
5030. ! ! | ! ! 1
Pits-Dumps | | | | | {
| ! } ! ! |

*# See description of the

map unit for composition and behavior characteristics of the map unit.
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TABLE 12.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]

i | i i
Soil name and | Camp areas i Picnic areas | Playgrounds i Paths and trails
map symbol | { | {
| 1 ! !
I 1 1 I
| ! ! |
) B e {Moderate: |Moderate: IModerate: {Moderate:
Judson | too clayey. | too clayey. } slope, | too clayey.
g i { too clayey. |
| |
8Cememenn it {Moderate: |Moderate: |Severe: {Moderate:
Judson : too clayey. : too clayey. : slope. | too clayey.
!
11B%: { { i 1
Colow--vnccmecccccanaa |Severe: |Severe: |Severe: {Severe:
| floods, | wetness. | wetness. | wetness.
; wetness. : | |
| |
Elyee--= L L {Moderate: |Moderate: {Moderate: {Moderate:
| too clayey. | too clayey. | slope, | too clayey.
| | { too clayey. |
| | ! !
13B%: i : ! |
VesSer-ewece—ceecccaan |Severe: |Severe: |Severe: |Severe:
| floods, | wetness, } wetness, | wetness,
| wetness. ; ! |
! |
Nodaway=weecreoceeraax |Severe: {Slighteececa- —————— {Moderate: 1Slight.
| floods. % | floods, |
| ! !
24C, 2UC2~mmwccmrceaa {Moderate: {Moderate: |Severe: {Moderate:
Shelby 5 percs slowly. ! too clayey. ; slope. | too clayey.
L] ] ‘
24D, 2U4D2~cmcemmcccaan |Moderate: |Moderate: |Severe: |Moderate:
Shelby | slope, | too clayey, | slope. | too clayey.
| percs slowly. 5 slope. | |
i ! |
2U4E, 24E2, 2UF2---o--- |Severe: |Severe: |Severe: |Moderate:
Shelby { slope. | slope. { slope. } too clayey,
| } | slope.
! | | !
§lecrvommrcoconmcanacn |Severe: iSevere: |Severe: |Severe:
Vesser { floods, { wetness. | wetness, | wetness.
| wetness., } | floods. {
| |
54, Sltecccconccncaaaan |Severe: {Severe: |Severe: {Severe:
Zook { wetness, | wetness, | wetness. { wetness.,
| floods. { { }
! | | |
69C, 69C2~ceromaccna |Severe: |Severe: {Severe: |Severe:
Clearfield | wetness, | wetness. | wetness. | wetness.
| percs slowly. i | H
] ! ] }
76Bewwee= B |Moderate: {Slightececcoeeaanaa |Moderate: {Slight.
Ladoga | percs slowly. i | slope, |
| ! | percs slowly. |
i !
76C, T6C2~-c-cmcccnann |Moderate: |Slighteeeecmceccaas |Severe: {Slight,
Ladoga { percs slowly. g { slope. {
76D, 76D2~creccccccaan |Moderate: {Moderate |Severe: 1Slight.
Ladoga | slope, | slope. | slope. \
| percs slowly. § ! i
!
80C-~=e—-~ R {Moderate: {Slighte-recmaccacao {Severe: {Slight.
Clinton | percs slowly. | | slope. |
! |

!

See footnote at end of table.
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i H i i
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails

map symbol ! ! ! !

| | i i

i | T i

i | | |

80D2-cccea= corrreccene {Moderate: |Moderate: |Severe: {Slight.

Clinton | slope, | slope. | slope. |
| percs slowly. i 1 {

! ! | !
80E2--cercrccccccnnau- |Severe: |Severe: |Severe {Moderate:
Clinton | slope. | slope. | slope. | slope.

! ! ! !
93D2%: } | ! :
Shelbyesceccccccccanao {Moderate: {Moderate: |Severe: {Moderate:
| slope, | too clayey, | slope. | too clayey.
| percs slowly. | slope. | |
! | !
Adairescceccececcecca- {Moderate: {Moderate: |Severe: {Moderate:
| slope, | wetness, | slope. | wetness,
| wetness, | slope. | | too clayey.
| percs slowly. i | }
| | | !
93E2%; | | |
Shelbyeeecer—cccccacas |Severe: |Severe: |Severe: {Moderate:
| slope. | slope. | slope. | too clayey,
: ! i slope.
! | | i
Adaireecceccccccccan0- {Severe: |Severe: |Severe: {Moderate:
| slope. | slope. | slope. | wetness,
| ! | too clayey,
] | | | slope.
| i ! |
133, 133+=ccccccccnca- |Severe: |Severe: |Severe: |Severe:
Colo { floods, | wetness. | wetness, | wetness.
| wetness, 1 { floods. |
! ! ] |
175C2~==cmceccccrecanx |Slighte-eeccmccccccaaa 1Slightemeeceeccecaaa- {Severe: 1Slight.
Dickinson { | | slope. i
| ! !
175D2ecmccccccccccaaa= {Moderate: {Moderate: {Severe: {Slight.
Dickinson ! slope. | slope. | slope. !
| | ! i
179D, 179D2=<vccccecce-- {Moderate: |Moderate: |Severe {Slight.
Gara | percs slowly, | slope. | slope. |
| slope. ! | i
| ! | |
179E2, 179F2-ccccccaaa {Severe: |Severe: |Severe |Moderate:
Gara { slope. | slope. { slope. | slope.
| ! | 1
192C2~-cecmccecaccccas |Moderate: |Moderate: |Severe: |Moderate:
Adair | wetness, { wetness. | slope. | wetness,
| percs slowly. i | | too clayey.
} ! |
192D2wwememcmcm e {Moderate: |Moderate: |Severe: |Moderate:
Adair | slope, | wetness, { slope. | wetness,
| wetness, | slope. i | too clayey.
{ percs slowly. i } !
i i |
212 e ccca |Severe: 1Slightewmmccaccnaaaao {Moderate: {Slight.
Kennebec | floods. H { floods. |
| | | '
220~ —cmemcceccccccacao |Severe: 1Slightec-mececceraax ~={Moderate: iSlight.
Nodaway { floods. } \ floods. |
} } ! i
222C, 222C2, 222D2-~--|Severe: | Severe: |Severe: |Severe:
Clarinda | percs slowly, | wetness. { slope, | wetness,
| wetness. | | wetness, |
! i ! percs slowly. !
i 1
| i | |
Y T e |Severe: |Severe: |Severe: {Severe:
Hume ston | wetness, | wetness. { wetness. | wetness.
! ! !
} i !

)
| floods.
|

See footnote at end of table.
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i i i i
Soil name and | Camp areas | Picnic areas { Playgrounds | Paths and trails
map symbol | | ! }
| i | |
| i i }
273Becemrrccccccccce- |Moderate: |Slighte-eccreccenccea- |Moderate: {Slight.
Olmitz | percs slowly. | | slope, |
‘ | | percs slowly. |
| !
273C-==eecccccrrnccan" {Moderate: {Slight----- R {Severe: |Slight.
Olmitz | percs slowly. | | slope. H
} | !
2878%: i | | !
A ) e et |Severe: |Severe: {|Severe: |Severe:
| wetness, | wetness. | wetness, | wetness.
| floods. ] | !
} ! ! |
Colom-mmcmcccccccnanx |Severe: |Severe: |Severe: iSevere:
| floods, | wetness. | wetness, | wetness.
{ wetness. ! } i
| ! ] |
Elyeemreeccmcccracan {Moderate: [Moderate: iModerate: {Moderate:
| too clayey. | too clayey. | slope, | too clayey.
1 | { too clayey. |
| ! | i
315¥cmccecccccrnc e |Severe: {Moderate: |Severe: {Moderate:
Nodaway | floods. | floods. | floods. { floods,
| | !
368eveccemermm e ccceaaa {Moderate: |Moderate: {Moderate: {Moderate:
Macksburg | wetness, | wetness, } too clayey, | too clayey.
| percs slowly, { too clayey. | wetness. |
| too clayey. | | |
! | ! |
368Beemecmcccccrccnacn {Moderate: iModerate: iModerate: {Moderate:
Mack sburg | wetness, | wetness, | slope, | too clayey.
{ percs slowly, | too clayey. { too clayey, |
| too clayey. | | wetness. |
| ] |
360ecccccremcmcccneaaa {Severe: |Severe: |Severe: |Severe:
Winterset | wetness. | wetness, | wetness, | wetness,
i ! ! |
370-memmcemem e |Moderate: {Moderate: {Moderate: |Moderate:
Sharpsburg | percs slowly. | too clayey. | too clayey. } too clayey.
! 1 !
370Bececaccmeccncceaae IModerate: |Moderate: {Moderate: |Moderate:
Sharpsburg | percs slowly. | too clayey. \ slope, | too clayey.
| | too clayey. |
| | |
370C, 370C2-=-cemccaaa |Moderate: {Moderate: {Severe: |Moderate:
Sharpsburg | percs slowly. | too clayey. | slope. | too clayey.
i ! | !
370D, 370D2----ccceca- |Moderate: {Moderate: {Severe: {Moderate:
Sharpsburg | slope, | slope, \ slope. | too clayey.
| percs slowly. | too clayey. | !
! i ]
412G cmccocmmmm e |Severe: i Jevere: |Severe: iSlight.
Sogn | depth to rock. | slope. | depth to rock, |
! E : slope. :
) L]
(17, ] - P iModerate: |Moderate: {Moderate: {Moderate:
Ely { too clayey. { too clayey. | slope, { too clayey.
i | too clayey. 1
! | i |
§30ecmmmmcecmcc e |Severe: {Moderate: |Severe: {Moderate:
Ackmore { floods, | wetness, | wetness, | wetness,
| wetness. | floods, { floods. | too clayey,
| | too clayey. | | floods.
! ! | |
[T 11 |Severe: |Moderate: {Severe: |Slight.
Arbor { floods. { slope. | slope. |
! i !

See footnote at end of table.
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i i i i
Soil name and 1 Camp areas H Picnic areas | Playgrounds | Paths and trails
map symbol | i | |
| i | |
1 1 i 1
| | ! |
451D2--ccmcmcccaccaaaa |Moderate: {Moderate: |Severe: {Slight.
Caleb { percs slowly, | slope. { slope. {
! slope. i ! |
} ! ! i
570B-cemccrccccccccana |Moderate: |Moderate: iModerate: {Moderate:
Nira | percs slowly, { too clayey. | slope, | too clayey.
| too clayey. i { too clayey, i
; : | percs slowly. !
! !
570C, 570C2«=ca-cca—u" {Moderate: {Moderate: |Severe: {Moderate:
Nira | percs slowly, } too clayey. { slope. i too clayey.
! too clayey. | ! i
i ! ! !
570D2- cwcecroccnmaccan {Moderate: |Moderate: |Severe: {Moderate:
Nira | percs slowly, { too clayey, i slope. | too clayey.
| too clayey, | slope. | !
| slope. | | !
! ! i !
675C*: i | | i
Dickinson-------cc--- |1Slighte-eccecacaans 18light---ccccccmeeee {Severe: {Slight.
| i { slope. !
Sharpsburgeeeceeaoo-- {Moderate: {Moderate: |Severe: {Moderate:
E percs slowly. E too clayey. { slope. g too clayey.
] ] ‘
675D2%: | i ! |
Dickinson----ccececcmeea- |Moderate: |Moderate: |Severe: iSlight.
! slope. | slope. | slope. i
i ! i H
Sharpsburg-----cccaaa {Moderate: iModerate: iSevere: {Moderate:
| slope, ! slope, ! slope. | too clayey.
i percs slowly. ! too clayey. g E
] ]
792D2~ vemccccccamacans |Moderate: {Moderate: {Severe: |Slight.
Armstrong | slope, | slope, i slope. i
| wetness, | wetness. ] {
| perecs slowly. | H 1
| ! !
822C, 822C2-~ccccccaca |Severe: {Moderate: |Severe: {Moderate:
Lamoni | wetness, | wetness. | slope, | wetness,
; percs slowly. i i wetness. E too clayey.
[}
822D, 822D2-ccccccacca {Severe: {Moderate: |Severe: {Moderate:
Lamoni | wetness, | slope, | slope, | wetness,
| percs slowly. | wetness. { wetness. { too clayey.
} ! |
822D3ccmc e {Severe: |Severe: |Severe: |Severe:
Lamoni | wetness, | too clayey. | slope, i too clayey.
| perecs slowly. | | too clayey, |
| ! | wetness. ]
i ! | i
870Bevceccrcrcccrecae {Moderate: {Moderate: |Moderate: |Moderate:
Sharpsburg | percs slowly. | too clayey. i slope, | too clayey.
; | | too clayey. i
! ! i
876Br - ccceeee {Moderate: |Slighteccecceccccaaaa-" {Moderate: {Slight.
Ladoga | percs slowly. i { slope, i
| | | percs slowly. H
! | | |
876C--mmececccccaa {Moderate: 1Slighteccemmmcce e |Severe: {Slight.
Ladoga E percs slowly. i { slope. |
i i } !
993D2*%: | i i i
Garam-~-eeccerecacacan {Moderate: {Moderate: {Severe: {Slight.
| percs slowly, \ slope. { slope. !
{ slope. | i 1
} | i |
See footnote at end of table.
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i i i i
Soil name and | Camp areas | Picnic areas ! Playgrounds | Paths and trails
map symbol | | ! !
! } | |
i 1 1 V
| | | |
993D2%: | | ! |
Armstronge-ce-ececccoe |Moderate: {Moderate: |Severe: |Slight.
i slope, | slope, | slope. |
| wetness, | wetness, ! }
é percs slowly. i § |
|
993E2%, GQ3F2%: | } i i
Garaewececrererecencnn |Severe: |Severe: {Severe: |Moderate:
{ slope. ; slope. ; slope. | slope.
! !
Armstrongeeecccecccana {Severe: |Severe: |Severe: {Moderate:
: slope. : slope. | slope. | slope.
! !
5030. } | | |
Pits-Dumps |z i ] |
| |

* See description of the map unit for composition and behavior characteristics of the map unit,
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Absence of an entry indicates that the

TABLE 13.--WILDLIFE HABITAT POTENTIALS

[See text for definition of "good," "fair," "poor," and "very poor."
soil was not rated)
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Potential

for habitat elements

1Potential as habItat for--

Soil name and

i
Grain |{Grasses

wild

]
{Hardwood

i T T i 1
Conif- | Wetland| Shallow|Openland}Woodland}Wetland

i
| 1
map symbol { | herba-
{and seed} and |} ceous | trees | erous | plants | water |wildlifelwildlife!wildlife
| crops |legumes | plants | | plants | | areas | | |
i I i i i i i i i 1
! ! ! | | ! | } i !
570Breececcccccacaa |Good {Good |Fair {Good {Good | Poor {Poor | Good 1Good | Poor.
Nira | | ! | } | ! | | |
! ! ! ! ! i ! i ! i
570C, 570C2, 570D2=-}Fair 1Good {Fair {Good {Good iVery {Poor {Fair {Good jvery
Nira | i i i | { poor. | | i | poor.
| } } | | | | ! | |
675C*, 675D2%: | i ! H ! | | i i }
Dickinsoneewcececacaa |Fair {Fair {Fair |Fair |Fair {Very |Very {Fair |Fair iVery
i | i ! | | poor { poor. | | { poor.
| | i ! | ! ! | ! i
Sharpsburge=eeeca-- EFair :Good {Good {Good {Good i Poor | Poor 1Good {Good {Poor.
i | | ! | i ! | i
792D2-ccccccccccaaa {Fair |Good |Fair {Good {Fair iVery { Poor {Fair {Good |Very
Armstrong 5 ; ! i § E poor. | H | | poor.
i i i ! ! ! i
822c, 822c2, 8220, | | ! | | | i 1 | |
822D2, 822D3ew=-=--- {Fair {Good {Fair {Fair |Fair | Poor { Poor {Good |Fair | Poor.,
Lamoni | ! ! | } i ! ! | |
} | : ! | | ! i | !
870Brmecewmacccccaaa |Good {Good {Good {Good {Good {Poor |Poor {Good {Good {Poor.
Sharpsburg i | ! | | | { | | |
! | | | ! ! | | ! i
876Bececrvccaccceee 1Good |Good {Fair {Good {Good |Poor {Poor {Good | Good | Poor.
Ladoga | ! ! ! | | ! | | |
| | } | ! ! ! i ! }
876C-cmmecmcceccccee |Fair {Good {Fair 1Good 1Good {Very {Poor {Fair {Good iVery
Ladoga 1 | | | H { poor. | 1 | \ poor.
! ! | ! | | | | ! |
993D2%: | ? | ! } | | ! ! }
Garas-e-ec-eccecax |Fair {Good {Fair {Good {Good {Very {Poor {Fair {Good {Poor.
! | | ! ! | poor. | ! | i
i i ! ! | ! } | | ]
Armstronge-cecea-- |Fair {Good {Fair 1Good {Fair iVery | Poor {Fair {Good |Very
| | | | ! | poor. | i ! | poor.
} ! | } | ! | ! i }
993E2%, 993F2%: ! i ! } } ! ! ! ! !
Garas---cececeene= {Poor |Fair {Fair {Fair |Fair iVery {Very |Fair {Fair {Very
| | ! } } ! poor. | poor. | ] { poor.
| | | | | | i } ! |
Armstrong---c-ecee- {Poor |Fair {Fair {Fair |Fair {Very {Very |Fair jFair {Very
| ! | ] i | poor., | poor. | ] | poor.
| ! } ! ! | | i i !
5030. | ! | H | ! | ! ! !
Pits-Dumps H | ! } | | } ! i |
1 | | | | ! i ! | |
* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS

[The symbol > means more than.

136

>
[ wn n [=X=X=} 0N OO0 un onn 0o O0 nn w0 S nn nno own n
R [3V] o Mmoo N [3V] NN - NN aNN™M oun — W Moy — MmN —-m [yV]
© 0T ] ] [ L | . | [ L N | [ | ] [N [ ] L [ L [ []
— W [Ta) 0nowm o o [=Ne Rl [Ta} AmliTaNIe} [=NoRa] own [TaNTe) QNN [TaNTaRTa} wn [fa}
[ ] — 0 — - — —— N - e - 0 o o N m N — (3] -
o o e e e e e e e e e e e e e e e e e e e i it R o o o o o A i o o 3 T T e o A o . e 2 e e o o e e et o
T 2 o o QI 73] o ocown un o n ocoown wman own oo omno o wn [fq}
e o] o w o nn n N Ty ™ T TN O© B OO bt~ T = EaT =r
SE ol ) [ | | | | L L ) [ | L L N ) [ L] [ 1310 [ ] []
o o, [Ta} u [N} (=] n =Yoo N ) n OO Oo QOO no n o wotn W — O QO ['q)
o~ o o EE & M ™ MmN M NN O [SVRV-} oL N T ak=d [g]
=
o o [N o o OO O [=] [=XaNo] QO o0 [oN =] [eNoNol [=X=) o
o [=) QOO [=) o QOO [=) [=X =Nl QOO oo [N o] ooo [eRoY o) oo o
o -— -— — - ~— Laad — L d b~ b~ — - - — - — On - -—— —
o ] [] [ LA} | | | S L . [ [ L] [ [ ] | L] | L] [ ] ]
') o~ n n [=X-R<} 0n N nnn o nnw  nmnn  nwn wn nno w0 N [Ta¥T 0
rm =) o oo o o oo o nnin Ao oo oo [o ¥+ Y-"] oo o o
| o e e e e e o e e ot i T T = T e T A " s S e T . o o i i T T T s o T AL A o T s P it Yo T o ks o A1 o T S T o ot . O S o et e
o ) [eoNal o (=) [efoNo) [=] [=N=Re] [oX ) oo (=]
0 L. o0 o0 (=] o [ofo o) (=) oo [=XeRal oo [N o] o
o QO o o Q -— - - Ll ~— = — [e )N Wey) — -—— —— QO [eNoNa) [ Ne) o
anal = (=4 o [ L | L L ] [ LN [ [ 0 Co ) OO0 oo o
5 - — Qown 0w n WO W N nnn Voo N nwn - - - - —
@nu | A o o ooy o -t~ OO OO o o
e e e e e e e e e e e e e o e e e e e e e e e e e D e e e e et et e o e e e e omm
© [=]
o> @ o @ o ©
= > o o [=) oo (=] o (oo R e -— OO [=X=R=] QO o0 0o [oJeXe] oo (=)
o of ~— (=] o ocooo o o [=XoNal 1 111 ocooo ©o oo coo ooo oo (=]
(T - — - - - -_—— 0 NN —r—— - —— - —— —— —
[ S ] L4l [coR-o]-o)
Q e e e e o e e e e e e e e e e e e e e e e e T e o - s e o e o o A T = e okt e T = e Ao A e o o o T . o . " i o b o
=5 [eYeoRe)
oo O
[= o o0 o o [N oRol o —— (o N e [oNe] [N o] [eXeoNe] [eNoNa] [o¥e) [=]
= o (=) (>R N (=] (=] [=RoR] o [ L | [=XoRw] oo [=Ne] (=N = Na) [=ReNa] oo o
- — -—— -— — -—— — [o)e o) —— - -—— — - — - — — - —— —
[oa¥ o Ne )
B n
] @
ol & M C o
. oo o o [oNoNa) o o ooCQ o oo [N o)) oo (=N [« Yol Qoo [=N ) (=)
L OA SR
. £ ~~
Yol Yed O - [¥e3 = e~
(o] 1) ] ) [ [} ] ]
= [ < << <t < < -t < <
[e] x - -
=1 (/5] - -~ - - - - - - - -
o | < O3 O Ll sl ad ~ ot~ OOt~ =r WOW OOk~ -~ = b~ Lol od 3ad Yol Vel =~ e
| = ) <L ) X ) [ ) [ I | [ O T T T | [ ) L) [ | [ ]
Cr < < <% <L <X <t < <0 o <n <X <L < < <L o« < <0 <z - < < < < < <X < < <
Prd Jomm e e o et i i i S e et e i T A it T A P . e W T i it T o o . S AP AP o, o o e T . A A7 — — — e T e A o —— —— s s A A o i S i
e =) -1 s | o -
o o = = = = =
n L ] ) -T [] ) ]
n -t 3 [ pe 23ie e - = pe =3 3 e of o ) = o | -3 x
L] G (& (&) (SRS RS o o o (&) (&) (&) (&) (&S (&)
bl — -
> o - - - - - - - - - - - - - - -
=2 o ) =) [ I, S | [ N I o QY [ } s ) [ [ I | [ R R | je o =3 -] T € XX [ R J § [ e | 3
(&) (&) (SRS RS o [&] (SRS RS (&) LOLO (SRS RS} (SRS (SN &) [SRSRS] (SR &ND] 0 (&
- - [} (] [ | [} ] ] - ] -
£ =3 EEE g E [ 1 i [ Ve =3 ] EE VEE 1 £
o @ ] [ @ © V1@ 1 t [IIEC) @ ) @@ © ' @@ ' <
. o] [o] O 00 (o] o [ o] (] [T | I+ O [o] ] (ol o] +t OO0 [] o
=] ~— —~ -~ — o~ by~ ] (B Pl A ' — . ekl ] —
L ot 3 . [} ] | I I '] - b - ) L - Y .
bl ) > E oy E o> o L4 > L) [ | LY oo @ b > (O a5 Dy O I > E I > @ > E
@ @ @ @ @ © @ © @ EE® € EEE EE® ® @~ E ©— T OO~ E®©o©O £ ©—~ © @
F] — ~ O ~—H~M O H @ @~ ] To® ©@OoH A0 @~ O —A~H~ 00 S~~~ O T~ O ~ O
[¢] O 00O~ (4] [¢] o000 o [ 3N e o] coo0 Qo [« 2] oovo O VO~ oo O~
<t — — e = L > . > - — ~ D .
[a] > e S D B Dn o> F e > o E ;P E o P E E et e E e
[%] i) P PPLPLT B L PP B S PP PPLPAHT PDPAT DPOPPAC POLPA DO TP~
o — — e o L e A OO e~ HA+O0 AAO ~H~AAHO A At O
Bl - 0 ot O oo A eHeAd HAA NA A DA A el B A N HA DA O
[2] 7] [N (7] (7] (72X 5] [72] (SRS RA] (22N [ R%] 1w [ NN /s] nnwnn o vl 5]
= - o t~1 o O 0 enin [c ] —a N w N M=r o= T O [« Nl N = O
L o [ed [VEToY o N O — MO e~ — 3~ — N0 O [3V Ve — T~ — o — T o
Q, | ] [ [ ] [ | [ | N R Y | Pt [ | [ L ] [ ]
[ H| O — o~ o o ounm [« O —® QoM om oM OO QOO o =
a o [QUNTa] o~ — M — =r —-m o o — =r — — =
[} ] ] ] [} ] ] [} ] ' ] 3
1 ] ] ] 1 ] ’ [ ] ] ] ’
] ] ) ] (] - (] ] ) ] ) ]
o (] [] ) ) ] [aVN ) ] ] [} ] [ )
= ) ] [] ) ] ] ) ] ] ] -9 N
o~ ] [} ) ] ] a=s [} ] ] ] o g 3]
(o] ] [] ) ) ] TN [) ] ) ] O o
(i) ] ) ] [) [} N ] ] ] ] ] O ) ©
EE ] (] ] (] ] -1 [) ) [) o ~
T > ] ] ] 1 ] ] [ ] ] i o -
cwn ] ] i ] t NI ] ] ] N o ~a Y]
) [] ] [] B O > ) ] ] (& ) Ow a ac
—~ A 1 c [] ] [ F o —— (=] s [] ] O Gy O~ o o o
w4 @© [& e} ] ] o E3 (AU W | [ H (] ) O - o w
O E @© 0 . O 1 0 @ NN o (] 1 x [ @ -0 <]
(7] o - - e - 0 © -0 O [} [ e} » O -Q ~-aQ [l
-3 @ o — Mmo [e} O ITI W [ y O + O O~ @wo A o~
m - -0 (5] mn > = FTaw - > Ea EaX [~ X5} O~ oo
© - - o [Ta) wn [Te ¥} o~ -]

table.

See footnote at end of



137

TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

ADAIR COUNTY, IOWA

>
VP onn oo n o0o noo o o nunn oo n own [Ta} oOoONn o0 [Te) o wn n ocoo
nH o NN M N monm - mnm - o~ [Ta) —NaN M (SR oY - MmN A ™ (SRS} m onnm
® oW D L [ ] Vo [} \ [ b | [ L [} [ L]
—~A— C ~—nn - O th  Nnouwn nown a.  a. . nunn —o 0w own n SO N [Te) - o wnouwn
a4 - ——r -0 - - N - = = = —- -0 - - [t o - N N
o e e e e e o e e e e e e o e e e e e e e o it e e i o e At A ki o e o o P o e e o < e S e oo . 1 o e s A1 i Ao e e e e e e e e o
L] ownn ouwn n ounuwn o unn o o o cCoun ouwn " o n o000 owm 0 own 0N ownwn
et o I TIO T N I m ™ [3Y] M T TN T == " n~o [Ta = = O VNN
SE |o Vb [ [ [ } L [ \ [ [} [ oo
o~ p. 00O O n oo no o n o (=} ocConn O " nn n oMo nun 19} o0 n ooo
- Mmoo s ™M s oo - = — MmN s m NN Y TN NN E 4 o E
e
oQo oo o [=¥e] [=3 (=X =] oo o O QOooO
000 oo o ooo oo o o o [=) ounn 0o o oo o o000 oo o [eX=] © o0oo
[=] t~0—ft~ ) — - —— wn un N t~e~0~ oo L] —— — — - - — — @ 0 — - ——
o L [ L [ ] [ oo ) [ [} ' [
o0 o nmnn own n ooo noo o o [Ta} nnm  owmn n oo o nowm wunuwn wn oo n oo
=y | nunwm o wn N oo oo ™ N M o n oo o DO~ OO o 0o o ooV
| o e e o e e e e e e e e e e e e e e e e e e e o e e e e e e e . o S S P ot o = o e A T e 2 o A ot e b " o e ot s e m e b o e e o o s e
" [=X=Ne] oo oo [=] oo oo o © ©Qoo
[ o000 oo o ©ooo coo "N n ounn oo o ©oo o ooun oo o nn o oOoo
@ of © A Oy o e —— - o o DD OO N - — ——0 - — oo - -
aol = [ [} Pl [N [ \ Vbor | | ] | 1 [ ooy
£ nunmn no o oown o wn non o coo wno O nun [Ta} oo 0 nan N oown
=] [l S S o ~ oo rovOn © © [ o S ~ oo <)} NWO O o @ N oo
B o o B o o o e e e e e e e e e e e e e o o e o . e o T e i . M e o . o s i e . e . e 0 i s o e . A e T S e e e e o e o e e o e
« o oo oo
o @ WO N n 000 wunun [Te) (=] ooo oo
o> © DR D N oO0Oo [=FRaXe) o o o ooy OOy o oo — ——— 0O o - © OoO0O
o ol ~— [ [ ] o0o coo (S o P [ 1 oo t 111 o0 o [ o ©oooO
[ nunn oo O - —— - - — ooo oo [= [Ty} NN = — — oo - -
-0 | WO © WO o © o oo o=
[} e I S A S o W o R W S i AT i - " o - T g - ——— — " TS S e T D i i T S A i O T S S . VR A gt VT . . ks e o A —— e
= 00O oo o oo o o
oo oo o nnn 0o (= [=]
——r e - 00O Qoo o o o RN — - ©Oo [=3 00O~ 0o o oo o Qoo
= L] [ [} ocoo coo o o o [ [ 1 OO (=} OO 31 oo (=) oo o ooo
oo unwn [T Qe —— - - - v nn 0N - —_—n e — —— - -
A oo = VDO OO o o
]
D]
WP Moo
[~ c%. o000 oo o ooo coo o o o oo oo o oo o o000 oo o oo © ooo
“ OA C
v, £ o~
- o~ el N ™ v~ e~ o~ Y] = o~
o [ ) [} [ D [ [} ) ) [ [ ) i
c] < < < L= < o< <t @ < < o« <t - L
o j= =3 -
- (%) - - - - - - - - - - - - - o0 =T -
jo | e OO0 O~ e =t T = (3] TOW O~ O W = - O~ [RV¥e] L ol o
O [ | [ ] [ [ ) L T | [ ' N T IR ] o [ |
(9] < <f < < < g < <L < < < <t - << < < < < <« < <t -t < < <x < << - < < ¢ L o <X
Bt o e e e e o o e e e e e e e o e e e e e e e e e e e e o o e e o o o e e e e o e o A2 o s e e e e o i e e A . o e e o e At e e e e e oo e s B e e e e e e
oot - | = w | =
prd o = = = = ==
n @ 1 - - - 1 0 0 [
(23 ] x o offe o of B o g [SRSRS RS =0 -1 = - | =1 i .} | [ R s o o
@ (& [FRTXT] OO (X208 [Z2%72] o (3] (%) © (SRS (&) O VLo
4t~ [} ) U
o) = - - = . - - - - -Z X -0, X - - - - - - - - - - -
= [ . R e | JO B . P | JU O . | ZNZT N E=Enn U IS R [ . | U . i | S < o - S K| x . | b ~Q [ S|
. DO OO O vovo [SETXT} w0 7] oL Lo o oo © oL Vo =3 0O © ouvo
[ ] } - ] - - [ ] ] 1> | > () - [ -
[ [ ] EEE ' EE E E [ -] t t e [ E® Vo = [ £ EEE
[ Py ] ] T cc 1@ ®© T «© [ ] ] )V ] Ty Vo (] (] G @O©GT
[ [ ] ) 00 o 1oo0 o o 110 \ 1 [ ] oo i [N o [ o ©0o0o0
3 ] ] b — - t o~ - - [ | 1 [ ] ~ 1 (] — [ - A
re [ I T T | L . E o -0 [ [ R | [ | 1 1 > b .
> [ X [} D E I owmE 5™ »Oc o©OC [ i > @© [} \ -E ] ] [ > @ () > >y E
[ EEE Ec—~ E oo oo ENONT T DVOr £l VE© e o € EE® g © @ 4 EE © —~ 'V E @ @©®©®O
o TT T T Q @ ~H—~HO B0 £ Cedb  @©% t @~ T—HoO @©@ ©©O —~r o T © —~ o ] —~ -0
000 oo o oo+ OOO0OHA ® @® n 1oo OO © OO0~ O SIS (o3 e] [ 1o 0O oo~
< P K ] L] — N D> e > 1~ — LR B ] ~ [ > [
(=] ;™ E Sn D e Dy > By Dy OV ETS™ETDT [} - > E > Dy b =0 ] e )
72} b mP OTT>d LPPTC LPPT Q0 OEOSEGC E>™E MO @T > PP T O PO > Lo o~ £ > P PO ®
=1 WOBO CTAAOT Mt A-~~+ € £cWOTAO@ T © O WA O@ A~ ~ @ e —~- G m ~ A
A A O HHA A O HHAH O A ANANOA®N OO0 HHOHA AHO -~ P ke -n o0~ - et O
[SRERS] (SN (& (2R N 7] nwnnwn e, e, 1 =0 own L&) (2 07p} (%] nunno [N p) (2] -1 0 (2] nunn
< —O N NnNO N ~T oo n=r Vo T t~ QT W N O [ MO oo o~ o~y ™M~
+ -~ - ~ NI~ — i~ N ™ e —T e~ -0 B~ ™Mo o~ —Te~ QN Ve -~ N NN~
a [~ S 1 U] [ L] [ ] 1 [ L | ] i [ L) ] [ L]
[ — O~ oOuwn O Ot-ar own o w0 e~ CO® own O O~ o oMo oOw o (=3 o O~
a — = — o awn - N [1a) — T - Y] hal - - [3Y] — an
[} [} ] ] ] -1 ] 1 [} ] ] ] [} ]
] ] ] ] 1 [V 1 ) ] o ] ] ] ]
] ] 1 ] ] w 1 [ ] [= b ] ] [
o ] ] ) 3 ] o [ ] ] [ 1 ] ' ]
< ] ) 1 ¥ ] o~ 0 [l ] \ o 1 ] 1 '
@ - ] ] ] [ ] - + t ] [3Y] ] 1 | ]
o ] ] ] i ) ' ] ] [ ] 1 ] t
@0 = ] ] ] Y] - Y] ] ] - ] i i t
EE o ] ] ] a [\ o ] ] [\Y ] ] ] ]
T > [ ] ] ] [Tal Qi N ] ' [S] t (&) ] [}
[SR2] DAl ] [ ] M~ 0 o o 1o 3 N @© (R m ] ]
ot ] ] ] -0 e~ — [ ' > NT 1 O o~ i ]
—~ Q, > ] 1 3 = — (-] 1o qe = NN i )
— @ -0 1 5 ] ] -t N @ -3, ) @ [ -~ [ 2 e ) ]
O E -~ -t (3] t o N X -t . O - 1 c 1 @© - %, [ st W N ¢}
(2] N o © [l + — [ &34 aoy o O = [ =] (SN [ = a g m o —
ac o mo ™Mo W o~ (-] N o OO0 Qe o 3 M~ ™~0 O
hal”l < mO Mo ~Q b O <t - N= NO o x ~0 oN o

of table.

end

See footnote at



138

TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

SOIL SURVEY

1 I i ClassificatIon [(Frag- | Percentage passing { 1
Soil name and |Depth| USDA texture | H iments | sieve number-- |Liquid | Plas-
map symbol ! | | Unified | AASHTO | > 3 | 1 I ! limit | tiecity
1 | | | linches| 4 ! 10 | 40 | 200 | | index
{ In " T | I [TPet 1 I T 1 i Pet T
| i I ! ! | | | | ! |
287B%: ! | } i | | | |
Elysewmccnnrecenea E 0~ 22§Silty clay loam :cg oL, gA-7, A-6i o] : 100 : 100 §95 100‘95 100: 30-55 : 10-25
| H, MH
122-66{Silty clay loam |CL 1A-T7, A-6} O : 100 ; 100 195-100{95-100} 35-50 | 10-25
} | | | ! i | |
315 ccccccccceaeae { 0-781S1ilt loameecvcw-= 1CL, CL-ML}A-4, A-6} O !} 100 }{95-100{95-100}90-100} 25-35 | 5-15
doawr 1 I R T DO A S
]
368, 368Beec-ccccan | 0-20!Silty clay loam ML, OL, {A-7 i 0 i 100 } 100 | 100 195-100} 41-55 | 15-25
Macksburg i ! { MH, OH | | ] ! { ] | ]
120-43{S11ty clay loam,|CH |A=-7 {0 } 100 | 100 | 100 {95-100} 50-60 | 25-35
| | silty clay. | ! ! ! | | !
{H3-77:Silty clay loam :CL, CH ;A-? i 0 : 100 | 100 | 100 95-100} 41-55 | 25-35
| | | 1 | !
369cecemccccccmcaan { 0-16{Silty clay loam |CL 1A-7 i 0 1100 | 100 | 100 1{95-100} 40-50 } 20-30
Winterset }16-40{Silty clay, {CH {A=T 1 0 ! 100 | 100 | 100 95-100} 50-70 | 30-40
! | silty clay | ! | | | ! } | !
! | loam. ] | | | | | | |
{40 72;Silty clay loam ;CL, CH ;A-7 : 0 ; 100 ; 100 ; 100 :95-100! 45-55 | 25-35
| | t
370, 370B, 370C, | ! | | ! 1 | | | | !
370c2, 370D, | | | | | | | ! ! ! !
370D2w cmcccccawana | 0-21}Silty clay loam {CL, CH {A-7, A-6) O !} 100 | 100 | 100 1}95-100} 35-55 | 18-32
Sharpsburg }21-50)S11ty eclay loam,|CH, CL 1A-T7, A-6] O ! 100 | 100 | 100 }95-100} 35-60 | 20-35
| | silty eclay. | | i ! 1 } | | 1
150-60}8ilty clay loam :CL :A-7, A-6i 0 {100 | 100 : 100 :95-10 ! 35-50 | 20-30
| ! | i | |
412G¥cccccccccceaaa { 0~9 [Silty clay loam |{CL |A-6, A-T| 0-10 }85-100{85-100}85-100180-95 | 25-45 | 11-23
Sogn ! 9-16|Fragmental silty.GW-GC. GW{A-1, A-2160-95 |15-40 |15-40 }15-30 {10-20 | 20-30 | 5-15
! | clay loam | | | | ! | ! } |
|16-24|Unweathered TR UV (NSNS (NI (P (R R S R,
] | bedrock. | ! | | 1 ! | | |
| | | i | | | | | | !
428Becmcccccncnccnn i 0-22|S1ilty clay loam |CL, OL, A-7, A-6} O { 100 | 100 195-100}95-100} 30-55 | 10-25
Ely ! ! { OH, MH | | ! | { | ! !
522-662511ty clay loam :CL {A=T, A-6i 0 ! 100 ; 100 :95-100%95-100: 35-50 : 10-25
H ! ! i
430ecccccrccccccaan | 0-25]8Silty clay loam |CL, ML 1A=, HE { 100 | 100 195-100185-100} 25-50 | 8-20
Ackmore | } | | A-6, | | ! | ! | i
| | ! ! AT | | ! ! | ! }
{25-62}51ilty clay loam,iCH, CL, }A-7, A-6} O { 100 | 100 195-100}85-100} 35-65 { 15-30
| | silt loam. i MH, ML = : i ; ! : % E
i | i i
434Devecccc e i 0-18]Loameccccccccaaa {CL {a-6 i 0 195-100195-100{85-95 |60-75 | 30-40 | 11-20
Arbor 518-603C1ay loam-eceeoc- ECL :A-6' A-7: 0 :95-1 0:90-1 :85-95 ;55-75 : 35-45 : 16-25
: { 4
451D2c mreccmcacmaaan | 0-6 |Loameecemcccccaaa |cL |A-6 i 0 190-100{80-100{70-90 }60-80 | 30-40 | 10-20
Caleb | 6-28{Clay loam, loam,|CL, CH {A-6, A-T! O 185-100180-100{60-80 |50-75 | 35-55 | 15-30
! | sandy clay | ! | { | ! | }
} | loam. | i ! ! ! | | | |
128-67{Sandy clay loam,|SC, CL, 1}A-4, A-6} 0 185-100180-100{50-75 |35-60 | 20-35 | 5-15
] ! sandy loam. | SM-SC, | | ! | ! | } |
| | | CL-ML | ] | | ! | | |
| ! ! | ] | } | ! i !
570B, 570C, 570C2, | | ! | | ! ! | | i |
570D2-cc—ecemcmcme | 0-10{Silty clay loam j{CL, OL, }A-T7 HI {t 100 | 100 | 100 {95-100} 40-55 | 15-25
Nira } ! | CH, OH | i ! | i | |
}10-42}Silty clay loam |CL, CH |A=7 1 0 { 100 | 100 | 100 }95-100} 40-55 | 20-30
t42-92{Silty clay loam :A-6, A-7: 0 ! 100 | 100 : 100 §95-100' 35-45 ; 15-25
1 | H !

See footnote at

end of table.
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
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Entries under "Erosion Factors--T" apply to the

entire profile. Entries under "Wind erodibility group™ apply only to the surface layer. Absence

TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOQILS
of an entry indicates that data were not available or were not estimated]

[The symbol < means less than; > means more than,
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TABLE 15.-~PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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TABLE 17.--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a
description of those characteristics of the soil that are outside the range of the series]

Soil name Family or higher taxonomic class

Fine-silty, mixed, nonacid, mesic Aeric Fluvaquents
Fine, montmorillonitic, mesic Aquic Argiudolls
Fine-loamy, mixed, mesic Typiec Hapludolls

Fine, montmorillonitie, mesic Aquollic Hapludalfs
Fine-loamy, mixed, mesic Mollic Hapludalfs

Fine, montmorillonitic, mesic, sloping Typic Argiaquolls
Fine, montmorillonitic, mesic, sloping Typic Haplaquolls
Fine, montmorillonitic, mesic Typic Hapludalfs
Fine-silty, mixed, mesic Cumulic Haplaquolls
Coarse-loamy, mixed, mesic Typic Hapludolls

Fine-silty, mixed, mesic Cumulic Hapludolls

Fine-loamy, mixed, mesic Mollic Hapludalfs

Fine, montmorillonitic, mesic Argiaquic Argialbolls
Fine-silty, mixed, mesic Cumulic Hapludolls

Fine-silty, mixed, mesic Cumulic Hapludolls

Fine, montmorillonitic, mesic Mollic Hapludalfs

Fine, montmorillonitic, mesic Aquic Argiudolls

Fine, montmorillonitic, mesic Aquic Argiudolls
Fine-silty, mixed, mesic Typic Hapludolls

Nodaway Fine-silty, mixed, nonacid, mesic Mollic Udifluvents
Olml tze vecmceccccccrccccas | Fine-loamy, mixed, mesic Cumulic Hapludolls
Sharpsburge-----=ccccccc-cx | Fine, montmorillonitic, mesic Typlc Argiudolls
Shelbyewr-ecccececcwccaaa ««-! Fine-loamy, mixed, mesic Typic Argiudolls
SOgNemcevrccceae e il ! Loamy, mixed, mesic Lithic Haplustolls
Vessereeeceremrcccacccccscns | Fine-silty, mixed, mesic Argiaquic Arglalbolls
Winterset-«e---- B ke | Fine, montmorillonitic, mesic Typlic Arglaquolls
#700Kk-wwmeccnneccccccnccnaas | Fine, montmorillonitic, mesic Cumulic Haplaquolls

* U. S. GOVERNMENT PRINTING OFFICE : 1980 0 - 295-050
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