(7

™

United States
Department of
Agriculture

Soil
Conservation
Service

In cooperation with

lowa Agriculture and
Home Economics
Experiment Station;
Cooperative Extension
Service, lowa State
University; and Division of
Soil Conservation, lowa
Department of Agriculture
and Land Stewardship

Soil Survey of
Clarke County,
lowa




This CD contains a historical replica of the soil survey of Clark County, lowa. This
soil survey was first issued in 1989. Since that time, many of the tables have been
updated. To access the official tables for this survey, please access Section Il of the
electronic Field Office Technical Guide at: http://www.ia.nrcs.usda.gov/.



How To Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soiis called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area.

Detailed Soil Maps

The detaited soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.
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To find information about
your area of interest,
locate that area on the
Index to Map Sheets,
which precedes the soil
maps. Note the number of
the map sheet, and turn to
that Sheet. INDEX TO MAP SHEETS

 MAPSHEET

Locate your area of
interest on the map
sheet. Note the map unit
symbols that are in that
area. Turn to the Index
to Map Units (see Con-
tents), which lists the map
units by symbol and
name and shows the
page where each map MAP SHEET
unit is described.

AREA OF INTEREST

NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The Summary of Tables shows which table has data on a specific land use for each detailed soil map
unit. See Contents for sections of this publication that may address your specific needs.



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

Major fieldwork for this soil survey was completed in 1986. Soil names and
descriptions were approved in 1987. Uniess otherwise indicated, statements in

- this publication refer to conditions in the survey area in 1986. This survey was
made cooperatively by the Soil Conservation Service; the lowa Agriculture and
Home Economics Experiment Station; the Cooperative Extension Service, lowa
State University; and the Division of Soil Conservation, lowa Department of
Agriculture and Land Stewardship. It is part of the technical assistance furnished
to the Clarke County Soil and Water Conservation District. Funds appropriated
by Clarke County were used to defray part of the cost of the survey.

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

Cover: Scybeans on Lawson siit leam, 0 to 2 percent slopes. The Gara and Armstrong soils
are in the background.
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Preface

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

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

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

These and many other soil properties that affect land use are described in this
soil survey. Broad areas of soils are shown on the general soil map. The location
of each soil is shown on the detailed scil maps. Each soil in the survey area is
described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the Soil
Conservation Service or the Cooperative Extension Service,
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United States Department of Agriculture, Soil Conservation Service,
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the lowa Agriculture and Home Economics Experiment Station; the Cooperative Extension
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Agriculture and Land Stewardship

Cuarke CounTy is in the south-central part of lowa
(fig. 1}. Hts area is 274,496 acres, or about 429 square
miles. Osceola, its county seat, is in the central part of
the county. It is about 46 miles south of Des Mgines,
the state capital.

Most of the acreage in the county is farmland used
mainly for corn, soybeans, oats, hay, or pasture. A
small acreage, mainly around Whitebreast Creek,
Squaw Creek, and South River, is woodland. Corn and
soybeans are the main grain crops. Raising livestock,
principally hogs and cow-calf herds, is an important
enterprise.

This survey updates the soil survey of Clarke County
published in 1928 (15). It provides additional information
and larger maps, which show the soils in greater detail.

General Nature of the County

The paragraphs that follow provide general
information about Clarke County. They describe the
history and development of the county; transportation
facilities, industry, and recreation; relief; drainage;
agricuiture; and climate,

History and Development

At the time of the Louisiana Purchase of 1803, the
region now called Clarke County was in possession of
the Sac, Fox, Sioux, and Potawatomi Indians. During
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Figure 1.—Location of Clarke County in lowa.

this time, it was nominally a part of Des Moines County.
In 1846, by an act of the Territorial Legislature, it was
established as a county, and was named in honor of
James Clarke, then Governor of the Territory (7). It then
lacked its present easternmost tier of townships, but
included the eastern half of the present Union County,
making it five townships long and three townships wide.
The present boundaries were established in 1849.

The first white settlers in the county were four



families of Mormons. They became separated from the
main group, and stopped to winter at a place called
“Lost Camp” in the fall of 1847. This place is in the
present Green Bay Township. Within 3 years, however,
all four families continued their journey westward to Sait
Lake City, Utah.

The first permanent settlement in Clarke CGounty was
located in Franklin Township in the spring of 1850.
More settlement tock place in Liberty Township and in
Green Bay Township in May 1850. Pioneers that arrived
in 1851 settled in most townships.

— The legislature of 1850-51 ordered the organization
of the county. The first election was held in August
1851, and Osceola was established as the county seat
of Clarke County. The population of Clarke County had
reached 5,427, and 650 persons lived in Osceola. Soon
after the completion of the Burlington and Missouri
River Railroad in 1868, many settlers came to Clarke
County by train from the East. The population of the
county grew to 8,735 by 1870. The 1880 census
reported the county population as 11,513. In 1800, the
population increased to an all-time high of 12,440. The
1980 census showed the Clarke County population at
8,612, of which 3,750 persons lived in Osceola.

Transportation Facilities, Industry, and
Recreation

Three major highways serve the county. Interstate 35
traverses the county north and south, and U.S. Highway
34 runs east and west. They intersect each other at the
western edge of Osceola. U.S. Highway 69 runs
dominantly north and south, and intersects U.S.
Highway 34 at the center of Osceola. Hard-surface
county roads connect the major highways to all of the
smalier communities in the county. Ali farmsteads are
along farm-to-market roads of gravel or crushed
limestone. The major county roads are well distributed
throughout the county. Motor freight carriers serve
every trading center in the county.

Burlington Northern double track raitroad traverses
the county from east to west through Woodburn,
Osceola, and Murray. With service to both the East
Coast and the West Coast, Amtrak passenger trains
stop at Osceola twice a day. A bus line provides north
and south transportation from Osceola. A municipal
airport, 3 miles northeast of Osceola, has a paved
runway 4,000 feet tong and 150 feet wide.

The county is mainly rural, but has several small
industries. These industries make pork sausage,
pressure switches and contactors, dairy equipment, and
automobile wiring products. Osceola has two grain
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elevators for rail shipment of grain.

Several county parks are located throughout Clarke
County. Every town has at least one local park. Clarke
County supports many kinds of wildlife that contribute to
its recreation and to its economy. Game, including
white-tailed deer, wild turkey, pheasant, and qualil, is
very plentiful. Fishing is good in the county lakes and
farm ponds.

Relief

Clarke County is part of an extensive glacial drift
plain mantled with loess. The landscape has been
modified and altered by the action of streams, and has
the characteristic broken appearance of the south-
centrai part of lowa.

Relief ranges from nearly level to very steep. The
topography is characterized by rolling to very steep
valleys along streams and major drainageways. it is
nearly level and gently rolling on upland divides, which
have retained much of the original surface character. It
also consists of narrow strips of nearly level bottom
land that borders most creeks and streams. Along the
major drainageways the valley bottoms are 80 to 150
feet lower than the top of the adjacent upland divides.
In many places, the south and west slopes are typicaily
abrupt and steep. The valley north- and east-facing
slopes are longer and less steep.

One of the prominent divides that separates the Des
Moines River Watershed from the Missouri River
Watershed was part of the Mormon Trail used by
pioneers journeying east to west through Clarke
County.

The highest elevation in Clarke County, about 1,221
feet, is 1 mile north of Murray. The lowest elevation,
about 891 feet, is 1 mile south of the northwest corner
of the county where Otter Creek exits the county.

Drainage

Clarke County is drained by the tributaries of the Des
Moines and Missouri Rivers. About 70 percent of the
county is drained into the Des Moines River, and 30
percent is drained into the Missouri River. The
tributaries of the Des Moines River include Otter Creek,
South River, Squaw Creek, and Whitebreast Creek, and
drain the northeast, northwest, north-central, and east-
central parts of the county, respectively. These
tributaries flow northeast into the Des Moines River.
The tributaries of the Missouri River, including Bee
Creek, Chariton Creek, Long Creek, and Sevenmile
Creek, drain the south-central, southwestern, and
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southeastern parts of the county. Bee Creek, Long
Creek, and Sevenmile Creek flow south, and eventually
flow into the Missouri River. Chariton Creek flows east
into the Chariton River, which eventually flows into the
Missouri River.

In most parts of Clarke County, naturat drainage is
adequate. In some parts, however, artificial drainage is
needed in nearly level areas of upland divides.

Agriculture

A recent trend in the county has been a gradual
decrease in the number of farms and an increase in the
average size of the farms. In 1985, 740 farms were in
the county and the average farm size was 357 acres
{(4).

Agriculture in the county centers on grain crop
production and mixed livestock. In 1985, corn was
planted on about 50,000 acres. It was harvested for
grain on 48,000 acres and for silage on 2,000 acres.
The average corn grain yield was 130.4 busheis per
acre. Soybeans were grown on about 32,100 acres. Of
this acreage, 31,900 acres of soybeans was harvested
for grain. The average soybean yield was 38.3 bushels
per acre. Hay and oats were grown on about 25,300
and 8,000 acres, respectively (4).

In 1985, about 84,000 hogs were marketed. About
46,500 cows and calves were on farms, and 2,500
grain-fed beef cattle were marketed. Milk cows on farms
numbered about 400. About 1,500 sheep and lambs
were on farms, and 1,200 of them were marketed (4).

Climate

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

Clarke County is cold in winter, and is quite hot and
has occasional cool spells in summer. Precipitation in
winter frequently occurs as snowstorms. During the
warm months it is chiefly showers, often heavy, when
warm, moist air moves in from the south. Total annual
rainfail is normally adequate for corn, soybeans, and
small grains,

Table 1 gives data on temperature and precipitation
tor the survey area as recorded at Osceola in the period
1951 to 1984. Table 2 shows probable dates of the first
freeze in fail and the last freeze in spring. Table 3
provides data on length of the growing season.

In winter the average temperature is 25 degrees F,
and the average daily minimum temperature is 15
degrees. The lowest temperature on record, which
occurred at Oscecla on January 10, 1982, is -28

degrees. In summer the average temperature is 73
degrees, and the average daily maximum temperature
is 85 degrees. The highest recorded temperature, which
occurred on July 21, 1974, is 106 degrees.

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

The total annual precipitation is about 35 inches. Of
this, 24 inches, or about 70 percent, usually falls in April
through September. The growing season for most crops
falls within this period. In 2 years out of 10, the rainfall
in April through September is less than 20 inches. The
heaviest 1-day rainfall during the period of record was
6.20 inches at Osceola on November 17, 1952.
Thunderstorms occur on about 50 days each year, and
most occur in summer.

Tornadoes and severe thunderstorms strike
occasionally. These storms are local in extent and of
short duration. They result in sparse damage in narrow
belts. Hailstorms occur at times during the warmer part
of the year in irregular patterns and in relatively smail
areas.

The average seasonal snowfall is about 31 inches.
The greatest snow depth at any one time during the
period of record was 24 inches. On the average, 25
days of the year have at least 1 inch of snow on the
ground. The number of such days varies greatly from
year to year.

The average relative humidity in midafiernoon is
about 60 percent. Humidity is higher at night, and the
average at dawn is about 80 percent. The sun shines
70 percent of the time possible in summer and 50
percent in winter. The prevailing wind is from the
northwest. Average windspeed is highest, 13 miles per
hour, in spring.

How This Survey Was Made

This survey was made to provide information about
the soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and
management of the soils for specified uses. Sail
scientists observed the steepness, length, and shape of
slopes; the general pattern of drainage; the kinds of
crops and native plants growing on the soils; and the
kinds of bedrock. They dug many holes {o study the soil



profile, which is the sequence of natural layers, or
horizons, in a soil. The profile extends from the surface
down into the unconsolidated material in which the soil
formed. The unconsolidated material is devoid of roots
and other living organisms and has not been changed
by other biclogic activity.

The soils in the survey area occur in an orderly
pattern that is related to the geology, landforms, relief,
climate, and natural vegetation of the area. Each kind of
soil is associated with a particular kind of landscape or
with a segment of the landscape. By observing the soils
in the survey area and relating their position to specific
segments of the landscape, a soil scientist deveiops a
concept, or model, of how the soiis were formed. Thus,
during mapping, this model enables the soil scientist to
predict with considerable accuracy the kind of soil at a
specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however,
soil scientists must determine the boundaries between
the soils. They can chserve only a limited number of
soil profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
jandscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to
determine tive boundaries.

Soil scientists recorded tha characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, soil reaction,
and other features that enable them to identify seils.
After describing the soils in the survey area and
determining their properties, the soil scientists assigned
the soils to taxonomic classes (units). Taxonomic
classes are concepts. Each taxonomic class has a set
of soil characteristics with precisely defined limits. The
classes are used as a basis for comparison to classity
soils systematically. The system of taxonomic
classification used in the United States is based mainly
on the kind and character of soil properties and the
arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey
area, they compared the individual soils with similar
soils in the same taxonomic class in other areas so that
they ceuld confirm data and assemble additional data
hased on experience and research.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses and for engineering tests. Soil
scientists interpreted the data from these analyses and
tests as well as the field-observed characteristics and
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the soil properties in terms of expected behavior of the
soils under different uses. Interpretations for all of the
soils were field tested through observation of the soils
in different uses under different levels of management.
Some interpretations are modified to fit iocal conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For
example, data on crop yields under defined levels of
management were assembled from farm records and
from field or piot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For example, soil scientisis can state
with a fairly high degree of probabitity that a given soil
will have a high water table within certain depths in
most years, but they cannot assure that a high water
table will always be at a specific level in the soil on a
specific date.

After soil scientists located and identified the
significant natural bodies of sail in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fislds, roads,
and rivers, all of which help in locating boundaries
accurately.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of seil. A map unit is
identified and named according to the taxonomic
classification of the dominant sqil or soils. Within a
taxonomic class there are precisely defined limits for
the properties of the scils. On the landscape, however,
the soils are naturai objects. In common with other
natural objects, they have a characteristic variability in
their properties. Thus, the range of some observed
properties may extend beyond the limits defined for a
taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including
areas of soils of other taxonomic classes.
Consequently, every map unit is made up of the soil or
soils for which it is named and some soils that belong to
other taxonomic classes. These latter soils are called
inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
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the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent encugh to affect use
or require different management. These are contrasting
{dissimilar) inclusions. They generally cccupy small
areas and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions
of contrasting soils are named and mentioned in the
map unit descriptions. A few inclusions may not have
been observed and conseguently are not mentioned in
the descriptions, especially where the soil pattern was

so complex that it was impracticai to make enough
observations to identify all of the kinds of soil on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation is needed to plar for intensive uses
in small areas.






General Soil Map Units

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

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

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

Soil Descriptions

1. Shelby-Lamoni-Arispe Association

Moderately sioping to steep, moderately well drained and
somewhat poorly drained, loamy and silty soils formed in
glacial till, in a paleosol weathered from glacial till, and in
loess; on uplands

This association consists of soils on long and narrow,
convex ridgetops and on short, convex shoulder slopes,
nose slopes, and valley side slopes. In most areas the
landscape is gently rolling to steep and slopes range
from 5 to 25 percent.

This association makes up about 26 percent of the
county. It is about 33 percent Shelby soils, 30 percent
Lamoni and similar soils, 17 percent Arispe soils, and
20 percent minor soils (fig. 2).

Shelby soils are strongly sloping to steep, and are on
valley side slopes and nose slopes. They formed in
glacial till, and are moderately well drained. Lamoni
soils are moderately sloping and strongly sloping, and
are on narrow ridgetops, shoulder slopes, nose slopes,

and side slopes. They formed in a thin mantle of
sediments or loess and in the underlying, partly
truncated paleosol weathered from glacial till, and are
somewhat poorly drained. Arispe soils are moderately
sloping, and are on narrow convex ridgetops, shoulder
slopes, and short, convex side slopes. They formed in
loess and are somewhat poorly drained. All three soils
formed under native vegetation of prairie grasses.

Typically, the surface layer of the Shelby soils is very
dark brown, friable clay loam about 8 inches thick. It is
mixed with streaks and pockets of dark yellowish brown
subsoil material. The subsoil to a depth of about 60
inches is mottled, firm clay loam. In the upper part it is
dark yellowish brown. In the next part it is dark
yeliowish brown and yellowish brown. In the lower part
it is yeliowish brown. Pebbles and stones are
throughout the profile, and a few of these are scattered
on the surface.

Typically, the surface layer of the Lamoni soils is
black, friable clay loam about 10 inches thick. The
subsurface layer is very dark gray and very dark grayish
brown, friable clay loam about 4 inches thick. The
subsoil is about 38 inches thick, and is mottled. In the
upper part it is dark grayish brown, firm clay loam. In
the next part it is grayish brown, yellowish brown, and
light gray, very firm clay. In the lower part it is yellowish
brown and light gray, firm clay loam. The substratum to
a depth of about 60 inches is yellowish brown and light
gray, mottled, friable clay loam.

Typically, the surface layer of the Arispe soils is
biack, friable silty ctay loam about 9 inches thick. The
subsurface layer is very dark gray, firm silty clay loam
about 4 inches thick. The subsoil is about 40 inches
thick, and is mottled. In the upper part it is dark grayish
brown, firm siity clay loam. In the next part it is dark
grayish brown and grayish brown, firm silty clay. in the
lower part it is grayish brown and light brownish gray,
firm and friable silty clay loam. The substratum to a
depth of about 60 inches is light olive gray, mottled,
friable silty clay loam.

The minor soils in this association are the Clarinda,
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Figure 2.—Typical pattern of soils and underlying material in the Shelby-Lamoni-Arispe association.

Colo, Oimitz, and Zook soils. Clarinda soils are poorly
drained and very slowly permeable. They formed in a
thin mantle of loess and in an underlying, exhumed,
gray, clayey paleosol on short, convex side slopes and
in coves at the heads of drainageways on uplands. Colo
and Zook soils are poorly drained, formed in silty
alluvium on bottom land along drainageways, and have
a thick, dark colored surface soil. Olmitz soils formed in
loamy alluvium on foot slopes adjacent to the Shelby
soils, and have a thick, dark colored surface soil.

This association is used mainly for hay and pasture.
In most areas it is moderately well suited and well
suited to grasses and legumes for hay and pasture. The
gently sloping and moderately sloping upland soils are
used for cultivated crops. They are well suited and
moderately well suited to corn, soybeans, and small
grains. The soils on bottom land are used for cultivated
crops, hay, or permanent pasture, depending on the
width of the bottom land and the number of stream

channel meanders. Hogs, cow-caif herds, and cash-
grain crops are the major commodities. The main
concerns of management are controlling water erosion,
preventing the formation of gullies, and maintaining or
improving fertility and tilth. The major concerns in
pasture management are overgrazing and grazing when
the soils are wet, both of which cause erosion. A
system of conservation tillage that leaves crop residue
on the surface, contour farming, a cropping rotation that
includes grasses and legumes, and terraces help to
prevent excessive soil loss.

2. Gara-Armstrong-Pershing Association

Gently sioping to steep, moderately well drained and
somewhat poorly drained, loamy and silty soils formed in
glacial till, in loess or sediments overlying a paleosol,
and in lpess; on uplands

This association consists of soils on long and narrow,
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convex ridgetops, short, convex shoulder slopes, nose
slopes, and valley side slopes. The side slopes are
dissected by many small drainageways. Scattered trees
grow in the drainageways and along some fences.
Trees also grow in a few small, irregularly shaped
areas. in most areas, the landscape is undulating to
steep and slopes range from 2 to 25 percent.

This association makes up about 22 percent of the
county. It is about 36 percent Gara soils, 28 percent
Armstrong soils, 22 percent Pershing soils, and 14
percent minor soils (fig. 3).

Gara soils are strongly sloping to steep and on valley
side slopes and nose slopes. They formed in glacial till,
and are moderately well drained. Armstrong soils are
moderately sloping and strongly sloping, and on narrow,
convex ridgetops, shoulder slopes, nose slopes, and
valley side slopes. They formed in a thin mantle of
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sediments or loess and in the underlying paleosol
weathered from glacial till, and are moderately well
drained and somewhat poorly drained. Pershing soils
are gently sloping and moderately sloping, and on iong
and narrow, convex ridgetops and short, convex upper
side slopes. They formed in loess and are moderately
well drained and somewhat poorly drained. All three
soils formed under native vegetation of mixed prairie
grasses and deciduous trees.

Typically, the surface layer of the Gara soils is very
dark gray, friable loam about 7 inches thick. The
subsurface layer is dark grayish brown and yellowish
brown, friable loam about 3 inches thick. The subsoil
extends to a depth of about 60 inches, and is mottied.
In the upper part it is yeliowish brown, friable clay loam.
In the next part it is dark yellowish brown and yellowish
brown, very firm clay. In the lower part it is yeliowish

J

Figure 3.—Typical pattern of soiis and underlying material in the Gara-Armstrong-Pershing assoclation.
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Figure 4.—Typical pattern of soils and underlying material in the Grundy-Haig-Arispe association.

brown, firm, calcareous clay loam and has
accumulations of lime. Stones and pebbles are in the
subsail.

Typically, the surface layer of the Armstrong soils is
very dark gray and very dark grayish brown, friable
loam or clay loam about 7 inches thick. The subsurface
layer is dark grayish brown and yellowish brown,
mottled, friable loam about 5 inches thick. The subsoil
extends 1o a depth of about 60 inches, and is mottled.
In the upper part it is brown and strong brown, very firm
clay. In the lower part it is yellowish brown, firm clay
loam.

Typically, the surface layer of the Pershing soils is
very dark grayish brown, friable siit loam about 8 inches
thick. The subsurface layer is brown, friable silt loam
about 5 inches thick. The subsoil extends to a depth of
about 60 inches. In the upper part it is yellowish brown,
friable silty clay loam. In the next part it is grayish
brown and yellowish brown, mottied, very firm and firm
silty clay. in the lower part it is grayish brown and light
brownish gray, mottled, firm and friable silty clay loam.

The minor soils in this association are the Bucknell,
Caleb, Colo, Mystic, Olmitz, and Zook soils. Bucknell
soils formed in a thin mantle of sediments or loess and
in the underlying, partly truncated, clayey paleosol that
weathered from glaciai tili. They are in the upland coves

and side slopes upslope from Gara and Armstrang
soils. Caleb and Mystic soils formed in weathered
alluvial sediments derived from glacial till on high
terraces adjacent to major streams. Colo and Zook soils
are poorly drained, and formed in silty alluvium on
bottom land along drainageways. They have a thick,
dark colored surface soil. Olmitz soils formed in loamy
alluvium on foot slopes adjacent to Gara soils, and have
a thick, dark colored surface soil.

This association is used mainly for permanent
pastures and hay. In most areas it is moderately well
suited to grasses and to legumes for hay and pasture.
Many ponds are in the steep areas. They help to control
water erosion, to prevent gully formation, and to provide
water for livestock. Most of the gently sloping and
moderately sloping areas are used for cultivated crops.
They are moderately well suited to row crops and well
suited to small grains and to grasses and legumes for
hay and pasture. Cow-calf herds, hogs and sheep, and
cash-grain crops are the major commodities. The main
concerns of management are controlling water erosion,
preventing the formation of gullies, and maintaining or
improving fertility and tilth. The major concerns in
pasture management are overgrazing and grazing when
the soils are wet, both of which cause erosion. A
system of conservation tillage that leaves crop residue
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on the surface, contour farming, a cropping rotation that
includes grasses and legumes, and terraces help to
prevent excessive soil loss.

3. Grundy-Haig-Arispe Association

Nearly level to moderately sloping, somewhat poorly
drained and poorly drained, silty soils formed in loess; on
uplands

This association consists of soils on broad flats and
on long and narrow, convex ridgetops and side slopes.
in most areas the landscape is nearly level to gently
rolling. Slopes range from 0 to 9 percent.

This association makes up about 20 percent of the
county. It is about 31 percent Grundy soils, 24 percent
Haig soils, 21 percent Arispe soils, and 24 percent
minor soils (fig. 4).

Grundy soils are gently sloping and on moderately
wide ridgetops and short, convex, upper side slopes.
They are somewhat poorly drained. Haig soils are
nearly level and on broad flats, and are poorly drained.
Arispe soils are moderately sloping and on narrow,
convex ridgetops and short, convex side slopes, and
are somewhat poorly drained. Ali three soils formed
under native vegetation of prairie grasses.

Typically, the surface layer of the Grundy soils is
black, friable silty clay loam about 9 inches thick. The
subsurface fayer is black and very dark gray, friable
silty ciay loam about 6 inches thick. The subsoil is
about 38 inches thick, and is mottled. In the upper part
it is dark grayish brown and grayish brown, firm silty
clay. in the next part it is grayish brown, firm silty clay
ioam. In the lower part it is olive gray, friable silty ¢lay
loam. The substratum to a depth of about 60 inches is
light olive gray, mottled, friable silty clay loam.

Typically, the surface layer of the Haig soils is black,
friable silt lopam about 7 inches thick. The subsurface
layer is black, friable silty clay loam about 8 inches
thick. The subsoil extends to a depth of about 60
inches, and is mottled. In the upper part it is very dark
gray and dark gray, firm and very firm silty clay loam
and silty clay. In the next part it is olive gray, firm silty
clay. In the lower part it is light olive gray, firm and
friable silty clay loam.

Typically, the surface layer of the Arispe soils is
bfack, friable silty clay loam about 8 inches thick. It is
mixed with streaks and pockets of dark grayish brown
subsoil material. The subsoil is about 37 inches thick,
and is motlled. In the upper part it is dark grayish brown
and grayish brown, firm silty clay. In the next part it is
grayish brown, firm silty clay loam. In the lower part it is
light brownish gray, friable silty clay loam. The
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substratum to a depth of about 60 inches is light
brownish gray, mottied, friable silty clay loam. In some
places, the surface layer and subsurface layer are black
and very dark gray, friable silty clay loam 10 inches
thick or more.

The minor soils in this association are the Clarinda,
Colo, Edina, Lamoni, and Zook soils. Clarinda soils are
very slowly permeable, and formed in a thin mantle of
loess and in the underlying, exhumed, gray, clayey
paleosol on short, convex side slopes and in coves at
the heads of drainageways on uplands. Edina scils are
very slowly permeable, and are in shallow depressions
on broad, upland flats. Colo and Zocok soils formed in
silty alluvium on bottom land along the drainageways.
They have a thick, dark colored surface scil. Lamoni
soils formed in a thin mantle of sediments or loess and
in the underlying, partly truncated paleosol weathered
from glacial till.

This association is used mainly for cuitivated crops.
In nearly level and gently sloping areas, it is well suited
to corn, soybeans, and small grains and to grasses and
legumes for hay. The moderately sloping areas are
moderately well suited to row crops and well suited to
small grains and to grasses and legumes for hay and
pasture. Cash-grain crops and livestock are the major
commodities. The main concerns of management are
controliing water erosion, improving drainage, and
maintaining or improving fertility and tilth. Erosion is a
severe hazard if row crops are grown in moderately
sloping areas. In the nearly level areas surface and
subsurface drainage is needed for maximum row crop
production. A system of conservation tiillage that leaves
crop residue on the surface, contour farming, a
cropping rotation that includes grasses and legumes,
and terraces help to prevent excessive soil loss.

4. Shelby-Lamoni-Sharpsburg Assoclation

Gently sloping to steep, moderately well drained and
somewhat poorly drained, loamy and silty soils formed in
glacial till, in a paleosol weathered from glacial till, and in
loess; on uplands

This association consists of soils on long and narrow,
convex ridgetops and short, convex shoulder slopes,
nose slopes, and valley side slopes. In most areas the
landscape is undulating to steep. Slopes range from 2
10 25 percent.

This association makes up about 10 percent of the
county. It is about 32 percent Shelby soils, 26 percent
Lamoni and similar soils, 16 percent Sharpsburg and
similar soils, and 26 percent minor soils.

The Shelby soils are strongly sloping to steep, and
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on valley side slopes and nose slopes. They formed in
glacial till, and are moderately well drained. The Lamoni
soils are moderately sloping and strongly sloping, and
on narrow ridgetops, shoulder slopes, nose slopes, and
side slopes. They formed in a thin mantle of sediments
or loess and in the underlying, partly truncated paleosol
weathered from glacial till, and are somewhat poorly
drained. The Sharpsburg soils are gently sloping and
moderately sioping, and on long and narrow, canvex
ridgetops, shoulder slopes, and side slopes. They
formed in loess, and are moderately well drained. Ali
three soils formed under native vegetation of prairie
grasses.

Typically, the surface layer of the Shelby soils is very
dark brown, friable clay loam about 8 inches thick. It is
mixed with streaks and pockets of brown subsoil
material. The subsoil is mottled, firm clay loam about 36
inches thick. In the upper part it is brown and dark
yellowish brown. In the next part it is dark yellowish
brown and yellowish brown. In the lower part it is
yellowish brown and light brownish gray. The
substratum to a depth of about 60 inches is yeliowish
brown and light brownish gray, mottied, firm, calcareous
¢lay loam. Stones and pebbles are in the subsoil and
substratum.

Typically, the surface layer of the Lamoni soils is
very dark gray, friable clay foam about 7 inches thick. it
is mixed with streaks and pockets of dark grayish brown
subsoil material. The subsoil extends to a depth of
about 60 inches, and is mottled. In the upper part itis
dark grayish brown, firm clay loam. In the next part it is
grayish brown, gray, and yellowish brown, very firm
clay. In the lower part it is yellowish brown and light
gray, firm clay loam.

Typically, the surface layer of the Sharpsburg soils is
very dark brown, friable silty clay loam about 9 inches
thick. The subsurface layer is very dark brown and dark
brown, friable silty clay loam about 7 inches thick. The
subsoil is about 35 inches thick. In the upper part it is
brown, friable silty clay loam. In the next part it is dark
yeliowish brown, mottied, firm silty clay loam. In the
fower part it is grayish brown and light brownish gray,
mottled, friable silty clay toam. The substratum to a
depth of about 60 inches is light brownish gray, mottled,
friable silty clay loam.

The minor soils in this association are the Clarinda,
.Colo, Macksburg, Olmitz, and Zock soils. Clarinda soils
are poorly drained and very slowly permeable. They
formed in a thin mantle of loess and in the underlying,
exhumed, gray, clayey pateosol on short, convex side
slopes and in coves at the heads of drainageways on
uplands. Macksburg soils are gently sloping and on the
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moderately wide ridgetops. They formed in loess.
Olmitz soils formed in loamy alluvium on foot slopes
adjacent to the Shelby soils, and have a thick, dark
colored surface soil. Colo and Zook soils formed in silty
alluvium on bottom land along the drainageways. They
are poorly drained, and have a thick, dark colored
surface soil.

This association is used mainly for hay and pasture.
In most areas it is rmoderately well suited and well
suited to grasses and legumes for hay and pasture. The
gently sloping and moderately sloping soils are used for
cultivated crops. They are well suited and moderately
well suited to corn, soybeans, and small grains. The
soils on bottom land are used for cultivated crops, hay,
and permanent pasture, depending on the width of the
bottom land and the number of stream channel
meanders. Hogs, cow-calf herds, and cash-grain crops
are the major commadities. The main concerns of
management are controlling water erosion, preventing
the formation of gullies, and maintaining or improving
fertility and tilth. The major concerns in pasture
management are overgrazing and grazing when the
soils are wet, both of which cause erosion. A system of
conservation tillage that leaves crop residue on the
surface, contour farming, a cropping rotation that
includes grasses and legumes, and terraces help to
prevent excessive soil loss.

5. Gara-Armstrong-Sharpsburg Assoclation

Gently sloping to steep, moderately well drained and
somewhat poorly drained, loamy and silty soils formed in
glacial tili, in loess or sediments overlying a paleosol,
and in loess; on uplands

This association consists of soils on long and narrow,
convex ridgetops and short, convex shoulder slopes,
nose slopes, and valley side slopes. Side slopes are
dissected by many small drainageways. Scaitered trees
grow in the drainageways and along some fences. In
most areas the landscape is undulating to steep. Slopes
range from 2 to 25 percent.

This association makes up about 9 percent of the
county. It is about 34 percent Gara soils, 23 percent
Armstrong soils, 13 percent Sharpsburg and similar
soils, and 30 percent minor soils.

Gara soils are strongly sloping to steep and on valley
side slopes and nose slopes. They formed in glacial till,
and are moderately well drained. Armstrong soils are
moderately stoping and moderately steep, and on
narrow, convex ridgetops, shoulder slopes, nose slopes,
and valley side slopes. They formed in a thin mantie of
sediments or loess and in the underlying paleosol



Clarke County, lowa

weathered from glacial till, and are moderately well
drained and somewhat poorly drained. Sharpsburg soils
are gently sloping and moderately sloping, and on long
and narrow, convex ridgetops, shoulder slopes, and
side slopes. They formed in loess, and are moderately
well drained. Gara and Armstrong soils formed under
mixed vegetation of prairie grasses and deciduous
trees. Sharpsburg soils formed under native vegetation
of prairie grasses.

Typically, the surface layer of the Gara soils is very
dark gray, friable loam about 7 inches thick. The
subsurface layer is dark grayish brown and yellowish
brown, friable loam about 3 inches thick. The subsoil
extends io a depth of about 60 inches, and is mottied.
In the upper part it is yellowish brown, friable clay loam.
in the next part it is dark yellowish brown and yellowish
brown, very firm clay. In the lower part it is yellowish
brown, firm, calcareous clay loam, and has
accumulations of lime. Stones and pebbles are in the
subsoil.

Typically, the surface layer of the Armstrong soils is
very dark gray, friabie clay loam about 7 inches thick. it
is mixed with streaks and pockets of brown subsoil
material. The subsoil extends to a depth of about 60
inches, and is mottled. In the upper part it is brown, firm
clay loam. In the next part it is strong brown and
yellowish brown, very firm clay. In the lower part it is
yellowish brown, grayish brown, and light brownish
gray, firm clay loam.

Typically, the surface layer of the Sharpsburg soils is
very dark brown and very dark grayish brown, friable
silty clay loam about 8 inches thick. It is mixed with
streaks and pockets of brown subscil material. The
subsoil is about 38 inches thick. In the upper part it is
brown, friable and firm silty clay loam. In the next part it
is dark yellowish brown, mottled, friable silty clay loam.
In the lower part it is grayish brown and light brownish
gray, mottled, friable silty clay loam. The substratum to
a depth of about 60 inches is light brownish gray,
mottled, friable siity clay loam.

The minor soiis in this association are the Bucknel,
Caleb, Colo, Mystic, and Olmitz soils. Buckneli soils
formed in a thin mantle of sediments or loess and in the
underlying, partly truncated, clayey paleosol that
weathered from glacial till. They are in the upland coves
and side slopes upslope from Gara and Armstrong
soils. Caleb and Mystic soils formed in weathered
alluvial sediments derived from glacial till on high
terraces adjacent to major streams. Colo soils are
poorly drained and formed in silty altuvium on bottom
land along drainageways. They have a thick, dark
colored surface soil. Olmitz soils formed in ioamy
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alluvium on foot slopes adjacent to Gara soils, and have
a thick, dark colored surface soil.

This association is used mainly for permanent
pasture and hay. Some scattered, irregularly shaped
areas are woodland. In most areas this association is
moderately well suited o grasses and legumes for hay
and pasture. Many ponds are built in these areas. They
help to control water erosion, prevent guily formation,
and provide water for livestock. Most of the gently
sloping and moderately sloping areas are used for
cultivated crops. They are moderately well suited to row
crops and well suited to small grains and to grasses
and legumes for hay and pasture. Cow-calf herds, hogs
and sheep, and cash-grain crops are the major
commodities. The main concerns of management are
controiling water erosion, preventing the formation of
gullies, and maintaining or improving fertility and tilth.

The major concerns in pasture management are
overgrazing and grazing when the soils are wet, both of
which cause erosion. A system of conservation tillage
that leaves crop residue on the surface, contour
farming, a cropping rotation that includes grasses and
legumes, and terraces help to prevent excessive soil
loss.

6. Lindley-Keswick-Weller Association

Moderately sloping to very steep, moderalely well
drained, loamy and silly soils formed in glacial till, in
loess or sediments overlying a paleosol, and in loess; on
uplands

This association consists of soils on long and narrow,
convex ridgetops and short, convex shoulder siopes,
nose slopes, and valley side slopes. Side slopes are
dissected by many small drainageways and gullies that
are uncrossable by farm machinery. Most of the
strongly sloping to very steep areas are in native
hardwoods. In most areas the landscape is gently
rolling to very steep. Slopes range from 5 to 40 percent.

This association makes up about 4 peicent of the
county. It is about 44 percent Lindley soils, 25 percent
Keswick soils, 16 percent Weller and similar soils, and
15 percent minor soils {fig. 5).

Lindley soils are strongly sloping to very steep and
on narrow, convex ridgetops, valley side slopes, and
nose slopes. They formed in glacial till. Keswick soils
are strongly sloping and on narrow, convex ridgetops,
shoulder slopes, nose slopes, and side slopes. They
formed in a thin mantle of sediments or loess and in the
underlying paleosol weathered from glacial till. Weller
soils are moderately sloping and on long and narrow,
convex ridgetops and shoulder slopes. They formed in
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Figure 5.—Typical pattern of soils and underlying material in the Lindley-Keswick-Weller association.

loess. All three soils formed under native vegetation of
deciduous trees.

Typically, the surface layer of the Lindley soils is very
dark grayish brown, friable loam or clay loam about 3
inches thick. The subsurface layer is grayish brown and
brown, friable loam about 6 inches thick. The subsoil is
about 35 inches thick. In the upper part it is yellowish
brown, friable and firm clay loam. In the next part it is
yellowish brown and strong brown, mottled, very firm
clay. In the lower part it is yellowish brown and light
brownish gray, mottled, firm, calcareous clay loam, and
has nodules and specks of time. The substratum to a
depth of about 60 inches is light brownish gray and
yeliowish brown, mottled, firm, calcareous clay loam.

Typically, the surface layer of the Keswick soils is
very dark gray, friable loam about 3 inches thick. The
subsurface layer is brown and ysliowish brown, friable
loam about 6 inches thick. The subscil extends to a
depth of about 60 inches, and is mottled. In the upper
part it is yellowish brown, friable lcam. In the next part it
is yellowish red, red, strong brown, and gray, vety firm

clay. In the lower part it is yellowish brown, grayish
brown, and gray, firm clay loam.

Typically, the surface layer of the Weller soils is very
dark grayish brown, friable silt loam about 3 inches
thick. The subsurface layer is dark grayish brown and
brown, friable silt loam about 6 inches thick. The subsoil
extends to a depth of about 60 inches. In the upper part
it is yellowish brown, mottied, friable siit ioam and silty
clay loam. In the next part it is yeliowish brown and
brown, mottled, very firm and firm siity clay. In the lower
part it is grayish brown, yellowish brown, and light
brownish gray, mottled, friable silty clay loam.

The minor soils in this association are the Bucknell,
Caleb, Cantril, Mystic, and Nodaway soils. Bucknell
soils are somewhat poorly drained, and formed in a thin
mantle of sediments or loess and in an underlying,
partly truncated paleosol weathered from glacial till.
They are in the upland ¢oves and on side siopes. Caleb
and Mystic soils formed in weathered alluvial sediments
derived from glacial till on high terraces adjacent to
major streams. Cantril soils are somewhat poorly
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drained, and formed in loamy local alluvium on foot
slopes and alluvial fans. Nodaway soils formed in
stratified, silty alluvium in areas of bottom land close to
stream channels.

This association is used mainly as woodland, wildlife
habitat, and permanent pasture. In most areas it is
moderately well suited to trees and permanent pasture.
Some of the moderately sloping areas are used for
cultivated crops or pasture. They are moderately well
suited to these uses.

The main enterprises of this association are cutting
firewood, hunting, and raising cow-calf herds. The main
concerns of management are controlling water erosion
in areas that have been cleared, preventing gully

formation, and maintaining or improving fertility and tilth.

Establishing a protective plant cover is difficult on
cleared, steeper slopes. Woodland areas of this
association can be improved through woodland
management. Habitat for woodland wildlife can be
improved by constructing water impoundment
reservoirs, excluding livestock, and establishing food
plots adjacent to wooded areas.

7. Macksburg-Nira-Clarinda Association

Nearly level to strongly sloping, moderately well drained
to poorly drained, sifty soils formed in loess and in loess
or sediments overlying a paleosol weathered from glacial
tilf: on uplands

This association consists of soils on moderately
broad fiats, long and narrow convex ridgetops, shoulder
slopes, side slopes, and in coves at the heads of
drainageways. In most areas the landscape is nearly
level to rolling. Slopes range from 0 to 14 percent.

This association makes up about 4 percent of the
county. It is about 40 percent Macksburg and similar
soils, 30 percent Nira and similar soils, 18 percent
Clarinda soils, and 12 percent minor soils (fig. 6).

Macksburg soils are nearly level and gently sioping
and on moderately broad flats and moderately wide
ridgetops and shoulder slopes. They formed in loess,
and are somewhat poorly drained. Nira soils are
mederately sloping and on convex shoulder slopes and
head slopes. They formed in loess and are moderately
well drained. Clarinda soils are moderately sloping and
strongly sioping and on side slopes and in coves at the
heads of drainageways. They formed in a thin mantle of
loess and in the underlying, exhumed, gray, clayey
paleosol weathered from glacial till, and are poorly
drained. All three soils formed under native vegetation
of prairie grasses.

Typically, the surface layer of the Macksburg soils is
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black, friable silty clay loam about 10 inches thick. The
subsurface layer is black and very dark grayish brown,
friable silty clay loam about 9 inches thick. The subsoil
is about 35 inches thick. In the upper part it is brown
and dark grayish brown, mottled, firm silty clay loam. In
the next part it is grayish brown, mottled, firm silty clay
and silty clay loam. In the lower part it is light brownish
gray, motiled, friable silty clay loarn. The substratum to
a depth of about 60 inches is light brownish gray,
mottled, friable silty clay loam.

Typically, the surface layer of the Nira soils is very
dark gray, friable silty clay loam about 8 inches thick, It
is mixed with streaks and pockets of brown subsoil
material. The subsoil is mottled, friable silty clay loam
about 37 inches thick. In the upper part it is brown, in
the next part it is grayish brown, and in the lower part it
is light brownish gray. The substratum to a depth of
about 60 inches is light olive gray, mottled, friable siity
clay loam.

Typically, the surface layer of the Clarinda soils is
very dark gray, friable silty clay loam about 7 inches
thick. It is mixed with streaks and pockets of dark gray
and dark grayish brown silty clay subsoil material. The
subsoil extends to a depth of about 60 inches. It is
mottled and very firm. In the upper part it is dark gray
silty clay, and in the lower part it is gray and light gray
clay.

The minor soils in this association are the Clearfield,
Colo, Lamoni, and Zook soils. Clearfield soils formed in
loess and in the underlying, exhumed, gray clayey
paleosol weathered from glacial till. They are on side
slopes and head slopes in the upland coves, and are
poorly drained. Colo and Zook soils formed in silty
alluvium on bottom land along the drainageways. They
have a thick, dark colored surface soil, and are poorly
drained. Lamoni soils formed in a thin mantle of
sediments or loess and in the underlying, partly
truncated paieosol weathered from glacial till. They are
on shoulder slopes and side slopes, and are somewhat
poorly drained.

This association is used mainly for cultivated crops.
In nearly level and gently sloping areas it is well suited
to corn, soybeans, and small grains and to grasses and
legumes for hay and pasture. The moderately sloping
Nira soils are moderately well suited to corn, soybeans,
and small grains. They are well suited to grasses and
legumes for hay and pasture. The moderately sloping
and strongly sloping Clarinda soils are poorly suited to
row crops and are best suited t¢ grasses and legumes
for pasture and hay. The major agricultural activities in
this association are growing cash-grain crops and
feeding livestock. The main concerns of management
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Figure 6.—Typical pattern of soils and underlying material in the Macksburg-Nira-Clarinda association.

are controlling water erosion and improving fertility and
titth. Subsurface drainage is beneficial for timely field
operations, Water erosion is a severe hazard if row
crops are grown in moderately sloping and strongly
sloping areas. A system of conservation tillage that
leaves crop residue on the surface, contour farming,
stripcropping, a cropping rotation that includes grasses
and legumes, and terraces help to prevent excessive
s0il loss.

8. Lawson-Zook Association

Nearly level, somewhat poorly drained and poorly
drained, silty soifs formed in alluvium; on bottom land

This association consists of soils on bottom land and
aliuvial fans along the major streams. These soils are
subject to flooding. Slopes range from 0 to 2 percent.

This association makes up about 5 percent of the
county. It is about 45 percent Lawson and simitar soils,
28 percent Zook and similar soils, and 27 percent minor
soils.

Lawson soils are somewhat poorly drained and
commonly adjacent to stream channels. Zook soils are
poorly drained and adjacent to upland foot slopes.
These soils formed under native vegetation of tall
prairie grasses tolerant of wetness.

Typically, the surface layer of the Lawson soils is
very dark brown, friable silt loam about 9 inches thick.

The subsurface layer is friable silt loam about 21 inches
thick, and is mottled. It is very dark brown in the upper
part and very dark grayish brown in the lower part. The
substratum to a depth of about 60 inches is very dark
grayish brown and dark grayish brown, mottled, friable
silt loam.

Typically, the surface layer of the Zook soils is black,
friable silty clay loam about 10 inches thick. The
subsurface layer is black and about 26 inches thick. It is
friable and firm silty clay loam in the upper part and firm
silty clay in the lower part. The subsoil is very dark gray
and dark gray, very firm and firm silty clay about 22
inches thick. The substratum to a depth of about 60
inches is dark gray, firm siity clay.

The minor scils in this association are the Humeston,
Olmitz, and Vesser soils. Humeston and Vesser soils
are on low stream terraces, are less subject to flooding,
and have strongly expressed horizons. Olmitz soils are
moderately weil drained, and formed in lcamy, local
alluvium on foot siopes and alluvial fans.

This association is used mainly for cuitivated crops.
Areas characterized by meandering stream channels
and narrow stream valleys are used as pasture,
woodland, or wildlife habitat. The major commodity is
cash-grain crops. The soils in this association generally
are well suited and maoderately well suited to cultivated
crops if they are protected from flooding and adequately
drained. The main concerns of management are
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protecting the soils from floods, improving drainage, and floodwater and runoff from adjacent areas. Poorly
maintaining or improving fertility and tilth. Diversions, drained soils can be drained by tile and surface drains if
levees, and channel improvements help to control adequate outlets are available.
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The map units on the detailed soil maps at the back
of this survey represent the soils in the survey area.
The map unit descriptions in this section, along with the
soil maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
Mare information on each map unit, or soil, is given
under “Use and Management of the Soils.”

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

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

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

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

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soil
complex consists of two or more soils, or one or more
soiis and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be
shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Olmitz-Zook-Colo complex, 0 to 5 percent slopes, is an
example.

Most map units include small scattered areas of soils

other than those for which the map unit is named.

Some of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps. :

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

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

Soil Descriptions

13B—0Imitz-Zook-Colo complex, 0 to 5 percent
slopes. These nearly level and gently sloping soils are
in narrow drainageways and on narrow foot slopes. The
moderately well drained Olmitz soil is on the upper part
of slopes. The poorly drained Zook and Colo soils are
on the lower part of slopes nearer the stream channels,
and are subject to flooding. The Zook soil is in the
nearly level parts of this map unit. Areas are long and
narrow and range from 10 to more than 100 acres in
size. They are about 40 percent Olmitz soil, 30 percent
Zook soil, and 20 percent Colo soil. The three soils
occur as areas so intricately mixed or so smail and
narrow that mapping them separately is not practical.

Typically, the surface layer of the Olmitz soil is very
dark brown, friable loam about 9 inches thick. The
subsurface layer is about 22 inches thick. The upper
part is very dark brown, friable clay loam, and the lower
part is very dark grayish brown, friable clay loam. The
subsoil extends to a depth of about 60 inches. lt is
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friable clay loam. The upper part is brown, and the
lower part is dark yellowish brown. in some places the
subsoil has a higher clay content and is somewhat
poorly drained.

Typically, the surface layer of the Zook soil is black,
friable silty clay loam about 10 inches thick. The
subsurface layer is about 26 inches thick, and is black.
It is friable silty clay loam in the upper part and firm siity
clay in the lower part. The subsoil is very dark gray and
dark gray, very firm and firm silty clay about 22 inches
thick. The substratum to a depth of about 60 inches is
dark gray, firm silty clay. In some places the subsoil has
more clay.

Typically, the surface layer of the Colo soil is black,
friable silty clay loam about 9 inches thick. The
subsurface layer is black, friable silty clay loam about
26 inches thick. The subsoil is mottled, friable silty clay
loam about 22 inches thick. The upper part is very dark
gray, and the lower part is gray. The substratum to a
depth of about 60 inches is gray, mottied, friable siity
¢lay loam.

Included with these soils in mapping are small areas
of Humeston and Nodaway soils. The poorly drained
Humeston soils are in slightly higher concave positions
than the Colo and Zook soils. These soils are more
difficuit to drain than the Colo and Zook soils. The
moderately well drained, stratified Nodaway soils are
nearer the stream channels and lower in clay content
than the Colo, Clmitz, and Zook soils. Included soils
make up about 10 percent of the map unit.

Permeability is moderate in the Oimitz and Colo soils
and slow in the Zook soil. The surface runoff is medium
on the Olmitz soil and slow on the Colo and Zook soils.
Available water capacity is high in all three soils. The
Colo soit has a seasonal high water table at a depth of
1 10 3 feet. The Zook soil has a seasonal high water
table between the surface and a depth of 3 feet, and
has high shrink-sweli potential. The content of organic
matter is about 3 or 4 percent in the surface layer of the
Olmitz soil, and is about 5 to 7 percent in the surface
layer of the Colo and Zook soils. The supply of
available phosphorus is very low and that of available
potassium is low in the subsurface layer and subsoil of
the Olmitz soil. The supply of available phosphorus is
medium in the subsurface layer and subsoil of Colo and
Zook soils, and that of available potassium is low in the
subsurface layer and subsail of the Zook soil and very
fow in the subsurface layer and subsoil of the Colo soil.
The soils in this map unit have fair tilth, and tend to
puddle if worked when wet.

Most areas are managed along with the adjacent
soils as pasture, hayland, or row crops. A few areas are
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woodland, and provide good wildlife habitat. These soils
are moderately well suited to corn, soybeans, and small
grains, and are well suited to grasses and legumes for
hay and pasture. In many areas, row crops can be
grown if the soils are drained and protected from
floodwater. A subsurface drainage system is needed.
Tile drains work satistactorily if adequate outlets are
available. In many areas diversions are needed to
protect the soils from runoff from adjacent upslope
areas. Ridge planting, a planting method in which the
soil is ridged and row crops are planted on the ridges,
heips to overcome the wetness and the low soil
temperature. Many areas are dissected by gullies and
waterways that cannot be crossed by farm machinery.

These soils are suited to grasses and legumes for
hay and pasture. Overgrazing or grazing when these
soils are too wet, however, causes surface compaction
which restricts root development, reduces production,
and increases runoff. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and these
soils in good condition. In addition, suitable forage
selection, fertility maintenance, weed control, and timely
applications of lime help to improve the productivity of
pasture and hayland.

The land capability classification is ilw.

23C—Arispe siity clay loam, 5 to 9 percent slopes.
This moderately sloping, somewhat poorly drained soil
is on short, convex side slopes, in coves at the heads
of drainageways, and on low, narrow ridges on loess-
covered uplands. Areas are long and narrow or
irregularly shaped, and commonly range from 5 to 30 or
more acres in size.

Typically, the surface layer is black, friable silty clay
loam about 9 inches thick. The subsurface layer is very
dark gray, firm silty clay loam about 4 inches thick. The
subsoil is about 40 inches thick, and mottled. The upper
part is dark grayish brown, firm silty clay loam. The next
part is dark grayish brown and grayish brown, firm silty
clay. The lower part is grayish brown and light brownish
gray, firm and friable silty clay loam. The substratum to
a depth of about 60 inches is light olive gray, mottled,
friable silty clay loam. In some places the surface layer
is mixed with streaks and pockets of dark grayish brown
subsoil material.

Included with this soil in mapping are small areas of
Clarinda and Lamoni soils. These soils formed in a thin
mantle of loess or pedisediments and in the underlying
paleosol that weathered from glacial till. They are on
the lower part of side slopes. They are more difficuit to
prepare as seedbeds, and are seepy and wet in spring.



Clarke County, lowa

They make up 5 to 10 percent of the map unit.

Permeability of this Arispe soil is moderately slow.
Surface runoff is medium. Available water capacity is
high. This soil has a seascnal high water table at a
depth of 2 to 4 feet. The shrink-swell potential is high.
The content of organic matter is about 3 to 4 percent in
the surface layer. The subsoil generally has a very low
supply of available phosphorus and a low supply of
available potassium. This soil has good tilth, but tends
to puddle if worked when wet.

Many areas are pasture or hayland. Some areas are
cultivated. This soil is moderately well suited to corn,
soybeans, and small grains, and is well suited to
grasses and legumes for hay and pasture. if this soil is
used continuously for cultivated crops, water erosion is
a severe hazard. In intensively row-cropped areas
erosion can be adequately controlled through a
combination of soil conservation practices. These
practices can be a system of conservation tillage that
leaves crop residue on the surface, winter cover crops,
contour stripcropping, contour farming, grassed
headlands, grassed waterways, terraces, and a crop
rotation that includes grasses and legumes. A
combination of tile drainage and terraces allows timelier
field operations during wet springs and helps to control
erosion. If terraces are buiit, topsoil should be
stockpiled and spread over the excavated and buili-up
areas to facilitate the restoration of productivity. Regular
addition of organic material to the soil improves soil
fertility, maintains good tilth, and increases the rate of
water infittration.

This soil is best suited to grasses and legumes for
hay and pasture. A cover of hay or pasture plants is
also effective in controlling soil erosion. Overgrazing or
grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
reduces production, and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition. In
addition, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime help to
improve the productivity of pasture and hayland. When
pasture and hayland are renovated, all culiural and
seedbed preparation as well as interseeding practices,
if done on the contour, help to control erosion.
Interseeding grasses and legumes into the existing sod
minimizes the erosion hazard and results in a minimum
loss of grazing or hay production during the seeding
year.

The land capability classification is llle.
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23C2—Arispe silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
somewhat poorly drained soil is on short, convex side
slopes, in the coves of drainageways, and on low,
narrow interfluves on loess-covered uplands. Areas are
fong and narrow or irregularly shaped, and commonly
range from 5 to 100 acres in size.

Typically, the surface tayer is black, friable silty clay
loam about 8 inches thick. It is mixed with streaks and
pockets of dark grayish brown subsoil material. The
subsoil is about 37 inches thick. It is mottled. The upper
part is dark grayish brown and grayish brown, firm silty
clay. The next part is grayish brown, firm silty clay
loam. The lower part is light brownish gray, friable siity
clay loam. The substratum to a depth of about 60
inches is light brownish gray, mottled, friabie silty clay
toam. In some places the surface layer and subsurface
layer are black and very dark gray, friable silty clay
loam 10 inches thick or more. In small, severely eroded
areas the surface layer is mostly dark grayish brown,
firm silty clay loam.

Included with this soil in mapping are small areas of
Clarinda and Lamoni soils. These soils formed in a thin
mantle of loess or pedisediments and in the underlying
palecsol that weathered from glacial till. These areas
are on the lower part of side slopes in the landscape.
These areas are more difficult to prepare as seedbeds,
and are seepy and wet in spring. They make up 5 to 10
percent of the map unit.

Permeability of this Arispe soil is moderately slow.
Surface runoff is medium. Available water capacity is
high. This soil has a seasonal high water table at a
depth of 2 to 4 feet. The shrink-swell potential is high.
The content of organic matter is about 2 to 3 percent in
the surface layer. The subsoil generally has a very low
supply of available phosphorus and a low supply of
available potassium. This soil has fair tilth, and tends to
puddie if worked when wet.

Most areas are cuitivated. This soil is moderately well
suited to corn, soybeans, and small grains, and is well
suited to grasses and legumes for hay and pasture. If
cultivated crops are grown, further water erosion is a
severe hazard. Water erosion can be adequately
controlied in intensively row-cropped areas through a
combination of soil conservation practices. These
practices can be a system of conservation tillage that
leaves crop residue on the surface, winter cover crops,
contour stripcropping, contour farming, grassed
headlands, grassed waterways (fig. 7), terraces, and a
cropping rotation that includes grasses and legumes. A
combination of tile drainage and terraces allows timelier
field operations during wet springs and helps to control
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Figure 7.—A newly established grassed waterway on Arispe silty clay loam, 5 to 9 percent slopes, moderately eroded. Grassed waterways
are generally the best means for carrying concentrated runoff from the field.

erosion. If terraces are built, topsoil should be
stockpiled and spread over the excavated and built-up
areas to facilitate restoration of productivity. Regular
addition of organic material to the soil improves soil
fertility and tilth, and increases the rate of water
infiltration. This soil generally needs more nitrogen than
the uneroded Arispe soils, and requires greater
production inputs to maintain higher yields and to
maintain or improve tilth.

This soil is suited to grasses and legumes for hay
and pasture (fig. 8). A cover of hay or pasture plants is
also effective in controlling soil erosion. Overgrazing or
grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
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reduces production, and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition. In
addition, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime help to
improve the productivity of pasture and hayland. When
pasture and hayland are renovated, all cultural and
seedbed preparation as well as interseeding practices,
if done on the contour, help to control erosion.
Interseeding grasses and legumes into the existing sod
minimizes the erosion hazard and results in a minimum
loss of grazing or hay production during the seeding
year.
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The land capability classification is llie.

24D—Shelby loam, 9 to 14 percent slopes. This
strongly sloping, moderately well drained soil is on
convex side slopes on uplands. Slopes typically are
short. Most areas are irregular in shape, but some are
long and narrow. Areas range from 5 to 20 acres in
size.

Typically, the surface layer is very dark brown, friable
loam about 9 inches thick. The subsurface layer is dark
brown, friable clay loam about 6 inches thick. The
subsoil to a depth of about 60 inches is firm clay icam.
The upper part is brown and dark yellowish brown. The
next part is yellowish brown and mottled. The lower part
is strong brown and light brownish gray and mottled.
There are pebbles and stones in the subsoil and
substratum. In some places the surface layer is mixed
with streaks and pockets of brown clay loam subsoil
material,

Included with this soil in mapping are small areas of
Adair and Lamoni soils. Adalr and Lamoni soils have
more ciay in the subsoil than the Shelby soil. These
soils are on the upper part of side slopes. They make
up about 10 percent of the map unit.

Permeability of this Shelby soil is moderately slow.
Surface runoif is rapid. Available water capacity is high.
The content of organic matter is about 3 to 4 percent in
the surface fayer. The subsoil generally has a very low
supply of available phosphorus and potassium. This soil
has good tilth, but tends to puddle if worked when wet
and becomes hard and cloddy when dry.

Many areas are used for hay and pasture. Some
areas are cultivated. In most areas this soil is managed
along with adjacent soils. It is moderately well suited to
corn, soybeans, and small grains, and is weill suited to
grasses and legumes for hay and pasture. lf cultivated
crops are grown, water erosion is a severe hazard.
Water ergsion can be adequately controlled in row-
cropped areas through a combination of soil
conservation practices. These practices can be a
system of conservation tillage that leaves crop residue
on the surface, winter cover crops, contour
stripcropping, contour farming, grassed waterways,
terraces, and a cropping rotation that includes grasses
and legumes. Conservation practices upsliope that
increase infiltration will also help to control erosion on
this soil. Regular additions of organic material to the soil
improve soil fertility, maintain good tilth, and increase
the rate of water infiltration.

This soil is best suited to grasses and legumes for
hay and pasture. A cover of hay or pasture piants is
also effective in conirolling soil erosion. Overgrazing or
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grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
reduces production, and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition. In
addition, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime heip to
improve the productivity of pasture and hayland. When
pasture and hayland are renovated, all cultural and
seedbed preparation as well as interseeding practices,
if done on the contour, help to control erosion.
Interseeding grasses and legumes into the existing sod
minimizes the erosion hazard and results in a minimum
toss of grazing or hay production during the seeding
year. In some places terraces and diversicns may be
needed to protect critically seeded areas.

The land capability classification is Nle.

24D2—Shelby clay loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, moderately
well drained soil is on convex side slopes on uplands.
Slopes typically are short. Most areas are irregular in
shape, but some are long and narrow. Areas range
from 5 to 30 acres in size.

Typically, the surface layer is very dark brown, friable
clay loam about 8 inches thick. It is mixed with streaks
and pockets of dark yellowish brown subsoil material.
The subsoil is about 38 inches thick, and is firm clay
loam. The upper part is dark yellowish brown; the next
part is yellowish brown and mottled; and the lower part
is yellowish brown and light brownish gray and mottied.
The substratum to a depth of about 60 inches is light
brownish gray, moitled, firm clay loam. Pebbles and
stones are in the subsoil and substratum. In some
places the surface layer and subsurface layer are 10
inches thick or more.

Included with this soil in mapping are small areas of
Adair and Lamoni soils. Adair and Lamoni soils have
more clay in the subsoil than the Shelby soil. They are
on the upper part of side slopes. In some areas, the
surface layer is mosily dark yellowish brown clay loam.
These areas, which are scattered throughout the map
unit, have poor tilth and are difficult to manage. They
reguire greater production inputs to maintain high
yields. Included areas make up about 10 percent of the
map unit.

Permeability of this Shelby soil is moderately slow.
Surface runoff is rapid. Available water capacity is high.
The comtent of organic matter is about 2 to 3 percent in
the surface layer. The subsoil generally has a very low
supply of available phosphorus and available
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Figure 8.—An area of Arispe silty clay loam, 5 to 9 percent slopes, moderately eroded, used for pasture and hay.

potassium. This soil has good tilth, but tends to puddle
if worked when wet.

Most areas are cultivated, and some areas are used
for pasture. In most areas this soil is managed along
with adjacent soils. It is moderately well suited to corn,
soybeans, and small grains, and is well suited to
grasses and legumes for hay and pasture. If cultivated
crops are grown, further water erosion is a severe
hazard. Water erosion can be adequately controlled in
row-cropped areas through a combination of soil
conservation practices. These practices can be a

system of conservation tillage that leaves crop residue
on the surface, winter cover crops, contour
stripcropping, contour farming, grassed waterways,
terraces, and a cropping rotation that includes grasses
and legumes. In some places medium- and large-size
stones from the subsoil may also interfere with some
tillage operations. Conservation practices upslope which
increase infiltration will also help to control water
erosion on this soil. Regular additions of organic
material to the soil improve soil fertility, maintain good
tilth, and increase the rate of water infiltration. This soil



Clarke County, lowa

generally needs more nitrogen than the uneroded
Shelby soils, and requires greater production inputs to
maintain high yields and to maintain or improve tilth.

This soil is best suited to grasses and legumes for
hay and pasture. A cover of hay or pasture piants is
also effective in controlling water erosion. Overgrazing
or grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
reduces production, and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition. In
addition, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime will help to
improve the productivity of pasture and hayland. When
pasture and hayland are renovated, all cultural and
seedbed preparation as well as interseeding practices,
if done on the contour, help to control erosion.
Interseeding grasses and legumes into the existing sod
minimizes the erosion hazard and results in a8 minimum
loss of grazing or hay production during the seeding
year. In some places terraces and diversions may be
needed to protect critically seeded areas.

The land capability classification is lile.

24E—Shelby loam, 14 to 18 percent slopes. This
moderately steep, moderately well drained soil is on
convex valley side slopes on uplands. Areas are long
and narrow or irregularly shaped, and commonly range
from 5 to 40 acres in size.

Typically, the surface layer is very dark brown, friable
loam about 9 inches thick. The subsurface layer is dark
brown, friable clay loam about 4 inches thick. The
subsoil to a depth of about 60 inches is mottled, firm
clay loam. The upper part is dark yellowish brown. The
next part is dark yellowish brown and yellowish brown.
The lower part is yellowish brown and light brownish
gray. Pebbles and stones are throughout the profile. In
smail, moderately eroded areas, the surface layer is
mixed with streaks and pockets of dark yeliowish brown
clay foam subseil material. In some places, the slopes
are steeper.

Included with this soil in mapping are small areas of
Adair and Lamoni soils. Adair and Lamoni seils have
more clay in the subsoil than the Shelby soil. They are
on the upper part of side slopes, and make up about 10
percent of the map unit.

Permeability of this Shelby soil is moderately siow.
Surface runoff is rapid. Available water capacity is high.
The content of organic matter is about 3 to 4 percent in
the surface layer. The subsoil generally has a very low
supply of avaitable phosphorus and potassium. This soil
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has good tilth, but tends to puddle if worked when wet.

Most areas are used for hay and pasture, but a few
areas are cultivated. This soil is poorly suited to corn,
soybeans, and small grains, and is moderately well
suited to grasses and legumes for hay and pasture. If
cultivated crops are grown, water erosion is a severe
hazard. Water erosion can be adequately controiled for
occasional row crops through a combination of
conservation practices. These practices can be a
system of conservation tillage that leaves crop residue
on the surface, winter cover crops, contour
stripcropping, contour farming, grassed waterways, and
a cropping rotation that includes grasses and legumes.
Conservation practices upslope that increase infiltration
and reduce runoff will also help to control erosion.
Regular additions of organic material to the soil improve
soil fertility, maintain good tilth, and increase the rate of
water infiltration.

This soil is best suited to grasses and legumes for
hay and pasture. A cover of pasture plants or hay is
also effective in controlling water erosion. Overgrazing
or grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
reduces production, and increases runoff. Proper
stocking rates, pasture rotation, and timely deferment of
grazing help to keep the pasture and the soil in good
condition. In addition, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime help to improve the productivity of pasture and
hayland. When pasture and hayland are renovated, all
cultural and seedbed preparation as well as
interseeding practices, if done on the contour, help to
control erosion. Interseeding grasses and legumes into
the existing sod minimizes the erasion hazard and
results in a minimum loss of grazing or hay production
during the seeding year. In some places tetraces and
diversions may be needed to protect critically seeded
areas.

The land capability classification is IVe.

24E2—Shelby clay loam, 14 to 18 percent slopes,
moderately eroded. This moderately steep, moderately
well drained soil is on convex, valley side slopes on
uplands. Areas are long and narrow or irregularly
shaped, and commonly range from 5 to 50 acres in
size.

Typically, the surface layer is very dark brown, friable
clay loam about 8 inches thick. It is mixed with sireaks
and pockets of dark yellowish brown subsoil material.
The subsoil to a depth of about 60 inches is mottled,
firm glay loam. The upper part is dark yellowish brown.
The next part is dark yellowish brown and yellowish
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brown. The lower part is yellowish brown. Pebbles and
stones are throughout the profile, and a few of these
are scattered on the surface. In some places the
surface layer and subsurface layer are 10 inches thick
or more. in other places the slopes are steeper.

Included with this soil in mapping are small areas of
Adair and Lamoni soils. Adair and Lamoni soils have
more clay in the subsoil than the Shelby soil. They are
on the upper part of side slopes. In some areas the
surface layer is mostly dark yellowish brown clay icam.
These areas have poor tilth, and are difficult to manage.
They require greater production inputs to maintain high
yields. Included areas make up 10 to 15 percent of the
map unit.

Permeability of this Shelby soil is moderately slow.
Surface runoff is rapid. Available water capacity is high.
The content of organic matter is about 2 to 3 percent in
the surface layer. The subsoil generally has a very low
supply of available phospherus and potassium. This soil
has fair tilth, and tends to puddle if worked when wet.

Most areas are used for row crops, pasture, or hay.
This soil is poorly suited to corn, soybeans, and small
grains, and is moderately well suited to grasses and
legumes for hay and pasture. If cuitivated crops are
grown, further water erosion is a severe hazard, Water
erosion can be adequately controlled for occasional row
crops through a combination of soil conservation
practices. These practices can be a system of
conservation tillage that leaves crop residue on the
surface, winter cover crops, contour farming, contour
stripcropping, grassed waterways, and a cropping
rotation that includes grasses and legumes.
Conservation practices upslope that increase infiltration
and reduce runoff will also help to control erosion on
this soil. Regular additions of organic material to the soil
improve fertility and tilth, and increase the rate of water
infiltration. This soil generally needs more nitrogen than
the uneroded Shelby soifs, and requires greater
production inputs to maintain high yields and to
maintain or improve tilth.

This soil is best suited to grasses and legumes for
hay and pasture. A cover of hay or pasture plants is
also effective in controlling water erosion. Qvergrazing
or grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
reduces production, and increases runoff. Proper
stocking rates, pasture rotation, and timely deferment of
grazing help to keep the pasture and the soil in good
condition. In addition, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime help to improve the productivity of pasture and
hayland. When pasture and hayland are renovated, all
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cultural and seedbed preparation as well as
interseeding practices, if done on the contour, help to
control erosion. Interseeding grasses and legumes into
the existing sod minimizes the erosion hazard and
results in a minimum loss of grazing or hay production
during the seeding year. In some places terraces and
diversions may be needed to protect critically seeded
areas.

The land capability classification is IVe.

24E3—Shelby clay loam, 14 to 18 percent slopes,
severely eroded. This moderately steep, moderately
well drained soil is on convex nose slopes and valley
side siopes on uplands. Areas are long and narrow or
irreguiarly shaped, and commonly range from 5 to 25
acres in size.

Typically, the surface layer is dark yeliowish brown,
friable clay loam about 8 inches thick. It is mixed with
20 to 25 percent streaks and pockets of very dark
brown loam from the original surface layer. The subsoil
is mottled, firm clay loam about 41 inches thick. The
upper part is dark yellowish brown; the next part is
yeilowish brown; and the lower part is yellowish brown,
and is calcareous. The substratum to a depth of about
60 inches is yellowish brown, mottled, firm, calcareous
clay loam. Stones and pebbies are on the surface, in
the subsoil, and in the substratum. In some places the
surface layer is mostly very dark brown clay loam about
8 inches thick.

Included with this soil in mapping are small areas of
Adair and Lamoeni soils on the upper part of side slopes.
These soils have more clay in the subsoil, and typically
are not as well drained as the Shelby soil. They make
up about 10 percent of the map unit.

Permeability of this Shelby soil is moderately slow.
Surface runoff is rapid. Available water capacity is high.
The content of organic matter is about 1 to 2 percent in
the surface layer. The subsoil generally has a very low
supply of available phosphorus and potassium. This soil
has poor tiith, and tends to puddle if worked when wet.

Most areas are cultivated, but some are used for
pasture. This soil generally is poorly suited to corn and
soybeans hecause further water erosion is a severe
hazard. 1t is best suited to small grains and to grasses
and legumes for hay and pasture.

This soil is moderately well suited to grasses and
legumes for hay and pasture. A cover of pasture plants
or hay is also effective in controlling water erosion.
Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, which restricts
root development, reduces production, and increases
runoff. Proper stocking rates, pasture rotation, and
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timely deferment of grazing help to keep the pasture
and the soil in good condition. In addition, suitable
forage selection, fertility maintenance, weed control,
and timely applications of lime help to improve the
productivity of pasture and hayland. When pasture and
hayiand are renovated, all cultural and seedbed
preparation as well as interseeding practices, if done on
the contour, help to control erosion. interseeding
grasses and legumes into the existing sod minimizes
the erosion hazard and results in a minimum loss of
grazing or hay production during the seeding year. In
some places terraces and diversions may be needed to
protect critically seeded areas.

The land capability classification is IVe.

24F—Shelby lo0am, 18 to 25 percent slopes. This
steep, moderately well drained soil is on convex, valley
side slopes on uplands. Areas are long and narrow or
irregularly shaped, and commonly range from 3 to 20
acres in size.

Typically, the surface layer is very dark brown, friable
loam about 10 inches thick. The subsurface layer is
very dark grayish brown and dark brown, friable clay
loam about 4 inches thick. The subsoil is mottled, firm
clay loam about 42 inches thick. The upper part is dark
yellowish brown. The next part is dark yellowish brown
and yellowish brown. The lower part is yellowish brown,
and is calcareous. The substratum to a depth of about
60 inches is mottled yeliowish brown and grayish
brown, firm, calcareous clay loam. Stones and pebbles
are in the subsoil and substraium. In some places the
surface layer is mixed with streaks and pockets of dark
yellowish brown clay loam subsoii material.

Included with this soil in mapping are small areas of
Adair and Lamoni soils. These soils contain more clay
in the subsoil than the Shelby seil. These soils are on
the upper part of side sltopes. They make up 5 to 10
percent of the map unit.

Permeability of this Shelby soil is moderately slow.
Surface runoff is very rapid. Available water capacity is
high. The content of organic matter is about 3 fo 4
percent in the surface layer. The subsoil generally has
a very low supply of available phosphorus and
potassium. This soil has good tilth, but tends to puddle
if worked when wet.

Most areas are used for pasture and hayland. This
scil generally is unsuiied to corn, soybeans, and smail
grains, mainly because of the slope and the severe
hazard of water erosion. it is best suited to grasses and
iequmes for hay and pasture.

This soil is moderately well suited to grasses and
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legumes for hay and pasture. A cover of pasture plants
or hay is also effective in controlling water erosion.
QOvergrazing or grazing when the soil is too wet,
however, causes surface compaction, which restricts
root development, reduces production, and increases
runoff. Proper stocking rates, pasture rotation, and
timely deferment of grazing help to keep the pasture
and the soil in good condition. In addition, suitable
forage selection, fertility maintenance, weed control,
and timely applications of lime help to improve the
productivity of pasture and hayland. When pasture and
hayland are renovated, all cuitural and seedbed
preparation as well as interseeding practices, if done on
the cortour, help to control erosion. interseeding
grasses and legumes into the existing sod minimizes
the erosion hazard and results in a minimum loss of
grazing or hay production during the seeding year. In
some places terraces and diversions may be needed 1o
protect critically seeded areas.

The tand capability classification is Vie.

24F2—Shelby clay loam, 18 to 25 percent slopes,
moderately eroded. This steep, moderately well
drained soil is on convex, valley side slopes on
uplands. Areas are long and narrow or irregularly
shaped, and commonly range from 5 to 40 acres in
size.

Typically, the surface layer is very dark brown, friable
clay loam about 8 inches thick. It is mixed with streaks
and pockets of brown subscil material. The subsoil is
mottled, firm clay locam about 36 inches thick. The upper
part is brown and dark yellowish brown. The next part is
dark yeliowish brown and yellowish brown. The lower
part is yellowish brown and light brownish gray. The
substratum to a depth of 60 inches is yellowish brown
and light brownish gray, mottled, firm, calcareous clay
loam. Stones and pebbles are in the subsoil and
substratum. In some places the surface layer and
subsurface layer are very dark brown loam 10 inches
thick or more. In some small, severely eroded areas the
surface fayer is mostly dark yellowish brown clay loam.
In these places stones and pebbles are on the surface.

Included with this soil in mapping are small areas of
Adair and Lamoni soils on the less sloping shoulder
slopes. These soils contain more clay in the subsoil
than the Shelby soil. They make up about 10 percent of
the map unit.

Permeability of this Shelby soil is moderately slow.
Surface runoff is very rapid. Available water capacity is
high. The content of organic matter is about 2 10 3
percent in the surface layer. The subsoil generally has
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a very low supply of available phosphorus and
potassium. This soil has fair tilth, and tends to puddle if
worked when wet.

Most areas are used for pasture and hayland, but
some are cuitivated. This soil generally is unsuited to
corn, soybeans, and small grains, mainly because of
the slope and the severe hazard of further water
erosion. It is best suited {o grasses and legumes for hay
and pasture.

This scil is moderately well suited to grasses and
iegumes for hay and pasture. A cover of pasture plants
or hay is also effective in controlling water erosion.
Overgrazing or grazing when the soil is too wet,
however, causes surface compaction, which restricts
root development, reduces production, and increases
runoff. Proper stocking rates, pasture rotation, and
timely deferment of grazing help to keep the pasture
and the soil in good condition. In addition, suitable
forage selection, fertility maintenance, weed control,
and timely application of lime help to improve the
productivity of pasture and hayland. When pasture and
hayland are renovated, all cultural and seedbed
preparation as well as inierseeding practices, if done on
the contour, help to control ergsion. Interseeding the
grasses and legumes into the existing sod minimizes
the erosion hazard and results in a minimum loss of
grazing or hay production during the seeding year. in
some places terraces and diversions may be needed to
protect critically seeded areas.

The land capability classification is Vle.

51—Vesser slit loam, 0 to 2 percent slopes. This
nearly level, poorly drained soil is on the higher areas
of bottom land and on fooct slopes and alluvial fans. I} is
subject to flooding. Areas are irregular in shape, and
range from 5 to 40 or more acres in size.

Typically, the surface layer is very dark gray, friable
silt loam about 9 inches thick. The subsurface layer is
very dark gray, dark gray, and gray, mettled, friable silt
loam about 23 inches thick. The subsoil extends to a
depth of about 60 inches or more. It is mottled silty clay
loam. The upper part is dark gray and friable, the next
part is dark gray and firm, and the lower part is very
dark grayish brown and dark grayish brown and firm. In
some places the dark gray and gray subsurface layer is
thinner. In some places the surface layer is silty clay
loam.

Included with this soil in mapping are small areas of
the Zook scils. These soils contain more clay and are
more difficult to drain than this Vesser soil. The Zook
soils are slightly lower in the landscape than the Vesser
soil. They make up 5 to 10 percent of the map unit.
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Permeability of this Vesser soil is moderate. Surface
runoff is slow. The soil has a seasonal high water table
at a depth of 1 to 3 feet. Available water capacity is
high. The content of organic matter is about 3 to 4
percent in the surface layer. The subsoil generally has
a low supply of available phosphorus and a very low
supply of available potassium. This soil has fair tilth, but
tends to puddle if worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grains. It is well
suited to grasses and legumes for hay and pasture.
Row crops can be grown in many years if the soil is
adequately drained and protected from flcodwater. Tile
drains function satisfactorily if proper outlets are
available. In many areas diversions are needed to
protect the soil from the runoff from the adjacent higher
areas. A ridge-till planting system, in which the soil is
ridged and row crops are planted on the ridges, helps to
overcome the wetness and the low soil temperature in
spring.

This soil is best suited to grasses and legumes for
hay and pasture. Overgrazing or grazing when the soil
is too wet, however, causes surface compaction, which
restricts root development, reduces production, and
increases runoff. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition. In addition, suitable forage selection,
fertility maintenance, weed control, and timely
applications of lime help to improve the productivity of
pasture and hayland.

The iand capability classification is liw.

51B—Vesser silt loam, 2 to 5 percent slopes. This
gently sloping, poorly drained soil is on the higher areas
of bottom land and on foot slopes and alluvial fans. It is
subject to flooding. Areas are irregular in shape, and
range from 5 to 20 or more acres in size.

Typically, the surface layer is very dark gray, friable
silt loam about 9 inches thick. The subsurface layer is
very dark gray, dark gray, and gray, friable silt loam
about 23 inches thick. It is mottled in the lower part.
The subsoil extends to a depth of about 60 inches or
more. It is mottled silty clay loam. The upper part is
dark gray and friable. The next part is dark gray and
firm. The lower part is very dark grayish brown and dark
grayish brown and firm. In some places the dark gray
and gray subsurface layer is thinner. In some places the
surface layer is silty clay loam.

included with this soil in mapping are small areas of
soils that have a thinner surface layer and more clay in
the subsoil than the Vesser soil. These soils are more
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difficuit to drain than the Vesser soil, and are in similar
landscape positions. Included areas make up 5 10 10
percent of the map unit.

Permeability of this Vesser soil is moderate. Surface
runcff is medium. The soil has a seasonal high water
table at a depth of 1 to 3 feet. Available water capacity
is high. The content of organic maiter is about 2.5 to
3.5 percent in the surface layer. The subsoil generally
has a low supply of available phosphorus and a very
low supply of available potassium. This soil has fair tilth,
but tends to puddie if worked when wet.

Most areas are cultivated. Some areas are in
pasture. This soil is moderately well suited to corn,
soybeans, and small grains, and is well suited to
grasses and legumes for hay and pasture. In many
years row crops can be grown if the soil is adequately
drained and protected from fioodwater. Tile drains
function satisfactorily if proper outlets are available. In
many areas diversions are needed to protect the soil
from the runoff from the adjacent higher areas. A ridge-
till planting system, in which the soil is ridged and row
crops are planted on the ridges, helps to overcome the
wetness and low soil temperature in spring.

This soil is best suited to grasses and legumes for
hay and pasture. Overgrazing or grazing when the soil
is too wet, however, causes surface compaction, which
restricts root development, reduces production, and
increases runoii. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition. In addition, suitable forage selection,
fertility maintenance, weed control, and timely
applications of lime help to improve the productivity of
pasture and hayland.

The land capability classification is llw.

54—Zook silty clay loam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is on bottom land.
it is subject to flooding. Areas are irregular in shape,
and commonly range from 7 to 50 acres in size.

Typically, the surface layer is black, friable silty clay
loam about 10 inches thick. The subsurface layer is
black and about 26 inches thick. i is friabie and firm
silty clay loam in the upper part and firm silty clay in the
lower part. The subsoil is very dark gray and dark gray,
very firm and firm silty clay about 22 inches thick. The
substratum to a depth of about 60 inches is dark gray,
firm silty clay. In some places the subsoil has more
clay.

Permeability of this Zook soil is slow. Surface runoff
is slow. The soil has a seasonal high water table at the
surface or to a depth of 3 feet. Avaifable water capacity
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is high. The shrink-sweil potential also is high. The
content of organic matter is about 5 to 7 percent in the
surface iayer. The subsoil generally has a medium
supply of available phosphorus and a low supply of
available potassium. This soil has fair tilth, but tends to
puddle if worked when wet.

Most areas are cultivated. This scil is moderately well
suited to corn, soybeans, and small grains and to
grasses and legumes for hay and pasture. In many
years row crops ¢an be grown if the soil is adequately
drained and protected from floodwater. A drainage
system is needed to reduce the excess water and to
provide good aeration and a deep root zone for plants.
Tile drains generally work satisfactorily only if they are
closely spaced and if an adequate outlet is available. In
some areas surface drains are needed to remove
excess water. In many areas diversions are needed to
protect the soil from the runoff from the adjacent higher
areas. A ridge-till planting system, in which the soil is
ridged and row crops are planted on the ridges, helps to
overcome the wetness and the low soil temperature in
spring.

This soit is suited to grasses and legumes for hay
and pasture. However, management may be difficult
because this soil is poorly drained and is subject to
flooding. Forage species that tolerate wetness will help
to maintain productivity. Drainage is needed for alfaifa
crops. Diversions or terraces on adjacent soils on
uplands and dikes ot levees along major stream
channels may be needed to protect this soil from
flooding. Overgrazing or grazing when the soil is too
wet causes surface compaction, which restricts root
development, reduces production, and increases
ponding. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in good
condition. In addition, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime help to improve the productivity of pasture and
hayland.

The land capability classification is ilw.

54+—Zook silt loam, overwash, 0 to 2 percent
slopes. This nearly level, poorly drained soil is on
bottom land along the major sirgams. 1t is subject to
flooding. Areas are irreguiar in shape, and commonly
range from 5 to 30 acres in size.

Typically, the surface layer is stratified, very dark
gray, dark gray, and dark grayish brown, friable silt
loam overwash sediment about 18 inches thick. Below
tHis, the original surface layer is black, friabie silty clay
loam about 7 inches thick. The subsurface layer is
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biack, firm silty clay. The subsoil extends to a depth of
about 60 inches. It is black, firm silty clay in the upper
part and very dark gray, firm silty clay in the lower part.

Permeability of this Zook soil is slow. Surface runoff
is slow or very slow. The soil has a seasonal high water
table at the surface or to a depth of 3 feet. Available
water capacity is high. The shrink-swell potential also is
high. The content of organic matter is about 2 to 4
percent in the surface tayer. The subsoil has a medium
supply of available phosphorus and a low supply of
available potassium. This soil has fair tilth, but tends to
puddie if worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grains and to
grasses and legumes for hay and pasture. In many
years row crops can be grown if the soil is adequately
drained and protected from floodwater. A drainage
system is needed to reduce the wetness and to provide
goed aeration and a deep rcot zone for plants. Tile
drains generaily work satisfactorily only if they are
closely spaced and if an adequate outlet is available. In
some areas surface drains are needed to remove
excess surface water. In many areas diversions are
needed to protect the soit from the runoff from the
adjacent higher areas. A ridge-till ptanting system, in
which the soil is ridged and row crops are planted on
the ridges, helps to overcome the wetness and the low
soil temperature in spring. :

This soil is suited to grasses and legumes for hay
and pasture. However, management may be difficult
because this soil is poorly drained and is subject to
flooding. Forage species that tolerate wetness will help
to maintain productivity. Drainage is needed for alfaifa
crops. Diversions or terraces on adjacent soils on
uplands and dikes or levees along major stream
channels may be needed to protect this soil from
flooding. Overgrazing or grazing when the seil is too
wet causes surface compaction, which restricts root
development, reduces production, and increases
ponding. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in good
condition. In addition, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime heip to improve the productivity of pasture and
hayland.

The land capability classification is liw.

56C—Cantril loam, § to 9 percent slopes. This
moderately sloping, somewhat poorly drained soil is an
concave foot siopes and alluvial fans. it is downslope
from moderately steep to very steep soifs that formed in
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glacial till. Areas are long and narrow, and they
commonly range from 4 to 15 acres in size.

Typically, the surface layer is very dark gray and very
dark grayish brown, iriable loam about 7 inches thick.
The subsurface layer is dark grayish brown, mottled,
friable loam about 3 inches thick. The subsoil extends
to a depth of about 60 inches or more, The upper part
is grayish brown and yellowish brown, moitled, friable
clay loam. The lower part is dark grayish brown,
mottled, firm clay loam. In some places the subsoil has
more clay.

~Permeability of this Cantril soil is moderate. Surface
runoff is medium. The soil has a seasonal high water
table at a depth of 2 to 4 feet. Available water capacity
is high. The content of organic matter is about 2 to 3
percent in the surface layer. The subsoil generally has
a very low supply of available phosphorus and
potassium. This soil has good tilth, but tends to puddle
if worked when wet.

Many areas are cultivated. Some are used as
pasture or woodland. This soil is moderately well suited
to corn, soybeans, and small grains, and is well suited
to grasses and legumes for hay and pasture. If
cultivated crops are grown continuously, water erosion
is a hazard. Water erosion can be adequately controlled
in intensively row-cropped areas through a combination
of soil conservation practices. These practices can be a
system of conservation tillage that leaves crop residue
on the surface, diversions, contour farming, grassed
waterways, and a cropping rotation that includes
grasses and legumes. Regular additions of organic
material to the soil improve soil fertility, maintain good
tilth, and increase the rate of water infiltration.

This soil is best suited to grasses and legumes for
hay and pasture. Overgrazing or grazing when the soil
is too wet, however, causes surface compaction, which
restricts root development, reduces production, and
increases runoff. Proper stocking rates, pasture rotation,
and timely deferment of grazing help to keep the
pasture and the soil in good condition. In addition,
suitable forage selection, fertility maintenance, weed
and brush control, and timely applications of lime help
to improve the productivity of the pasture and hayland.

This soil is well suited to trees, and some areas
remain in native hardwoods. New stands of trees
survive and grow well if properly selected and
managed.

The land capability classification is lle.

65D—Lindley !oam, 9 to 14 percent slopes. This
strongly sloping, moderately well drained soil is on
convex, valley side slopes on uplands. Areas are long
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and narrow, and commonly range from 5 to 15 acres in
Size.

Typically, the surface layer is very dark grayish
brown, friable loam about 3 inches thick. The
subsurface layer is brown, friable loam about 7 inches
thick. The subsoil is yellowish brown and about 35
inches thick. The upper part is firm clay loam; the next
part is very firm clay; and the lower part is motiled, firm
clay ioam. The substratum to a depth of about 60
inches is light brownish gray and yellowish brown, firm,
calcareous clay loam, and has an accumulation of lime.
Stones and pebbles are in the subsoil and substratum.
In some places the surface layer is 6 to 8 inches thick.
Scattered stones and boulders have come to the
surface through the processes of freezing, thawing, and
heaving.

Included with this soil in mapping are small areas of
the Keswick soils. These soils have more clay in the
subsoil than the Lindley soil. These soils are on the
upper part of the slope, and make up 5 to 10 percent of
the map unit.

Permeability of this Lindley soil is moderately slow,
Surface runoff is rapid. Available water capacity is high.
The content of organic matter is about 2 to 3 percent in
the surface layer. The subsoil generally has a low
supply of available phosphorus and a very low supply of
available potassium. This soil has fair titth, and tends to
puddle if worked when wet and to crust after hard rains.
Germination and development of seedlings are retarded
if crusting occurs prior to seedling emergence.

Most areas are used as woodland and pasture. This
soil is poorly suited to intensive row cropping. It is
moderately well suited to smali grains and to grasses
and legumes for hay and pasture. If row crops are
grown, water erosion is a severe hazard. Erosion can
be adequately controlled for occasional row crops
through a combination of soil conservation practices.
These practices can be a system of conservation tillage
that leaves crop residue on the surface, contour
farming, grassed waterways, and a cropping rotation
that includes grasses and legumes. Conservation
practices upslope that increase the rate of water
infiltration and reduce runoff help to control erosion.
Regular additions of organic material to the soil improve
fertility, help to prevent surface crusting, increase the
rate of water infiltration, and improve tilth.

This soil is best suited to grasses and legumes for
hay and pasture. A cover of pasture plants or hay is
also effective in controlling water erosion. Overgrazing
or grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
reduces production, and increases runoff. Proper

31

stocking rates, pasture rotation, and timely deferment of
grazing help to keep the pasture and the soil in good
condition. In addition, suitable forage selection, fertility
maintenance, weed and brush control, and timely
applications of lime help to improve the productivity of
pasture and hayland. When pasture and hayland are
renovated, all cultural and seedbed preparation as well
as interseeding practices, if done on the contour, help
to control erosion. Interseeding grasses and legumes
into the existing sod minimizes the erosion hazard and
results in a minimum loss of grazing or hay production
during the seeding year. In some places terraces and
diversions may be needed to protect critically seeded
areas.

This soil is well suited to trees, and many areas
remain in native hardwoods. New stands of trees are
easily planted and harvested if they are properly
selected and managed.

This soil is well suited to use as habitat for woodiand
wildlife. Excluding livestock from wooded areas,
constructing water impoundment reservoirs, planting
trees and shrubs, and establishing food plots adjacent
to the wooded areas help to maintain or improve the
habitat.

The land capability classification is [Ve.

65E—Lindley foam, 14 to 18 percent slopes. This
moderately steep, moderately well drained soil is on
convex nose slopes and valley side slopes on uplands.
Areas are long and narrow, and commonly range from 5
to 30 acres in size.

Typically, the surface layer is very dark grayish
brown, friable loam about 3 inches thick. The
subsurface layer is brown, friable loam about 5 inches
thick. The subsoil is yellowish brown and about 32
inches thick. The upper part is firm clay loam; the next
part is mottled, very firm clay; and the lower part is
mottied, firm clay loam. The substratum to a depth of
about 60 inches is yellowish brown, mottled, firm,
calcareous clay loam. It has soft accumulations and
nodules of lime. Stones and pebbles are in the subsoil
and substratum. In some places the surface layer is 6
to 8 inches thick. Scattered stones and boulders have
come to the surface through the processes of freezing,
thawing, and heaving.

tncluded with this soil. in mapping are small areas of
the Keswick soils on the upper part of side siopes.
These soils have more clay in the subsoil than the
Lindley soil. These soils make up 5 to 10 percent of the
map unit.

Permeability of this Lindley soil is moderately slow.
Surface runoff is rapid. Available water capacity is high.
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The content of organic matter is about 2 to 3 percent in
the surface layer. The subsoil generally has a low
supply of available phosphorus and a very low supply of
available potassium. This soil has fair tilth, and tends to
puddie if worked when wet and to crust after hard rains.
Germination and development of seedlings are retarded
if crusting occurs prior to seedling emergence.

Most areas are used as woodland and pasture. This
soil generaily is unsuited to corn, soybeans, and small
grains because of the slope and the severe hazard of
water erosion. It is best suited to grasses and legumes
for hay and pasture.

This soil is moderately well suited to grasses and
legumes for hay and pasture. A cover of pasture plants
or hay is effective in controlling water erosion.
Operating farm machinery is difficult because of the
slope, gullies, and waterways. Overgrazing or grazing
when the soil is too wet, however, causes surface
compaction, which restricts root development, reduces
production, and increases runoff. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and the soil in good condition. In addition,
suitable forage selection, fertility maintenance, weed
and brush control, and timely applications of lime help
to improve the productivity of pasture and hayland.
When pasture and hayland are renovated, all cultural
and seedbed preparation as well as interseeding
practices, if done on the contour, help to control
erosion. Interseeding grasses and legumes into the
existing sod minimizes the water erosion hazard and
results in a minimum loss of grazing or hay production
during the seading year.

This soil is moderately well suited to trees, and many
areas remain in native hardwoods. The hazard of water
erosion and equipment limitations are the main
management concerns. Laying out the trails or roads on
or nearly on the contour will help to control erosion.
Because of the slope, operating logging equipment is
somewhat hazardous. Special logging equipment and
caution in its use are needed. In planting or harvesting
trees, other limitations or hazards are slight.

This soil is suited to use as habitat for woodland
wildlife. Excluding livestock from wooded areas,
constructing water impoundment reservoirs, planting
trees and shrubs, and establishing food plots adjacent
to wooded areas help to maintain or improve the
habitat.

The land capability classification is Vle.

65F—Lindley lcam, 18 to 25 percent stopes. This
steep, moderately well drained soil is on convex, valley
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side slopes and nose slopes on uplands. This soil
commonly is dissected by gullies and narrow V-shaped
drains. Areas are long and narrow or irregularly shaped,
and commonly range from 10 to 100 acres in size.

Typically, the surface layer is very dark grayish
brown, friable loam about 3 inches thick. The
subsurface layer is dark grayish brown and brown,
friable loam about 6 inches thick. The subsoil is about
35 inches thick. The upper part is yeliowish brown,
friable and firm clay loam. The next part is yellowish
brown and strong brown, mottled, very firm clay. The
lower part is yellowish brown and light brownish gray,
mottled, firm, calcareous clay loam, and has nodules
and specks of lime. The substratum to a depth of about
60 inches is light brownish gray and yellowish brown,
mottled, firm, calcarecus clay loam. it has soft
accumulations and nodules of lime. Stones and pebbles
are in the subsoil and substratum. In some places the
surface layer is 6 to 8 inches thick. Scattered siones
and boulders have come to the surface through the
processes of freezing, thawing, and heaving. in some
places the siopes are steeper.

Included with this soil in mapping are small areas of
the Keswick soils on the upper part of side slopes.
These soils contain more ¢lay in the subsoeil than the
Lindiey soil. These soils make up 5 to 10 percent of the
map unit.

Permeabitity of this Lindley soil is moderately slow.
Surface runoff is very rapid. Available water capacity is
high. The content of organic matter is about 2 to 3
percent in the surface layer. The subsoil generally has
a low supply of available phosphorus and a very low
supply of available potassium. This soil has fair tilth, but
tends to puddie if worked when wet and to crust after
hard rains. Germination and development of seedlings
are retarded if crusting occurs prior to seedling
emergence.

Most areas are used as woodland or pasture. This
soil is unsuited to corn, soybeans, and small grains and
is poorly suited to hay production because of the slope
and the severe water erosion hazard. Many areas have
short, steep slopes, where the use of ordinary farm
machinery is both difficult and dangerous. It is best
suited to use as pasture, woodland, and wildlife habitat.

A cover of pasture plants is effective in controlling
water erosion. Overgrazing or grazing when the soil is
too wet, however, causes surface compaction, which
restricts root development and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods bhelp to
keep the pasture and the soil in good condition. In
addition, suitable forage selection, fertility maintenance,
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Figure 9.—Native hardwoods on Lindley loam, 18 to 25 percent slopes, provide firewood and wildlife habitat.

weed and brush control, and timely applications of lime grazing or hay production during the seeding year.

help to improve the productivity of pasture. Pasture Special equipment and caution in its use are needed.
management is difficult because of the slope. When This soil is moderately well suited to trees, and most
pasture is renovated, all cultural practices, if done on areas remain in native hardwoods (fig. 9). The water
the contour, help to control erosion. Interseeding erosion hazard and equipment limitations are the main
grasses and legumes into the existing sod minimizes management concerns. Laying out the trails or roads on

the erosion hazard and results in a minimum loss of or nearly on the contour will help to control erosion.
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Because of the slope, operating logging equipment is
both difficult and dangerous. Special logging equipment
and caution in its use are needed. Other limitations or
hazards that affect planting or harvesting trees are
slight.

This soil is suited to use as habitat for woodland
wildlife. Excluding livestock from wooded areas,
constructing water impoundment reservoirs, planting
trees and shrubs, and establishing food plots adjacent
to wooded areas help to maintain or improve the
habitat.

The land capability classification is Vile.

65F2—L.indley clay loam, 18 to 25 percent slopes,
moderately eroded. This steep, moderately well
drained soil is on convex valley side slopes and nose
slopes on uplands. This soil commonly is dissected by
gullies and narrow, V-shaped drains. Areas are long
and narrow or irregularly shaped, and commonly range
from 5 to 25 acres in size.

Typically, the surface layer is dark grayish brown,
friable clay loam about 6 inches thick. It is mixed with
streaks and pockets of yellowish brown subsoil material.
The subsoil is yellowish brown about 34 inches thick.
The upper part is firm clay loam, the next part is
mottled, very firm clay; and the lower part is motiled,
firm, calcareous clay loam. The substratum to a depth
of about 60 inches is yellowish brown and light
brownish gray, mottied, firm, calcareous clay loam. It
has soft accumulations and nodules of lime. Stones and
pebbles are on the surface and throughout the profile.
in some places the surface layer is yellowish brown clay
loam. Scattered boulders and stones have come to the
surface through the processes of freezing, thawing, and
heaving.

included with this soil in mapping are small areas of
the Keswick soils on the upper part of side slopes.
These soils contain more clay in the subsoil than the
Lindley soil. They make up 5 to 10 percent of the map
unit.

Permeability of this Lindley soil is moderately slow.
Surface runoff is very rapid. Available water capacity is
high. The content of organic matter is about 1.5 10 2.5
percent in the surface layer. The subsoil generally has
a low supply of available phosphorus and a very low
supply of available potassium. This soil has poor tilth,
and tends to puddle if worked when wet and to crust
after hard rains. Germination and development of
seediings are retarded if crusting occurs prior to
seedling emergence.

Most areas are used as pasture and woodland.
Some areas have been cultivated at some time in the
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past. This soil is unsuited to corn, soybeans, and small
grains, and is poorly suited to hay production because
of the slope and the severe hazard of further water
erosion. In many areas short, steep slopes make the
use of ordinary farm machinery both difficuit and
dangerous. This soil is best suited to use as pasture,
woodland, and wildlife habitat.

A cover of pasture plants is effective in controlling
water erosion. Overgrazing or grazing when the soil is
too wet, however, causes surface compaction, which
restricts root development and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition. In
addition, suitable forage selection, fertility maintenance,
weed and brush control, and timely applications of lime
help to improve the productivity of pasture. Pasture
management on this soil is difficult because of
steepness of slope. When pasture is renovated, all
cultural practices, if done on the contour, help to control
erosion. Interseeding grasses and legumes into the
existing sod minimizes the erosion hazard and results in
a minimum loss of grazing or hay production during the
seeding year. Special equipment and caution in its use
are needed.

This soil is moderately well suited to trees, and a few
areas remain in native hardwoods. The hazard of water
ergsion and equipment limitations are the main
management concerns. Laying out the trails or roads on
the contour or nearly on the cantour will help to control
erosion. Because of the slope, operating logging
equipment is both difficult and dangerous. Special
logging equipment and caution in its use are needed.
Seedlings do not survive well on this soil. Planting them
at close intervals and then thinning the surviving trees
help to achieve the desired stand density. Other
limitations or hazards that affect planting or harvesting
trees are slight. ,

This soil is suited to use as habitat for waodland
wildlife. Excluding livestock from wooded areas,
constructing water impoundment reservoirs, planting
trees and shrubs, and establishing food plots adjacent
to wooded areas help maintain or improve the habitat.

The land capability ciassification is Vile.

65G—Lindley loam, 25 to 40 percent slopes. This
very steep, moderately well drained soil is on convex
valley side slopes on uplands. This soil commonly is
dissected by gullies and narrow V-shaped drains. Areas
are long and narrow and generally are 5 to 25 acres in
size.

Typically, the surface layer is very dark gray and very
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dark grayish brown, friable loam about 3 inches thick.
The subsurface layer is brown and grayish brown,
mottied, friable loam about 8 inches thick. The subsaoil
is about 45 inches thick. The upper part is yellowish
brown, mottied, friable clay loam. The next part is
yellowish brown and strong brown, mottled, very firm
clay and clay loam. The lower pan is yellowish brown,
mottled, firm clay loam, and is calcareous in the lower
part. The substratum to a depth of about 60 inches is
light brownish gray, mottled, firm, calcarecus clay loam.
The calcareous part of the subsoil and substratum has
soft accumulations and nodules of lime. Stones and
pebbles are in the subsoil and substratum. Scattered
stones and boulders have come to the surface through
the processes of freezing, thawing, and heaving.

Permeability of this Lindiey soil is moderately siow.
Surface runoff is very rapid. Available water capacity is
high. The contert of organic matter is about 2 to 3
percent in the surface layer. The subsoil generally has
a low supply of available phosphorus and a very low
supply of available potassium. This soil has fair tilth, but
generally is not tilled.

Most areas are woodland. Many areas remain in
native hardwoods. This soil is best suited to trees. It is
unsuited to cultivated crops or hay, and is poorly suited
to pasture because of the slope and the severe hazard
of water erosion.

This soil is moderately well suited to trees. The
hazard of water erosion and equipment limitations are
severe, and are major management concerns. Carefuily
selecting sites for logging trails or roads and laying out
the traiis or roads on or nearly on the contour help to
control erosion. Because of the slope, operating logging
equipment is very difficult and dangerous. Special
logging equipment and caution in its use are needed.
Other limitations or hazards that affect planting or
harvesting trees are slight.

This soil is suited to use as habitat for woodland
wildlife. Excluding livestock from wooded areas,
constructing water impoundment reservoirs, planting
trees and shrubs, and establishing food plots adjacent
to wooded areas help to maintain or improve the
habitat.

The land capability classification is Vlle.

69C—Clearfield silty clay loam, 5 to 9 percent
siopes. This moderately sloping, poorly drained soil is
on short, convex side slopes and in coves at the heads
of drainageways on uplands. Areas are long and narrow
or irregularly shaped, and commonly range from 8 to 35
acres in size.

Typically, the surface layer is black, friable silty clay
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icam about 7 inches thick. The subsurface layer is
black, mottied, friable silty clay loam about 5 inches
thick. The subsoil is about 32 inches thick. The upper
part is dark gray and dark grayish brown, mottled, firm
silty clay loam. The next part is grayish brown, mottled,
firm and friable silty clay loam. The lower part is light
brownish gray, mottled, friable siity clay loam. The
substratum is light olive gray, mottled, friable silty clay
loam to a depth of about 50 inches. It is a buried gray,
mottled, very firm silty clay paleosol fo a depth of about
60 inches. In some places the buried, gray, clayey
paleosol is at a depth of meore than 60 inches. In some
places the surface layer is mixed with streaks and
pockets of dark gray or dark grayish brown subsoil
material.

included with this soil in mapping are small areas of
Clarinda and Nira soils. The Clarinda soils formed in a
thin mantle of loess and in the underlying exhumed,
gray, clayey paleosol that weathered from glacial till.
They are on the lower part of side slopes. They are
more difficult to prepare as seedbeds, and are seepy
and wet in spring. The Nira soils are moderately well
drained, and are on convex ridges and side slopes on
the landscape. These areas make up 10 to 15 percent
of the map unit.

Permeability of this Clearfield soil is moderately siow
in the upper loess material and very slow in the
underlying paleosol. Surface runoff is medium. Available
water capacity is high. The soil has a seasonal high
water table at a depth of 1 {0 3 feet. The shrink-swell
potential is high. The content of organic matter is about
3 to 4 percent in the surface layer. The subsaoil
generally has a low supply of available phosphorus and
potassium. This seil has fair tilth, but tends to puddle if
worked when wet.

Many areas are used as pasture or hayland. Some
areas are cultivated. This soil is moderately well suited
to corn, soybeans, and small grains. It is well suited to
grasses and legumes for hay and pasture. If cultivated
crops are grown continuously, erosion is a severe
hazard. Because this soil is poorly drained, a
combination of tile drainage and terraces works well to
allow timelier field operations during wet springs and to
control erosion. Erosion can be adequately controlled in
intensively row-cropped areas through a combination of
soil conservation practices. These practices can be a
system of conservation tillage that leaves crop residue
on the surface, winter cover crops, contour
stripcropping, contour farming, grassed waterways,
grassed headlands, terracing, and a cropping rotation
that includes grasses and legumes. If terraces are built,
topsoil should be stockpiled and spread over the
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excavated and built-up areas to ease the restoration of
productivity. Regular additions of organic material to the
soil improve soil fertility, improve or maintain tilth, and
increase the rate of water infiltration.

This soil is best suited to grasses and legumes for
hay and pasture. A cover of hay or pasture plants helps
to control erosion. Overgrazing or grazing when the soil
is too wet, however, causes surface compaction, which
restricts root development, reduces production, and
increases runoff. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soil in
good condition. In addition, suitable forage selection,
fertility maintenance, weed control, and timely
applications of lime help to improve the productivity of
pasture and hayland. When pasture and hayland are
renovated, all cultural and seedbed preparation and
interseeding practices, if done on the contour, help to
control erosion and to save fuel. Interseeding grasses
and legumes into the existing sod minimizes the erosion
hazard and resuits in a minimum loss of grazing or hay
production during the seeding year.

The land capability classification is lliw.

69C2—Cliearfield silty ctay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
poorly drained soil is on short, convex side slopes and
in coves at the heads of drainageways on uplands.
Areas are long and narrow or irregularly shaped, and
commonly range from 5 to 30 acres in size.

Typically, the surface layer is black and very dark
gray, friable silty clay loam about 8 inches thick. It is
mixed with streaks and pockets of dark grayish brown
subsoil material. The subsoil is about 34 inches thick.
The upper part is dark grayish brown, mottled, firm silty
ciay loam. The next part is grayish brown, mottled, firm
silty clay loam. The lower part is light brownish gray,
mottied, friable silty clay loam. A gray, mottled, very firm
silty clay paleosol is at a depth of about 42 inches, and
extends to a depth of 80 inches or more. In some
places the buried gray, clayey pateosol is at a depth of
more than 60 inches. In some places the surface fayer
and subsurface layer are black or very dark gray silty
clay toam 10 inches thick or more. In small severely
eroded areas, the surface layer is mostly dark grayish
brown or dark gray silty clay loam.

Included with this soif in mapping are small areas of
Clarinda and Nira soils. The Clarinda soils formed in a
thin mantle of loess and in the underlying exhumed,
gray, clayey paleosol that weathered from glaciat till.
They are on the lower part of side slopes, and are
seepy and wet in spring. The Nira soils are moderately
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well drained, and are on convex ridges and side slopes.
These areas make up 10 to 15 percent of the map unit.

Permeability of this Clearfield sail is moderately slow
in the upper loess material and very slow in the
underlying paleosol. Surface runoff is medium. Available
water capacity is high. The soil has a seasonal high
water table at a depth of 1 to 3 feet. The shrink-swell
potential is high. The content of organic matter is about
2 to 3 percent in the surface layer. The subsoil
generally has a low supply of available phosphorus and
potassium. This soll has fair tilth, and tends to puddie if
worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and smali grains. it is well
suited to grasses and legumes for hay and pasture. if
cultivated crops are grown continuously, further erosion
is a severe hazard. Because this soil is poorly drained,
a combination of tile drainage and terraces works well
to allow timelier field operations during wet springs and
to control erosion. Erosion can be adequately controlled
in intensively row-cropped areas through a combination
of soil conservation practices. These practices can be a
system of conservation tillage that leaves crop residue
on the surface, winter cover crops, contour
stripcropping, contour farming, grassed waterways,
grassed headlands, terracing, and a cropping rotation
that includes grasses and legumes. If terraces are built,
topsoil should be stockpiled and spread over the
excavated and built-up areas to restore productivity.
Regular additions of organic material to the soil improve
soil fertility and tilth, and increase the rate of water
infiltration. This soil generally needs more nitrogen than
the uneroded Clearfield soils, and requires greater
production inputs to maintain higher yields and to
maintain or to improve titth. ,

This soil is best suited to grasses and legumes for
hay and pasture. A cover of pasture or hay plants is
also effective in controlling erosion. Overgrazing or
grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
reduces production, and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help o
keep the pasture and the soil in good condition. 1n
addition, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime help to
improve the productivity of pasture and hayland. When
pasture and hayland are renovated, all cultural and
seedbed preparation and interseeding practices, if done
on the contour, help to control erosion and to save fuel.
Interseeding grasses and legumes into the existing sod
minimizes the erosion hazard, and results in a minimum
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loss of grazing or hay production during the seeding
year. _
The land capability classification is Hiw.

76C2—Ladoga silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
moderately well drained soil is on convex ridgetops and
shoulder siopes on the loess-covered vplands. Areas
are long and narrow or irregularly shaped, and
commonly range from 5 to 20 acres in size.

Typically, the surface layer is very dark grayish
brown, friable silty clay loam about 7 inches thick. It is
mixed with streaks and pockets of brown subsaoil
material. The subsoil is about 47 inches thick. The
upper part is brown and dark yellowish brown, friable
and firm silty clay loam. The next part is dark yellowish
brown, firm silty clay. The lower part is yellowish brown
and grayish brown, mottled, firm and friable silty clay
loam. The substratum to a depth of about 60 inches is
grayish brown, mottled, friable silty clay loam. In small
severely eroded areas, the surface layer is mostly
brown or dark yellowish brown siity clay lcam. Also, in
places the subsoil is grayish brown and contains less
clay.

Permeability of this Ladoga soil is moderately siow.
Surface runoff is medium. Available water capacity is
high. The content of organic matter is about 2t0 3
percent in the surface layer. The subsoil generally has
a high supply of available phosphorus and a low supply
of available potassium. This soil has fair tilth, and tends
to puddle if worked when wet.

Many areas are cultivated. Some areas are in
pasture or woodland. This seil is moderately well suited
to corn, soybeans, and small grains. It is well suited to
grasses and legumes for hay and pasture. If cultivated
crops are grown, soil erosion is a severe hazard.
Erosion can be adequately controlled in intensively row-
cropped areas through a combination of soil
conservation practices. These practices can be a
system of conservation tillage that leaves crop residue
on the surface, winter cover crops, grassed waterways,
grassed headlands, contour stripcropping, contour
farming, terracing, and a cropping rotation that includes
grasses and legumes. If terraces are built, topsoil
should be stockpiled and spread over the excavated
and buiit-up areas to ease restoration of productivity.
Regular additions of organic material t¢ the soil improve
soil fertility and titth, and increase the rate of water
infiltration. This scil generaily needs more nitrogen than
the uneroded Ladega soil, and requires greater
production inputs to maintain higher yields and to
maintain or improve tiith.
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This soil is best suited to grasses and legumes for
hay and pasture. A cover of hay or pasture planis is
also effective in controlling erosion. Overgrazing or
grazing when the soil is oo wet, however, causes
surface compaction, which restricts root development,
reduces production, and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods heip to
keep the pasture and the soil in good condition. In
addition, suitable forage setection, fertility maintenance,
weed and brush control, and timely applications of lime
help to improve the productivity of pasture and hayland.
When pasture and hayland are renovated, ali cultural
and seedbed preparation as well as interseeding
practices, if done on the contour, help to control erosion
and to save fuel. Interseeding the grasses and legumes
into the existing sod minimizes the erosion hazard and
resuits in a minimum loss of grazing or hay production
during the seeding year.

This soil is well suited to trees. A few small areas
remain in native hardwoods. New stands of trees
survive and grow well if species are properly selected
and managed.

The land capability classification is file.

87B—2Zook-Colo silty clay loams, 0 to 5 percent
slopes. These nearly level and gently sloping, poorly
drained soils are in narrow upland drainageways. They
are subject to flooding. The Zook soil is in the nearly
level parts of this map unit, and the Colo soil is along
the stream channels. Areas are long and narrow, and
commonly range from 10 to 75 acres in size. This map
unit is about 80 percent Zook soil and 40 percent Colo
soil. These soils occur as areas so intricately mixed or
so small and narrow that mapping them separately is
not practical.

Typically, the surface layer of the Zook sail is black,
friable silty clay loam about 10 inches thick. The
subsurface layer is about 26 inches thick and is black.
The upper part is friable silty clay loam, and the lower
part is firm silty clay. The subsoil is very dark gray and
dark gray, very firm and firm silty clay about 22 inches
thick. The substratum to a depth of about 60 inches is
dark gray, firm silty clay. In some places the subsoil has
more clay.

Typically, the surface layer of the Colo soil is black,
friable silty clay loam about 9 inches thick. The
subsurface layer is black, friable silty clay loam about
26 inches thick. The subsoil is mottled, friable silty clay
loant about 22 inches thick. The upper part is very dark
gray, and the lower part is gray. The substratum to a
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depth of about 60 inches is gray, mottled, friable siity
clay loam.

Permeability is slow in the Zook soil and moderate in
the Colo sqil. Surface runoff is slow. Available water
capagcity is high in both soils. The Colo soil has a
seascnal high water table at a depth of 1 to 3 feet. The
Zook soil has a seasonal high water table at the surface
or to a depth of 3 feet, and has a high shrink-swell
potential. The content of organic matter is about 5 to 7
percent in the surface layer of both soils. The supply of
available phosphorus is low in the Zook soil and is
medium in the Colo soil. The supply of available
potassium is low in the Zook soil and is very low in the
Colo soil. Both soils have fair tilth, and tend te puddle if
worked when wet.

These scils are used mainly for cultivated crops and
as pasture. In most areas they are managed along with
adjacent soils. They are moderately well suited to corn,
soybeans, and small grains and to grasses and
legumes for hay and pasture. In many years row crops
can be grown if the soil is adequately drained and
protected from floodwater. A subsurface drainage
system is needed to lower the seasonal high water
table and to provide proper aeration and a deep root
zone for plants. Tile drains work satisfactorily. In some
places diversions can help to control excess runoff from
adiacent upslope areas. A ridge-till planting system, in
which the soil is ridged and row crops are planted on
the ridges, heips to overcome the wetness and the low
s0il temperature in spring.

These soils are best suited to grasses and legumes
for hay and pasture. Overgrazing or grazing when these
soils are too wet, however, causes surface compaction,
which restricts root development, reduces production,
and increases runoff. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and the soil
in good condition. In addition, suitable forage selection,
fertility maintenance, weed control, and timely
applications of lime help to improve the productivity of
pasture and hayland.

The land capability classification is lw.

93D-—Shelby-Adair loams, 9 to 14 percent slopes.
These strongly sloping soils are on shott, convex side
slopes, narrow, convex ridgetops, and convex ngse
slopes on uplands. The moderately well drained Shelby
soil is on the lower part of slopes, and the moderately
well drained and somewhat poorly drained Adair soil is
on the upper part of slopes. Individual areas are long
and narrow or irreguiarly shaped, and commaonly range
from 5 to 15 acres in size. They are about 65 percent
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Shelby soil and 35 percent Adair soil. The two soils
oceur as areas so intricately mixed or so small that
mapping them separately is impractical.

Typically, the surface layer of the Shelby soil is very
dark brown, friable loam about 9 inches thick. The
subsurface layer is dark brown, friable clay loam about
6 inches thick. The subsoil to a depth of about 60
inches is firm clay loam. The upper part is brown and
dark yellowish brown, the next part is yellowish brown
and mottled, and the lower part is strong brown and
light brownish gray and mottled. Pebbles and stones
are in the subsoil and substratum. in some piaces the
surface layer is mixed with streaks and pockets of
brown subsoil material.

Typically, the surface layer of the Adair soll is black,
friable loam about B inches thick. The subsurface layer
is very dark gray, friable clay loam about 3 inches thick.
The subsoil extends to a depth of about 60 inches, and
is mottled. The upper part is very dark grayish brown
and brown, firm clay loam. The next part is yellowish
red, very firm clay. The lower part is yellowish brown
and strong brown, very firm and firm clay and clay
loam. In some places the surface layer is mixed with
streaks and pockets of brown subsoil material.

Permeability is moderately slow in the Shelby sail
and slow in the Adair soil. Surface runoff on both soils
is rapid. Available water capacity is high. The Adair soil
has a seasonal high water table at a depth of 110 3
teet. The shrink-swell potential is high in the Adair soil.
The content of organic matter is about 3 to 4 percent in
the surface layer of hoth soils. In both soils the subsoil
generally has a very low supoply of available phosphorus
and potassium. The soils in this map unit have good
tiith, but tend to puddle if worked when wet.

Many areas are used for hay and pasture. Some
areas are cultivated. tn most areas the soils in this map
unit are managed along with adjacent soils. They are
moderately well suited to occasional row crops grown in
rotation with small grains and to legumes for hay. They
are well suited to grasses and legumes for hay and
pasture. if cultivated crops are grown, erosion is a
severe hazard. Erosion can be adequately controlled
through a combination of soil conservation practices.
These practices can be a system of conservation tillage
that leaves crop residue on the surface, winter cover
crops, grassed waterways, contour stripcropping,
contour farming, terracing, and a cropping rotation that
includes grasses and legumes. Conservation practices
upslope that increase the rate of water infiltration and
reduce runoff will also help to control erosion on this
map unit. Regular additions of organic material to these
soils improve soit fertility, maintain good tilth, and
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increase the rate of water infiltration.

These soils are best suited to grasses and legumes
for hay and pasture. A cover of hay or pasture plants is
also effective in controlling soil erosion. Overgrazing or
grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
reduces production, and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasture and these soils in good condition. In
addition, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime help to
improve the productivity of pasture and hayland. When
pasture and hayland are renovated, all cultura! and
seedbed preparation as well as interseeding practices,
if done on the contour, help to control erosion.
Interseeding grasses and legumes into the existing sod
minimizes the erosion hazard and resulis in a minimum
loss of grazing or hay production during the seeding
year. In some places terraces and diversions may be
needed to protect critically seeded areas.

The land capability classification is IVe.

93D2—Shelby-Adair clay loams, 9 to 14 percent
slopes, moderately eroded. These strongly sioping
soils are on short, convex side slopes, narrow, convex
ridgetops, and convex nose slopes on uplands. The
moderately weli drained Shelby soil is on the lower part
of slopes, and the moderately weli drained and
somewhat poorly drained Adair soil is on the upper pant
of slopes. Individual areas are long and narrow or
irregularly shaped, and commonly range from 5 to 30
acres in size. They are about 60 percent Shelby soil
and 40 percent Adair soil. The two soils are in areas so
intricately mixed or so small that mapping them
separately is not practical.

Typically, the surface layer of the Shelby soil is very
dark brown, friable clay loam about 8 inches thick. It is
mixed with streaks and pockets of dark yellowish brown
subsoil material. The subsoil is about 38 inches thick,
and is firm clay loam. The upper part is dark yellowish
brown, the next part is yeliowish brown and mottled,
and the lower part is yeliowish brown and light brownish
gray and mottied. The substratum to a depth of about

60 inches is light brownish gray, mottied, firm clay loam.

Pebbles and stones are in the subsoil and substratum.
In some places the surface layer and subsurface layer
are 10 inches thick or more.

Typically, the surface layer of the Adair soil is very
dark gray, friable clay loam about 8 inches thick. Itis
mixed with streaks and pockets of brown clay loam
subsoil material. The subsoii extends to a depth of
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about 60 inches, and is mottled. The upper part is

brown and strong brown, very firm clay. The next part is
yellowish red and gray, very firm clay. The lower part is
yellowish brown and light brownish gray, firm clay loam.

Permeability is moderately slow in the Shelby soii
and slow in the Adair soil. Surface runoff on both soils
is rapid. Available water capacity is high. The Adair soil
has a seasonal high water {abie at a depth of 110 3
feet. The shrink-swell potential is high in the Adair soil.
The content of organic matter is about 2 to 3 percent in
the surface layer of both soils. The subsoil of Shelby
and Adair soils generally has a very low supply of
available phosphorus and potassium. Both soils have
fair tilth, and tend to puddle if worked when wet.

Most areas are cultivated. In most areas the soils in
this map unit are managed along with adjacent soils.
These solls are fairly suited to row crops and are
moderately well suited to small grains. They are well
suited to grasses and legumes for hay and pasture. If
cultivated crops are grown, further water erosion is a
severe hazard. Water erosion ¢an be adequately
controlled for occasional row crops through a
combination of soil conservation practices. These
practices can be a system of conservation tillage that
leaves crop residue on the surface, winter cover crops,
contour farming, contour stripcropping, grassed
waterways, terracing, and a cropping rotation that
includes grasses and legumes. Conservation practices
upslope that increase the rate of water infiltration and
reduce runoff will also help to control erosion on this
map unit. Regular additions of organic material to these
soils improve soil fertility and tilth and increase the rate
of water infiltration. These soils generally need more
nitrogen than the uneroded Shelby-Adair loams, and
require greater production inputs to maintain high yields
and to maintain or improve tilth.

The soils in this map unit are best suited to grasses
and legumes for hay and pasture. A cover of pasture
plants or hay is also effective in controlling water
erosion. Overgrazing or grazing when the soil is too
wet, however, causes surface compaction, which
restricts root development, reduces production, and
increases runoff. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and the soils in

- good condition. In addition, suitable forage selection,

fertility maintenance, weed control, and timely
applications of iime help to improve the productivity of
pasture and hayland. When pasture and hayland are
renovated, all cultural and seedbed preparation as well
as interseeding practices, if done on the contour, help
to control erosion. Interseeding grasses and legumes
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into the existing sod minimizes the erosion hazard and
results in a minimum loss of grazing or hay production
during the seeding year. In some places terraces and
diversions may be needed to protect critically seeded
areas.

The land capability classification is IVe.

93D3—Shelby-Adair clay loams, 9 to 14 percent
slopes, severely eroded. These strongly sloping soils
are on short, convex side slopes, narrow, convex
ridgetops, and convex nose slopes on uplands. The
moderately well drained Shelby soil is on the lower part
of the slope, and the moderately well drained and

somewhat poorly drained Adair soil is on the upper part.

Individual areas are long and narrow or irregularly
shaped, and commonly range from 5 to 20 acres in
size. They are about 50 percent Shelby soil and 50
percent Adair soil. The two soils occur as areas so
intricately mixed or so small that mapping them
separately is not practical.

Typically, the surface layer of the Shelby soil is dark
yellowish brown, friable clay loam about 6 inches thick.
It is mixed with 20 to 25 percent streaks and pockets of
very dark brown loam material from the original surface
layer. The subsoil is mottled, firm clay loam about 36
inches thick. The upper part is dark yeliowish brown,
and the lower part is yellowish brown. The substratum
to a depth of about 60 inches is yellowish brown and
light brownish gray, mottled, firm clay loam. Pebbles
and stones are scattered on the surface and in the
subsoil and substratum. In some places the surface
layer is mostly very dark brown, friable clay loam about
8 inches thick.

Typically, the surface layer of the Adair soil is brown,
firm clay loam about 7 inches thick. It is mixed with 20
to 25 percent streaks and pockets of very dark gray
material from the original surface layer. The subsoil
extends to a depth of about 60 inches, and is motiled.
The upper part is red, brown, and yellowish red, very
firm clay. The next part is strong brown and gray, very
firm clay. The lower part is yellowish brown and light
brownish gray, firm clay loam. Stones and pebbles are
scattered on the surface and in the subsoil and
substratum. In some places the surface layer is mostly
very dark gray, friable clay loam about 8 inches thick.

Permeability is moderately slow in the Shelby soil
and slow in the Adair soil. Surface runoff on both soils
is rapid. The available water capacity of both soils is
high. The Adair soil has a seasonal high water table at
a depth of 1 to 3 feet. The shrink-sweil potential is high
in the Adair soil. The content of organic matter is about
1 to 3 percent in the surface layer of both soils. In both
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soils the subsoil generally has a very low supply of
available phosphorus and potassium. Both soils have
poor tilth, and tend to puddle if worked when wet.

Some areas are cultivated. Aimost all areas have
been cultivated in the past. Many areas are now used
for hay and pasture. In most areas these soils are
managed along with the adjacent soils. Because of the
slope and the severe hazard of erosion, these soils
generally are unsuited to row crops. They are fairly
suited to small grains, and are moderately well suited to
grasses and legumes for hay and pasture. I row crops
are grown, further soil erosion is a severe hazard.
Erosion can be adequately controlled for an occasional
year of row crops through a combination of soil
conservation practices. These practices can be a
system of conservation tillage that leaves crop residue
on the surface, winter cover crops, contour
stripcropping, grassed waterways, and a cropping
rotation that includes grasses and iegumes. Regular
additions of organic material to these soils improve soil
fertility and tilth and increase the rate of water
infiltration.

This map unit is best suited to grasses and legumes
for hay and pasture. A cover of pasture piants or hay
helps to control erosion. Overgrazing or grazing when
the soil is too wet, however, causes surface
compaction, which restricts root development, reduces
production, and increases runoff. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and the scils in good condition. In addition,
suitable forage selection, fertility maintenance, weed
control, and timely applications of lime help to improve
the productivity of pasture and hayland. When pasture
and hayiand are renovated, all cultural and seedbed
preparation as well as interseeding practices, if done on
the contour, help to control erosion. Interseeding
grasses and tegumes into the existing sod minimizes
the erosion hazard and results in a minimum loss of
grazing or hay production during the seeding year.

The land capability classification is Vle.

94D—Caleb-Mystic loams, 9 to 14 percent slopes.
These strongly sioping soils are on convex ridgetops
and side slopes of high stream terraces. The
moderately well drained Caleb soil generally is on the
lower part of the slope. The moderately well drained
and somewhat poorly drained Mystic soil is on the
upper part of the siope. Individual areas are long,
narrow, and irregularly shaped, and commonly range
from 5 to 25 acres in size. They are about 70 percent
Caleb soit and 30 percent Mystic soil. The two soils
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occur as areas $o intricately mixed or so small and
narrow that mapping them separately is not practical.

Typically, the surface layer of the Caleb soil is very
dark grayish brown, friable loam about 7 inches thick.
The subsurface layer is brown and yellowish brown,
iriable foam about 5 inches thick. The subsoil is about
36 inches thick. The upper part is dark yellowish brown,
friable and firm clay ioam. The next part is yellowish
brown, firm clay loam. The lower part is yellowish
brown, mottled, firm clay loam. The substratum to a
depth of about 60 inches is yellowish brown, mottled,
friable sandy clay loam and loam. in some places the
surface layer is mixed with streaks and pockets of
brown and dark yellowish brown clay loam subsoil
material. In other small areas the surface layer is silt
loam.

Typically, the surface layer of the Mystic soi! is very
dark grayish brown, friabie loam about 8 inches thick.
The subsurtace layer is dark grayish brown and
yellowish brown, friable loam about 4 inches thick. The
subsoil extends to a depth of about 60 inches, and is
mottled. The upper part is yellowish brown, friable and
firm clay loam. The next part is yellowish brown and
light brownish gray, very firm c¢lay. The lower part is
light brownish gray and strong brown, firm clay loam
and sandy clay loam. In some places the surface layer
is mixed with streaks and pockets of brown and
yellowish brown clay loam subsoil material. In other
small areas the surface layer is silt loam.

Permeability is moderate in the Caleb soil and slow
in the Mystic soil. Surface runoff on both soils is rapid.
In both soils the available water capacity is high and the
seasonal high water table is at a depth of 3 to 5 feet.
The shrink-swell potential is high in the Mystic soil. in
both scils the content of organic matter is about 2.5 to
3.5 percent in the surface layer. The subsoil of both
Caleb and Mystic soils generally has a very low supply
of available phosphorus and a low supply of available
potassium. These soils have fair tilth, and tend 1o
puddle if worked when wet and to crust after hard rains.
Germination and seediing development are retarded if
crusting occurs prior to seediing emergence.

Many areas are in pasture and hayland. Some areas
are cultivated. These soils are poorly suited to corn and
soybeans. They are moderately well suited to small
grains and to grasses and legumes for hay and pasture.
If cuitivated crops are grown, erosion is a severe
hazard. Erosion can be adequately controlled for
occasional row crops through a combination of soil
conservation practices. These practices can be a
system of conservation tillage that leaves crop residue
on the surface, winter cover crops, contour farming,
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contour stripcropping, grassed waterways, and a
cropping rotation that includes grasses and legumes.
Conservation practices upslope that increase the rate of
water infiltration and reduce runcif will help to control
erosion on these soils. Reqular additions of organic
material and deferring tillage when the soils are wet
help to maintain or improve tilth and fertility, to reduce
crusting, and to increase the rate of water infiliration.

These soils are best suited to grasses and legumes
for hay and pasture. A cover of pasture plants or hay
also helps to control erosion. Overgrazing or grazing
when the soil is toco wet, however, causes surface
compaction, which restricts root development, reduces
forage production, and increases runoff. Proper stocking
rates, pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and these soils in good condition. Management
may be difficult during periods when the Mystic soil is
wet and seepy. Forage species that tolerate wetness
will help to maintain productivity. Proper tile drainage
placement on adjacent soils above the seep line will
also help legume crops for hay as well as grasses for
pasture. in addition, fertility maintenance, weed and
brush control, and timely applications of lime help to
improve the productivity of pasture and hayland. When
pasture and hayland are renovated, all cultural and
seedbed preparation as well as interseeding practices,
if done on the contour, help to control erosion.
Interseeding grasses and legumes into the existing sod
minimizes the erosion hazard and results in a minimum
loss of grazing or hay production during the seeding
year. In some places terraces or diversions may be
needed to protect critically seeded areas.

These soils are well suited to trees, and a few small
areas remain in native hardwoods. New stands of trees
survive and grow well if species are properly selected
and managed.

The land capability classification of these soils is Ve.

94D2—Caleb-Mystic complex, 9 to 14 percent
siopes, moderately eroded. These strongly sloping
soils are on convex ridgetops and side slopes of high
stream terraces. The moderately well drained Caleb sail
generally is on the lower part of the slope. The
moderately weil drained and somewhat poorly drained
Mystic soil is on the upper part of the slope. Individual
areas are long, narrow, and irregularly shaped, and
commonly range from 4 to 24 acres in size. They are
60 percent Caleb soil and 40 percent Mystic soil. The
iwo soils occur as areas so intricately mixed or so small
and narrow that mapping them separately is not
practical.
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Typically, the surface layer of the Caleb soil is very
dark grayish brown, friable loam about 8 inches thick. it
is mixed with streaks and pockets of brown clay loam
subsoil material. The subsoil is about 45 inches thick.
The upper part is brown and dark yellowish brown,
friable clay loam. The lower part is yellowish brown,
mottled, friable clay loam and sandy clay loam. The
substratum to a depth of about 72 inches is yellowish
brown, mottled, firm and friable clay ioam, loam, and silt
toam. In small severely eroded areas, the surface layer
is mostly brown clay loam.

Typically, the surface layer of the Mystic soil is very
dark grayish brown, friable clay loam about 7 inches
thick. It is mixed with streaks and pockets of brown clay
loam subsoil material. The subsoil extends to a depth of
about 60 inches, and is mottled. The upper part is
brown and grayish brown, firm clay loam. The next part
is grayish brown and red, very firm clay. The lower part
is strong brown and yellowish brown, firm clay loam and
sandy clay loam. In some small severely eroded areas,
the surface layer is mostly brown clay loam.

Permeability is moderate in the Caleb soil and slow
in the Mystic soil. On both soils surface runoff is rapid.
In both soils the available water capacity is high and the
seasonal high water tabie is at a depth of 3 to 5 feet.
The shrink-swell potential is high in the Mystic soil. In
both soils the content of organic matter’is about 2 to 3
percent in the surface layer. The subsoil of the Caleb
and Mystic soils generally has a very low supply of
available phosphorous and a low supply of available
potassium. These soils have fair tilth, and tend to
puddile if worked when wet and to crust after hard rains.
Germination and seediing development are retarded if
crusting occurs prior to seedling emergence.

Most areas are used for cultivated crops, hay, and
pasture. These soils are poorly suited to corn and
soybeans. They are moderately well suited to small
grains and to grasses and iegumes for hay and pasture.
if cultivated crops are grown, further water erosion is a
severe hazard. Water erosion can be adequately
controlled for cccasional row crops through a
combination of soil conservation practices. These
practices can be a system of conservation tillage that
leaves crop residue on the surface, winter cover crops,
contour farming, contour stripcropping, grassed
waterways, and a cropping rotation that includes
grasses and legumes. Conservation practices upsiope
that increase the rate of water infiltration and reduce
runoff will help to control water erosion on these soils.
Adding organic material and deferring tillage when the
soils are wet help to maintain or improve tilth and
fertility, to reduce crusting, and to increase the rate of
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water infiltration. These soils generally need more
nitrogen than the unercded Caleb-Mystic loams, and
greater production inputs are required to maintain
higher yields and to maintain or improve tilth.

These soils are best suited to grasses and iegumes
for hay and pasture. A cover of pasture plants or hay
also helps to control water erosion. Overgrazing or
grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
reduces forage production, and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasture and these soils in good condition.
Management may be difficult during periods when the
Mystic soil is wet and seepy. Ferage species that
tolerate wetness will help to maintain productivity.
Proper tile drainage placement on adjacent soils above
the seep line will also help legume crops for hay and
grasses for pasture. In addition, fertility maintenance,
weed and brush control, and timely applications of lime
help to improve the productivity of pasture and hayland.
When pasture and hayland are renovated, all cultural
and seedbed preparation as well as interseeding
practices, if done on the contour, help to control
erosion. Interseeding grasses and legumes into the
existing sod minimizes the erosion hazard and results in
a minimum loss of grazing or hay production during the
seeding year. !n some places terraces or diversions
may be needed to protect critically seeded areas.

These soils are well suited to trees. New stands of
trees survive and grow well if species are properly
selected and managed.

The land capability classification ¢f these soils is Ve,

94E2—Caleb-Mystic complex, 14 to 18 percent
slopes, moderately eroded. These moderately steep
soiis are on side slopes and convex ridgetops of high
stream terraces. The moderately well drained Caleb soil
generally is on the lower part of the slopes. The
moderately well drained and somewhat poorly drained
Mystic soil is on the upper part of the slope. Individual
areas are long, narrow, and irregular in shape, and
commonly range from 4 to 20 acres in size. They are
60 percent Caleb soil and 40 percent Mystic soil. The
two soils occur as areas so intricately mixed or so small
and narrow that mapping them separately is not
practical.

Typically, the surface layer of the Caleb soil is very
dark grayish brown, friable loam about 7 inches thick. 1t
is mixed with streaks and pockets of brown clay loam
subsoil material. The subsoil is about 39 inches thick,
and is mottled. The upper part is brown and yellowish
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brown, friable clay loam. The next part is yellowish
brown, firm clay loam and sandy c¢lay loam. The lower
part is yellowish brown, friable clay loam. The
substratum to a depth of about 80 inches is yellowish
brown, mottled, friable loam. In small severely eroded
areas, the surface layer is mostly brown clay loam.

Typically, the surface layer of the Mystic soil is very
dark grayish brown, friable clay loam about 7 inches
thick. It is mixed with streaks and pockets of brown clay
loam subsoil material. The subsoil extends to a depth of
about 60 inches, and is mottled. The upper part is
brown and grayish brown, firm clay loam. The next part
is grayish brown and red, very firm clay. The tower part
is strong brown and yeflowish brown, firm clay loam and
sandy clay loam. In small severely eroded areas, the
surface layer is mostly brown clay loam.

Permeability is moderate in the Caleb soil and slow
in the Mystic soil. Surface runoff on both soils is rapid.
in both soils the available water capacity is high, and
the seasonal high water table is at a depth of 310 5
feet. The shrink-swell potential is high in the Mystic soil.
in both soils the content of organic matter is about 2 to
3 percent in the surface layer. The subsoil of the Caleb
and Mystic soils generally has a very low supply of
available phosphorus and a low supply of available
potassium. These soils have fair tilth, and tend to
puddie if worked when wet and to crust after hard rains.
Germination and seedling development are retarded if
crusting occurs prior 1o seedling emergence.

Most areas are used for hay and pasture. Some
areas are cuitivated. Most areas have been cultivated at
some time in the past. These soils generally are not
suited to corn, soybeans, and small grains because of
the slope and the severe hazard of further erosion.
They are best suited to grasses and legumes for hay
and pasture. A cover of pasture plants or hay also helps
to control erosion. Overgrazing or grazing when the soil
is too wet, however, causes surface compaction, which
restricts root development, reduces production, and
increases runoff. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and these soils in
good condition. In addition, suitable forage selection,
fertility maintenance, weed and brush control, and
timely applications of lime help to improve the
productivity of pasture and hayland. When pasture and
hayland are renovated, all cultural and seedbed
preparation as well as interseeding practices, if done on
the contour, heip to control erosion. Interseeding
grasses and legumes into the existing sod minimizes
the erosion hazard and results in a minimum loss of
grazing or hay production during the seeding year. In
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some places terraces and diversions may be needed to
protect critically seeded areas.

This map unit is moderately well suited to trees. The
hazard of erosion and the equipment limitation are the
main management concerns. Laying out the trails or
roads on or nearly on the contour will help to control
erosion. Because of the slope, operating logging
equipment is somewhat hazardous. Special logging
equipment and caution in its use are needed. Other
limitations or hazards that affect planting or harvesting
trees are slight.

The land capability classification of these soils is Vle.

131B—Pershing siit loam, 2 to 5 percent slopes.
This gently sloping, moderately wel! drained and
somewhat poorly drained soil is on narrow convex
ridgetops and short convex side slopes on uplands.
Areas are irregularly shaped or long and narrow, and
range from 5 to 30 or more acres in size.

Typically, the surface layer is very dark gray and very
dark grayish brown, friable silt loam about 7 inches
thick. The subsoil extends to a depth of about 60
inches. The upper part is brown and yellowish brown,
mottled, friable and firm silty clay loam. The next part is
dark grayish brown, grayish brown, and light brownish
gray, mottied, very firm and firm siity clay. The lower
part is light brownish gray and light olive gray, mottled,
firm and friable silty clay loam.

Included with this soil in mapping are small areas of
poorly drained soils on the less sloping part of the
landscape. These areas make up about 10 percent of
the map unit.

Permeability of this Pershing soil is slow. Surface
runoff is slow. Available water capacity is high. This soil
has a seasonal high water table at a depth of 2 to 4
feet. The shrink-swell potential is high. The content of
organic matter is about 2.5 to 3.5 percent in the surface
layer. The subsoil generally has a medium supply of
available phosphorus and a very low supply of available
potassium. This soil has good tilth, but tends to crust
after heavy rains and to puddle if worked when wet.
Germination and seedling development are retarded if
crusting occurs prior to seedling emergence.

Most areas are cultivated or used for hay and
pasture. This soil is moderately well suited to corn,
soybeans, and small grains. 1t is well suited o grasses
and legumes for hay and pasture. If cultivated crops are
grown, erosion is a hazard. Ergsion can be adequately
controlled in intensively row-cropped areas through a
combination of soil conservation practices. These
practices can be a system of conservation tillage that
leaves crop residue on the surface, winter cover crops,
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contour farming, contour stripcropping, grassed
headlands, a cropping rotation that includes grasses
and legumes, and terraces. If terraces are built, cuts
should be held to a minimum depth to avoid exposure
of the clayey subsoil, or topsoil should be stockpiled
and spread over the excavated and built-up areas to
ease the restoration of productivity. Grassed waterways
help to prevent gully erosion. Regular additions of
organic material to the soil improve fertility, help to
maintain good tilth, help to prevent crusting, and
increase the rate of water infiltration.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too
wet, however, causes surface compaction, which
restricts root development, reduces forage production,
and increases runoff. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and the soil
in good condition. in addition, suitable forage selection,
fertility maintenance, weed and brush control, and
timely applications of lime help to improve the
productivity of pasture and hayland. When pasture and
hayland are renovated, all cultural and seedbed
preparation as well as interseeding practices, if done on
the contour, help to control erosion. Interseeding
grasses and legumes into the existing sod minimizes
the erosion hazard and results in a minimum loss of
grazing or hay production during the seeding year.

This soil is moderately well suited to trees, and a few
areas remain in native hardwoods. Seedling mortality
and the windthrow hazard are the main management
concerns. Seedlings should be planted at close
intervals because they do not survive well. The
surviving trees can then be thinned later to achieve the
desired stand density. Silvicultural practices that do not
leave widely spaced individual trees will reduce the
windthrow hazard. Other hazards or limitations that
afiect planting or harvesting trees are slight.

The land capability classification is llle.

131C—Pershing siit loam, 5 to 9 percent slopes.
This moderately sloping, moderately well drained and
somewhat poorly drained soil is on narrow, convex
ridgetops and short, convex side slopes on uplands.
Areas are long and narrow or isregular in shape, and
commaonly range from 5 to 100 acres in size.

Typically, the surface layer is very dark grayish
brown, friable silt loam about & inches thick. The
subsurface layer is brown, friable silt loam about 5
inches thick. The subsoil extends to a depth of about 60
inches. The upper part is yellowish brown, friable silty
clay loam. The next part is grayish brown and yellowish
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brown, mottied, very firm and firm silty clay. The lower
part is grayish brown and light brownish gray, mottled,
firm and friable silty clay loam. In some places the
surface layer is mixed with streaks and pockets of
brown and yellowish brown siity clay lpam subsoil
material. [n other places the surface layer is very dark
gray silt loam. Some places are gently sloping.

Included with this soil in mapping are small areas of
Armstrong and Bucknell soils on the lower part of side
slopes. These soils contain more clay in the subsoil
than the Pershing soil, and can be seepy during wet
periods. They make up 5 to 10 percent of the map unit.

Permeability of this Pershing soil is slow. Surface
runoff is medium. Available water capacity is high. The
soil has a seasonal high water table at a depth of 2 to 4
feet. The shrink-swell potential is high. The content of
organic matter is about 2.5 to 3.5 percent in the surface
layer. The subsoil generally has a medium supply of
available phosphorus and a very low supply of available
potassium. This soil has good tilth, but tends to crust
after hard rains and to puddle if worked when wet.
Germination and seedling development are retarded if
crusting occurs prior to seedling emergence.

Many areas are used for hay and pasture. Some
areas are cultivated. This soil is moderately well suited
to corn, soybeans, and small grains. It is well suited to
grasses and legumes for hay and pasture. If cuitivated
crops are grown, water erosion is a hazard. Water
erosion can be adequately controlled in intensively row-
cropped areas through a combination of conservation
practices. These practices can be a system of
conservation tillage that leaves crop residue on the
surface, winter cover crops, contour farming, contour
stripcropping, grassed headlands, a cropping rotation
that includes grasses and legumes, and terraces. If
terraces are built, cuts should be held to a minimum
depth to avoid exposure of the clayey subscil, or topsoil
should be stockpiled and spread over excavated and
built-up areas to ease restoration of productivity.
Grassed waterways help to prevent gully erosion.
Regular additions of organic material to the soil improve
fertility, help to maintain or improve tiith, help to prevent
crusting, and increase the rate of water infiltration.

A cover of pasture plants or hay helps to control
water erosion. Overgrazing or grazing when the soil is
too wet, however, causes surface compaction, which
restricts root development, reduces production, and
increases runoff. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periocds help to keep the pasture and the soil in
good condition. In addition, suitable forage selection,
fertility maintenance, weed and brush control, and
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timely applications of lime help to improve the
productivity of pasiure and hayland. When pasture and
hayland are renovated, all cultural and seedbed
preparation as well as interseeding practices, if done on
the contour, help to control erosion. Interseeding
grasses and legumes into the existing sod minimizes
the erosion hazard and results in a minimum loss of
grazing or hay production during the seeding year.

This soil is moderately well suited to trees, and a few
areas remain in native hardwoods. Seedling mortality
and the windthrow hazard are the main management
concerns. Seedlings should be planted at close
intervals because they do not survive well. The
surviving trees can then be thinned later to achieve the
desired stand density. Silvicultural practices that do not
leave widely spaced, individual trees will reduce the
windthrow hazard. Other hazards or limitations that
affect planting or harvesting trees are slight.

The land capability classification is Ille.

131C2—Pershing silty clay foam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
moderately well drained and somewhat poorly drained
soil is on narrow, convex ridgetops and short, convex
side slopes on uplands. Areas are long and narrow or
irregular in shape, and commonly range from 5 to 120
acres in size.

Typically, the surface layer is very dark gray, friable
silty clay loam about 7 inches thick. 1t is mixed with
streaks and pockets of brown subsoil material. The
subscil extends to a depth of about 60 inches, and is
mottled. The upper part is hrown, friable silty clay loam.
The next part is dark grayish brown and grayish brown,
very firm and firm silty clay. The lower part is light
brownish gray, friable silty clay loam. In some small
severely eroded areas, the surface layer is mostly
brown, firm silty clay loam.

Included with this soil in mapping are small areas of
Armstrong and Bucknell soils on the lower part of side
slopes. These soils contain more clay in the subsoil
than the Pershing soil, and can be seepy during wet
pericds. They make up 5 to 10 percent of the map unit.

Permeability of this Pershing soil is slow. Surface
runoff is medium. Available water capacity is high. The
soil has a seascnal high water table at a depth of 2 to 4
feet. The content of organic matter is about 2 10 3
percent in the surface layer. The shrink-swell potential
is high. The subsoil generally has a medium supply of
available phosphorus and a very low supply of available
potassium. This soil has fair tilth, and tends to crust
after hard rains and to puddle if worked when wet.
Germination and seedling development are retarded if
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crusting occurs prior to seedling emergence.

Most areas are cultivated or used for hay and
pasture. This sail is moderately well suited to corn,
soybeans, and small grains. It is well suited to grasses
and legumes for hay and pasture. if cultivated crops are
grown, further soil erosion is a severe hazard. Erosion
can be adequately controlled in intensively row-cropped
areas by a combination of conservation practices.
These practices can be a system of conservation tillage
that leaves crop residue on the surface, winter cover
crops, contour farming, contour stripcropping, grassed
headlands, a cropping rotation that includes grasses
and legumes, and terraces. If terraces are built, cuis
should be held to a minimum depth to avoid exposure
of the clayey subsail, or topsoil should be stockpiled
and spread over the excavated and buili-up areas to
ease restoration of productivity. Grassed waterways
help to prevent gully erosion. Regular additions of
organic material to the soil improve fertility, help
maintain or improve tilth, help to reduce crusting, and
increase the rate of water infiltration. This soil generally
needs more nitrogen than the uneroded Pershing soil,
and greater production inputs are required to maintain
higher yields and to maintain or improve tilth.

A cover of pasture plants or hay helps to control
erosion. Overgrazing or grazing when the soil is too
wet, however, causes surface compaction, which
restricts root development, reduces production, and
increases runoff. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods hselp to keep the pasiure and the soil in
good condition. In addition, suitable forage selection,
fertility maintenance, weed and brush control, and
timely applications of lime help to improve the
productivity of pasture and hayland. When pasture and
hayland are renovated, all cuftural and seedbed
preparation as well as interseeding practices, if done on
the contour, help to control erosion. Interseeding
grasses and legumes into the existing sod minimizes
the erosion hazard and results in a minimum loss of
grazing or hay production during the seeding year.

This soil is moderately well suited to trees, and a few
areas remain in native hardwoods. Seedling mortality
and the windthrow hazard are the main management
concerns. Seedlings should be planted at close
intervals because they do not survive well. The
surviving trees can then be thinned later to achieve the
desired stand density. Silvicultural practices that do not
ieave widely spaced individual trees will reduce the
windthrow hazard. Other hazards or limitations that
affect planting or harvesting trees are slight.

The land capability classification is llle.
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132C—Weller siit loam, 5 to 9 percent slopes. This
moderately sloping, moderately well drained soil is on
narrow, convex ridgetops and short, convex side slopes
on uplands. Areas are long and narrow or irregularly
shaped, and commonly range from 5 to 60 acres in
size.

Typically, the surface layer is very dark grayish
brown, friable silt loam about 3 inches thick. The
subsurface layer is dark grayish brown and brown,
friabie silt loam about 6 inches thick. The subsail
extends to a depth of about 60 inches. The upper part
is yellowish brown, mottled, friable silt loam and silty
clay loam. The next part is yellowish brown and brown,
mottled, very firm and firm silty clay. The lower part is
grayish brown, yellowish brown, and light brownish
gray, mottled, friable silty clay loam. Some places are
gently sloping. In some places the surface layer is dark
grayish brown and brown silty clay loam.

Included with this soil in mapping are small areas of
the Keswick soils on the lower part of side slopes. The
subsoil of Keswick soils contains more clay than that of
the Weller soil. These soils make up 5 to 10 percent of
the map unit.

Permeability of this Weller soil is slow. Surface runoff
is medium. Available water capacity is high. The soil
has a seasonal high water table at a depth of 20 4
feet. The shrink-swell potential is high. The content of
organic matter is about 2 to 3 percent in the surface
layer. The subsoil generally has a medium supply of
available phosphorus and a very low supply of available
potassium. This soil has fair tilth, and tends to puddle if
worked when wet. It crusts after hard rains. Germination
and seedling development are retarded if crusting
occurs prior to seedling emergence.

Most areas are used for pasture or woodland. Some
areas are cultivated. This soil is moderately well suited
to uccasional row crops. It is moderately well suited to
small grains and to grasses and legumes for hay and
pasture. If cultivated crops are grown, soil erosion is a
severe hazard. Erosion can be adequately controlled for
occasional row crops through a combination of
conservation practices. These practices can be a
system of conservation tillage that leaves crop residue
on the surface, contour farming, contour stripcropping,
winter cover crops, a cropping rotation that includes
grasses and legumes, and terraces. In places, however,
contour farming or terracing is difficult because of
irregular or short slopes. If terraces are built, cuts
should be held to a minimum depth to avoid exposure
of the clayey subsoil, or topsoil should be stockpiled
and spread over the excavated and built-up areas to
ease restoration of productivity. Grassed waterways
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help to prevent gully erosion. Regular additions of
organic material to the scil help to improve fertility and
tilth, help to reduce crusting, and increase the rate of
water infiliration.

This soil is best suited to grasses and legumes for
hay and pasture (fig. 10). A cover of pasture plants or
hay helps to cantrol erosion. Overgrazing or grazing
when the soil is too wet, however, causes surface
compaction, which restricts root development, reduces
production, and increases runoff. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and the soil in good condition. In addition,
suitable forage selection, fertility maintenance, weed
and brush control, and timely applications of lime help
to improve the productivity of pasture and hayland.
When pasture and hayland are renovated, all cultural
and seedbed preparation as well as interseeding
practices, if done on the contour, help to control
erosion. Interseeding grasses and legumes into the
existing sod minimizes the erosion hazard and results in
a minimum loss of grazing or hay production during the
seeding year.

This soil is moderately well suited to trees, and many
areas remain in native hardwoods. Seedling mortality
and the windthrow hazard are the main management
concerns. Seedlings should be planted at close
intervals because they do not survive well. The
surviving trees can then be thinned later to achieve the
desired stand density. Silvicultural practices that do not
leave widely spaced, individual trees will reduce the
windthrow hazard. Other hazards or limitations that
affect planting or harvesting trees are slight.

This soil is well suited to use as habitat for woodland
wildlife. Excluding livestock from wooded areas, planting
trees and shrubs, constructing water impoundments,
and establishing food plots adjacent to wooded areas
help to maintain or improve the habitat.

The land capability classification is llle.

133—Colo sllity clay loam, 0 to 2 percent slopes.
This nearly level,. poorly drained soil is on bottom land.
1t is subject to flooding. Areas are long and narrow or
irregularly shaped, and commonly range from 5 to 40
acres or more in size.

Typically, the surface layer is black, friable silty clay
loam about 9 inches thick. The subsurface layer is
black, friable silty clay loam about 26 inches thick. The
subsoil is mottled, friable silty clay loam about 22
inches thick. The upper part is very dark gray, and the
lower part is gray. The substratum to a depth of about
60 inches is gray, mottled, friable silty clay loam. In
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Figure 10.—An area of Weller silt loam, 5 to 9 percent slopes, used for pasture. The Keswick and Lindley soils are on side slopes.

some places an overwash of very dark grayish brown
silt loam is on the surface.

Included with this soil in mapping are small areas of
Zook soils. The Zook soils are slightly lower in the
landscape, contain more clay, and are more difficult to
drain than the Colo soil. These areas make up 10 to 15
percent of the map unit.

Permeability of this Colo soil is moderate. Surface

runoff is slow. Available water capacity is high. This soil
has a seasonal high water table at a depth of 1 to 3
feet. The content of organic matter is about 5 to 7
percent in the surface layer. The lower part of the
subsurface layer and the subsoil generally have a
medium supply of available phosphorus and a very low
supply of available potassium. This soil has good tilth.
Most areas are cultivated. Some areas are used for
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pasture and hayland. This soil is well suited to corn,
soybeans, and small grains and to grasses and
legumes for hay and pasture. In many years row crops
can be grown it the soil is adeqguately drained and
protected from floodwater. A subsurface drainage
system is needed to reduce wetness and to provide
good aeration and a deep root zone for plants. In some
areas surface drains are needed to remove excess
surface water. In many areas diversion terraces are
needed to protect the soil from runcH from the higher
surrounding areas. A ridge-till planting system, in which
the soil is ridged and row crops are planted on ridges,
helps to overcome the wetness and the low soil
temperature in spring.

This soil is best suited to grasses and legumes for
hay and pasture. Permanent pasture can be improved
by renovating and reseeding with suitable forage
species. Overgrazing or grazing when the soil is too
wet, however, causes surface compaction, which
restricts root development, impairs tilth, and reduces
forage production. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet pericds help to keep the pasture and the soil
in good condition, In addition, fertility maintenance,
weed control, and timely applications of lime help to
improve the productivity of pasture and hayland.

The land capability classification is iw.

133B—Colo silty clay loam, 2 to 5 percent slopes.
This gently sloping, poorty drained soil is at the base of
upland, concave foot slopes and in upland
drainageways. It is subject to flooding. Areas are long
and narrow or irreguiarly shaped, and commonly range
from 5 to 30 acres or more in size.

Typically, the surface layer is black, friable silty clay
loam about 9 inches thick. The subsurface layer is
black, friable silty clay loam about 26 inches thick. The
subsoil is mottled, friable silty clay loam about 22
inches thick. The upper part is very dark gray, and the
lower part is gray. The substratum to a depth of about
60 inches is gray, mottled, friable silty clay loam.

Included with this soil in mapping are small areas of
the Olmitz soils. These solils contain more sand and do
not require artificial drainage. The Olmitz soils are
slightly higher in the landscape than the Colo soil, and
make up 5 to 10 percent of the map unit.

Permeability of this Colo soil is moderate. Surface
runoff is slow. Available water capacity is high. The soil
has a seasonal high water table at a depth of 1 {0 3
feet. The content of organic matter is about 5 o 7
percent in the surface layer. The lower part of the
subsurface layer and the subsoil generaily have a
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medium supply of available phosphorus and a very low
supply of available potassium. This scil has good tilth.

Many areas are cultivated. Some areas are used for
hay and pasture. In most areas this soil is managed
along with adjacent soils. This soil is well suited to corn,
soybeans, and small grains, and to grasses and
legumes for hay and pasture. In many years row crops
can be grown if the soil is adequately drained and
protected from floodwater. A subsurface drainage
system is needed to lower the seasonal high water
table and to provide good aeration and a deep root
zone for plants. In many areas diversion terraces are
needed to protect the soil from runoff from the higher
surrounding areas. A ridge-till planting system, in which
the soil is ridged and row crops are planted on ridges,
helps to overcome the wetness and the low soil
temperature in spring.

This soil is best suited to grasses and legumes for
hay and pasture. Overgrazing or grazing when the soil
is too wet, however, causes surface compaction, which
restricts root development, impairs tilth, and reduces
forage production. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restsicted use
during wet pertiods help to keep the pasture and the soil
in good condition. |n addition, suitable forage selection,
fertility maintenance, weed control, and timely
applications of lime help to improve the productivity of
pasture and hayland.

The land capability classification is liw.

179D—Gara loam, 9 to 14 percent slopes. This
strongly sloping, moderately well drained soil is on
narrow, convex ridgetops and nose slopes on uplands.
Areas are long and narrow, and commonly range from 3
to 15 acres or more in size.

Typically, the surface layer is very dark gray, friable
ioam about 8 inches thick. The subsurface layer is dark
grayish brown, friable loam about 4 inches thick. The
subsoil extends to a depth of about 60 inches. The
upper part is dark yeliowish brown, friable ciay loam.
The next part is yellowish brown, mottled, very firm
clay. The lower part is grayish brown and yellowish
brown, motiled, firm, calcareous clay loam, and has
accumulations of lime. Stones and pebbles are in the
subsoil. Scattered stones and boulders have come to
the surface through the processes of freezing, thawing,
and heaving. In some places the surface layer is mixed
with streaks and pockets of dark yellowish brown clay
loam subsoil material.

Included with this soil in mapping are small areas of
the Armstrong soils on the upper part of slopes. The
Armstrong soils contain more clay in the subsoil, and
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typically are more poorly drained than the Gara soil.
They make up about 5 percent of the map unit.

Permeability of this Gara soil is moderately slow.
Surface runoff is rapid. Available water capacity is high.
The content of organic matter is about 2.5 10 3.5
percent in the surface layer. The subsoil generally has
a low supply of available phosphorus and a very low
supply of available potassium. This soil has good tilth,
but tends to puddle if worked when wet. It crusts after
hard rains. Germination and seediing deveiopment are
retarded if crusting occurs prior to seedling emergence.

Most areas are used for hay and pasture, but some
areas are cultivated. In most areas this soil is managed
aleng with the adjacent soils. It is fairly suited to corn
and soybeans, and is moderately well svited to small
grains. If cultivated crops are grown, erosion is a severe
hazard. Erosion can be adequately controlled for
occasional row crops through a combination of
conservation practices. These practices can be a
system of conservation tillage that leaves crop residue
on the surace, winter cover crops, grassed waterways,
contour farming, contour strifcropping, terraces, and a
cropping rotation that includes grasses and legumes.
Conservation practices upslope that increase the rate of
water infiltration and reduce runoff will also help to
controt erosion on this soil. Leaving crop residue on the
surface or regularly adding other organic materiai to the
soil helps to maintain or improve fertility and tilth, helps
to prevent crusting, and increases the rate of water
infiltration.

This soil is moderately well suited to grasses and
legumes for hay and pasture. A cover of pasture plants
or hay heips to control erosion. Overgrazing or grazing
when the soil is tco wet, however, causes surface
compaction, which restricts root development, reduces
forage production, and increases runcff. Proper stocking
rates, pasture rotation, and timely deferment of grazing
help to keep the pasture and the soil in good condition.
in addition, suitable forage selection, fertility
maintenance, weed and brush control, and timely
applications of lime help to improve the productivity of
pasture and hayland. When pasture and hayland are
rencvated, all cultural and seedbed preparation as well
as interseeding practices, if done on the contour, help
to control erosion. Interseeding grasses and legumes
into the existing sod minimizes the erosion hazard and
resuits in a minimum loss of grazing or hay production
during the seeding year. Terraces and diversions may
be needed to protect critically seeded areas.

This soil is well suited to trees, and some areas
remain in native hardwoods. No particular problems
should be encountered in harvesting or planting new
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stands of trees if species are properly selected and
managed.

This soil is well suited to use as habitat for woodland
wildlife. Excluding livestock from wooded areas,
constructing water impoundment reservoirs, planting
trees and shrubs, and establishing food plots adjacent
to wooded areas help to maintain or improve the
habitat.

The land capability classification is 1Ve.

179D2—Gara clay loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, moderately
well drained soil is on narrow, convex ridgetops, nose
slopes, and valley side slopes on uplands. Areas are
long and narrow, and commonly range from 3 to 15
acres or more in size.

Typically, the surface layer is very dark grayish
brown, friable clay loam about 8 inches thick. It is mixed
with streaks and pockets of dark yellowish brown
subsoil material. The subsoil is about 38 inches thick.
The upper part is dark yellowish brown, mottled, firm
clay loam. The next part is yellowish brown, mottled,
very firm clay. The lower part is grayish brown and
yellowish brown, mottied, firm, calcareous ciay loam,
and has accumulations of lime. The substratum to a
depth of about 60 inches is light brownish gray and
yellowish brown, mottled, firm, calcareous clay loam,
and has accumulations of lime. Stone and pebbles are
in the subsoil and substratum. Scattered stones and
boulders have come to the surface through the
processes of freezing, thawing, and heaving. In some
places the surface layer is very dark gray loam about 8
inches thick and the subsurface layer is dark grayish
brown loam about 4 inches thick. In some small
severely eroded areas, the surface layer is mostly dark
yellowish brown c¢lay loam.

Included with this soil in mapping are small areas of
the Armsirong soils on the upper part of slopes. The
Armstrong soils contain more clay in the subsail, and
typically are not as well drained as the Gara soil. They
make up 5 to 10 percent of the map unit.

Permeability of this Gara soil is moderately slow.
Surface runoff is rapid. Available water capacity is high.
The content of organic matter is about 2 to 3 percent in
the surface layer. The subsoil generally has a low
supply of available phosphorus and a very low supply of
available potassium. This soil has fair tilth, and tends to
puddie if worked when wet. It crusts after hard rains.
Germination and seedling development are retarded if
crusting accurs prior to seedling emergence.

* Most areas are used for hay and pasture, but some
areas are cultivated. In most areas this soil is managed
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along with adjacent soils. It is fairly suited to corn and
soybeans, and is moderately well suited to small grains.
If cultivated crops are grown, further erosion is a severe
hazard. Erosion can be adequately controlled for
occasional row crops through a combination of
conservation practices. These practices can be a
system of conservation tillage that leaves crop residue
on the surface, winter cover crops, grassed waterways,
contour farming, contour stripcropping, terraces, and a
cropping rotation that includes grasses and legumes.
Conservation practices upslope that increase the rate of
water infiltration and reduce runoff will help to control
erosion on this soil. Leaving crop residue on the surface
or regularly adding other organic material to the soil
helps to improve fertility and tilth, heips to prevent
crusting, and increases the rate of water infiltration.

This soil is moderately well suited to grasses and
legumes for hay and pasture. A cover of pasture piants
or hay helps to control erosion. Overgrazing or grazing
when the soil is too wet, however, causes surface
compaction, which restricts root development, reduces
forage production, and increases runoff. Proper stocking
rates, pasture rotation, and timely deferment of grazing
help to keep the pasture and the soil in good condition.
In addition, suitable forage selection, fertility
maintenance, wead and brush control, and timely
applications of lime help to improve the productivity of
pasture and hayland. When pasture and hayland are
renovated, all cultural and seedbed preparation as well
as interseeding practices, if done on the contour, help
to control erpsion. Interseeding grasses and legumes
into the existing sod minimizes the erosion hazard and
resuits in a minimum loss of grazing or hay production
during the seeding year. In some places terraces and
diversions are needed to protect critically seeded areas.

This soil is well suited to trees, and a few areas
remain in native hardwoods. New stands of trees are
easily planted or harvested if species are properly
selected and managed.

This soil is well suited to use as habitat for woodland
wildiife. Excluding livestock from wooded areas,
constructing water impoundment reservoirs, planting
trees and shrubs, and establishing food plots adjacent
to wooded areas help to maintain or improve the
habitat.

The land capability classification is IVe.

179E—Gara loam, 14 to 18 percent slopes. This
moderately steep, moderately well drained soil is on
convex nose slopes and valley side slopes on uplands.
Areas are long and narrow or irregularly shaped, and
commonly range from 5 to 50 or more acres in size.
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Typically, the surface layer is very dark gray, friable
loam about 8 inches thick. The subsurface layer is dark
grayish brown, friable loam about 4 inches thick. The
subsoil is about 38 inches thick. The upper part is dark
yellowish brown, firm clay loam. The next part is
yellowish brown, mottled, very firm clay. The lower part
is yellowish brown and grayish brown, mottled, firm,
calcareous clay loam, and has accumulations of lime.
The substratum to a depth of about 60 inches is light
brownish gray and yellowish brown, mottied, firm,
calcareous clay loam, and has accumuiations of lime.
Stones and pebbles are in the subsoil and substratum.
Scattered siones and boulders have come to the
surface through the processes of freezing, thawing, and
heaving. In some places the surface layer is mixed with
streaks and pockets of dark yellowish brown clay loam
subsoil material.

Included with this soil in mapping are small areas of
the Armstrong and Bucknell soils on the less sloping
shoulder slopes. These soils contain more clay in the
subsoil, and typically are not as well drained as the
Gara soil. They make up about 10 percent of the map
unit.

Permeability of this Gara soil is moderately slow.
Surface runoff is rapid. Available water capacity is high.
The content of organic matter is about 2.5 to 3.5
percent in the surface layer. The subsoil generaliy has
a low supply of available phosphorus and a very low
supply of available potassium. This soil has good tilth,
but tends to puddie if worked when wet. It crusts after
hard rains. Germination and seedling development are
retarded if crusting occurs prior to seedling emergence.

Most areas are used for hay and pasture, but some
areas are culiivated. This soil generally is unsuited to
corn, soybeans, and small grains because of the slope
and the severe hazard of water erosion. It is moderately
well suited to grasses and lequmes for hay and pasture.
A cover of pasture plants or hay heips to control water
erosion. Overgrazing or grazing when the soil is too
wet, however, causes surface compaction, which
restricts root development, reduces forage production,
and increases runcff. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
the pasture and the soil in good condition. In addition,
suitable forage selection, fertility maintenance, weed
and brush control, and timeiy applications of lime heip
to improve the productivity of pasture and hayland.
When pasture and hayland are renovated, all cuttural
and seedbed preparation as well as interseeding
practices, if done on the contour, help to control
erosion. Interseading grasses and legumes into the
existing sod minimizes the erosion hazard and results in
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a minimum loss of grazing or hay production during the
seeding year. In some places terraces and diversions
are needed to protect critically seeded areas.

This soil is moderately well suited to trees, and some
areas remain in native hardwoods. The hazard of water
erosion and the equipment limitation are the main
management concerns. Laying out the logging trails or
roads on or nearly on the contour will help to control
water erosion. Because of the slope, operating logging
equipment is somewhat hazardous. Special logging
eguipment and caution in its use are needed. Other
limitations or hazards that affect planting or harvesting
trees are slight.

This soil is moderately well suited to use as habitat
for woodland wildlife. Excluding livestock from wooded
areas, constructing water impoundment reservoirs,
planting trees and shrubs, and establishing food plots
adjacent to wooded areas help to maintain or improve
the habitat.

The land capability classification is Vie.

179E2—Gara clay loam, 14 to 18 percent slopes,
moderately eroded. This moderately steep, moderately
well drained s0il is on convex nose slopes and valley
side slopes on uplands. Areas are long and narrow or
irregularly shaped, and commonly range from 5 to 50 or
more acres in size.

Typically, the surface layer is very dark grayish
brown, friable clay loam about 7 inches thick. It is mixed
with streaks and pockets of dark yellowish brown
subsocil material. The subsoil is about 38 inches thick.
The upper part is dark yellowish brown, firm clay loam.
The next part is yellowish brown, mottled, very firm
clay. The lower part is yellowish brown and light
brownish gray, mottled, firm, calcareous clay loam, and
has accumulations of lime. The substratum to a depth
of about 80 inches is light brownish gray and yeliowish
brown, mottled, firm, calcareous ¢lay lpam, and has
accumulations of lime. Stones and pebbles are in the
subsoil and substratum. Scattered stones and bouiders
have come to the surface through the processes of
freezing, thawing, and heaving. In some places the
surface layer is very dark gray loam about 8 inches
thick and the subsurface layer is dark grayish brown
loam about 4 inches thick. in some small severely
ercded areas, the surface layer is mostly dark yellowish
brown clay loam.

Included with this soil in mapping are small areas of
the Armstrong and Bucknell scils on the less sloping
shoulder slopes. These seils contain more clay in the
subsoil, and typically are not as well drained as the
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Gara soil. They make up about 10 percent of the map
unit.

Permeability of this Gara soil is moderately slow.
Surface runoff is rapid. Available water capacity is high.
The content of organic matter is about 2 to 3 percent in
the surface layer. The subsoil generally has a low
supply of available phosphorus and a very low supply of
available potassium. This soil has fair tilth, and tends to
puddle if worked when wet. It crusts after hard rains.
Germination and seediing development are retarded if
crusting occurs prior to seedling emergence.

Most areas are used for hay and pasture (fig. 11),
but some areas are cultivated. This soil generally is
unsuited to corn, soybeans, and small grains because
of the slope and the severe hazard of further erosion.
This soil is moderately well suited to grasses and
legumes for hay and pasture. A cover of pasture plants
or hay helps to control erosion. Overgrazing or grazing
when the soil is too wet, however, causes surface
compaction, which restricts root development, reduces
forage production, and increases runoff. Proper stocking
rates, pasture rotation, and timely deferment of grazing
help to keep the pasture and the soil in good condition.
in addition, suitable forage selection, fertility
maintenance, weed and brush control, and timely
applications of lime help to improve the productivity of
pasture and hayland. When pasture and hayland are
renovated, all cultural and seedbed preparation as well
as interseeding practices, it done on the contour, help
to control erosion. Interseeding grasses and legumes
into the existing sod minimizes the erosion hazard and
results in a minimum loss of grazing or hay production
during the seeding year. In some places terraces and
diversions are needed to protect critically seeded areas.

This soil is moderately weil suited to trees, and a few
areas remain in native hardwoods. The hazard of
erosion and the equipment limitations are the main
management concerns. Laying out the logging trails or
roads on or nearly on the contour will help to control
erosion. Because of the slope, operating logging
equipment is somewhat hazardous. Special logging
equipment and caution in its use are needed. Other
limitations or hazards that affect planting or harvesting
trees are slight.

This soil is moderately well suited to use as habitat
for woodland wildlife. Excluding livestock from wooded
areas, constructing water impoundment reservoirs,
planting trees and shrubs, and establishing food plots
adjacent to wooded areas help to maintain or improve
the habitat.

The land capability classification is Vie.
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Figure 11.—A pastured area of Gara clay loam, 14 to 18 percent slopes, moderately eroded, with a fenced farm pond. Farm ponds help
prevent the formation of gullies and provide water for livestock.

179E3—Gara clay loam, 14 to 18 percent slopes, about 38 inches thick. The upper part is yellowish
severely eroded. This moderately steep, moderately brown, mottled, very firm clay. The next part is
well drained soil is on convex nose slopes and valley yellowish brown, mottled, firm clay loam. The lower part
side slopes on uplands. Areas are long and narrow or is yellowish brown and grayish brown, mottled, firm,
irregularly shaped, and commonly range from 3 to 15 calcareous clay loam, and has accumulations of lime.
acres or more in size. The substratum to a depth of about 60 inches is light

Typically, the surface layer is brown, firm clay loam brownish gray and yellowish brown, mottled, firm,
about 8 inches thick. It is mixed with 10 to 20 percent calcareous clay loam, and has accumulations of lime.
streaks and pockets of very dark grayish brown loam Stones and pebbles are in the subsoil and substratum.

material of the original surface layer. The subsoil is Scattered stones and boulders have come to the
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surface through the processes of freezing, thawing, and
heaving. tn some places the surface layer is mostly very
dark grayish brown clay loam about 8 inches thick.

Included with this soii in mapping are small areas of
the Armstrong and Bucknell soils on the less sloping
shoulder slopes. These soils contain more clay in the
subsoil, and typically are more poorly drained than the
Gara soil. They make up 10 to 15 percent of the map
unit.

Permeability of this Gara soil is moderately slow.
Surface runoif is rapid. Available water capacity is high.
The content of organic matter is about 1 to 2 percent in
the surface layer. The subsoil generally has a low
supply of available phosphorus and a very low supply of
available potassium. This soil has poor tiith, and tends
to puddle if worked when wet. It crusts afier hard rains.
Germination and seediing development are retarded if
crusting occurs prior to seedling emergence.

Most areas are used for hay and pasture, but some
areas are cultivated. Most-areas have been cuitivated in
the past. This soil generally is unsuited to corn,
soybeans, and small grains because of the slope and
the severe hazard of further erosion. This soil is
moderately well suited to grasses and legumes for hay
and pasture. A cover of pasture plants or hay heips to
control further erosion. A plant cover is somewhat
difficuit to establish on this severely eroded, moderately
steep soil because of poor tiith. Overgrazing or grazing
when the soil is too wet causes surface compaction,
reduces forage production, and increases runoff. Proper
stocking rates, pasture rotation, and timely deferment of
grazing help to keep the pasture and the soit in fair
condition. In addition, suitable forage selection, fertility
maintenance, weed and brush control, and timely
applications of lime help to improve the productivity of
pasture and hayland. When pasture and hayland are
renovated, all cultural and seedbed preparation as well
as interseeding practices, if done on the contour, help
to control erosion. Interseeding grasses and legumes
into the existing sod minimizes the erosion hazard and
results in a minimum loss of grazing or hay production
during the seeding year. In some places terraces and
diversions are needed to protect critically seeded areas.

This soil is moderately well suited to trees. The
hazard of erosion and the equipment limitation are the
main management concerns. Laying out the logging
trails or roads on or nearly on the contour will help to
control erosion. Because of the slope, operating logging
equipment is somewhat hazardous. Special equipment
and caution in its use are needed. Other limitations or
hazards that affect planting or harvesting trees are
slight.
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This soil is moderately well suited to use as habitat
tor woodland wildlife. Excluding livestock from tree-
planted areas, constructing water impoundment
reservoirs, planting shrubs, and establishing food plots
adjacent 10 wooded areas help to improve the habitat.

The land capability classification is Vie.

179F—Gara loam, 18 to 25 percent slopes. This
steep, moderately well drained soil is on convex valley
side slopes on uplands. Areas are long and narrow or
irregularly shaped, and commonly range from 5 to 50
acres or more in size.

Typically, the surface layer is very dark gray, friable
loam about 7 inches thick. The subsurface layer is dark
grayish brown and yellowish brown, friable loam about 3
inches thick. The subsoil extends o a depth of about 60
inches, and is mottled. The upper part is yeilowish
brown, friabile clay loam. The next part is dark yellowish
brown and yellowish brown, very firm clay. The lower
part is yellowish brown, firm, calcareous clay loam, and
has accurulations of lime. Stones and pebbles are in
the subsoil. Scatiered stones and boulders have come
to the surface through the processes of freezing,
thawing, and heaving. In some places, the surface layer
is mixed with streaks and pockets of dark yellowish
brown clay loam subsoil material. In other places the
slopes are steeper.

inciuded with this soil in mapping are small areas of
the Armstrong and Bucknell soils on the less sloping
shoulder slopes. These soils contain more clay in the
subsoil, and typically are more poorly drained than the
Gara soil. They make up about 10 percent of the map
unit.

Permeability of this Gara soil is moderately slow.
Surface runoff is very rapid. Availabie water capacity is
high. The content of organic matier is about 2.5 to 3.5
percent in the surface layer. The subscil generally has
a low supply of available phosphorus and a very low
supply of available potassium. This soil has good tilth,
but tends to puddle if worked when wet and to crust
after hard rains. Germination and seedling development
are retarded i crusting occurs prior to seedling
emergence.

Most areas are used for pasture, hay, and woodland.
A few areas are cultivated. This soil generally is
unsuited to cultivated crops because of the slope and
the severe hazard of water erosion. it is moderately well
suited to pasture, hay, and trees. Establishing a plant
cover on the areas that have been cleared for pasture
and hay is somewhat difficult because of the slope and
the severe hazard of erosion. The slope and the gullies
and waterways limit the use of farm machinery.
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This soil is best suited to grasses and legumes for
hay and pasture. A permanent plant cover is effective in
controlling water erosion. Overgrazing or grazing when
the soil is too wet, however, causes surface
compaction, which restricts root development, reduces
forage production, and increases runoff. Proper stocking
rates, pasture rotation, and timely deferment of grazing
help to keep the pasture and the soil in goed condition.
In addition, suitable forage selection, fertility
maintenance, weed and brush control, and timely
applications of lime help to improve the productivity of
pasture and hayland. Erosion is a severe problem
because of steepness of slope; consequently, when
pasture and hayland are renovated, the use of special
equipment and cultural measures applied on the
contour are needed. Interseeding grasses and legumes
into the existing sod minimizes the erosion hazard and
results in a minimum loss of grazing or hay production
during the seeding year.

This soil is moderately well suited to trees, and many
areas remain in native hardwoods. The hazard of
erosion and the equipment limitation are the main
management concerns. Laying out logging trails or
roads on or nearly on the contour will help to conirol
erosion. Because of the slope, operating logging
equipment is dangerous. Special logging equipment and
caution in its use are needed. Other limitations or
hazards that affect planting or harvesting trees are
slight.

This soil is moderately well suited to use as habitat
for woodtand wildlife. Excluding livestock from wooded
areas, constructing water impoundment reservoirs,
planting trees and shrubs, and establishing food plots
adjacent to wooded areas help to maintain or improve
the habitat.

The land capability classification is Vie.

179F2—Gara clay loam, 18 to 25 percent slopes,
moderately eroded. This steep, moderately well
drained soil is on convex valley side slopes on uplands.
Areas are long and narrow or irregularly shaped, and
commonly range from 5 to 50 acres or more in size.

Typically, the surface layer is very dark grayish
brown, friable clay loam about 7 inches thick. it is mixed
with streaks and pockets of dark yellowish brown
subsoil material. The subsoil is about 45 inches thick.
The upper part is dark yeliowish brown, firm clay loam.
The next part is yellowish brown, very firm clay. The
lower part is yellowish brown and light brownish gray,
firm, calcareous clay loam, and has accumulations of
lime. The substratum to a depth of about 60 inches is
yellowish brown and light brownish gray, mottied, firm,
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calcareous clay loam, and has accumulations of lime.
Stones and pebbles are in the subsoil and substratum.
Scattered stones and boulders have come to the
surface through the processes of freezing, thawing, and
heaving. In some places the surface layer is very dark
gray loam about 7 inches thick and the subsurface layer
is dark grayish brown loam about 3 inches thick. In
some small severely eroded areas, the surface layer is
mostly dark yellowish brown clay loam. in places the
slope is steeper than 25 percent.

Included with this soil in mapping are small areas of
the Armstrong and Bucknell soils on the less sloping
shoulder slopes. These soils contain more clay in the
subsoil, and typically are more poorly drained than the
Gara soil. They make up about 10 percent of the map
unit.

Permeability of this Gara soil is moderately slow.
Surface runoif is very rapid. Available water capacity is
high. The content of organic matter is about 2 to 3
percent in the surface layer. The subscil generally has
a low supply of available phosphorus and a very low
supply of available potassium. This soil has fair tilth,
and tends to puddie if worked when wet and to crust
after hard rains. Germination and seedling development
are retarded if crusting occurs prior to seedling
emergence.

Many areas are used for hay and pasture. Some
areas are cultivated. This soil generally is unsuited to
cultivated crops because of the siope and the severe
hazard of further erosion. It is moderately well suited to
pasture, hay, and trees. Establishing a plant cover on
the areas that have been cleared for pasture and hay is
difficult because of the slope and the severe hazard of
further erosion. The slope and the gullies and
waterways limit the use of farm machinery.

This soil is best suited to grasses and legumes for
hay and pasture. A permanent plant cover is effective in
controiling further soil erosion. Overgrazing or grazing
when the soil is too wet, however, causes surface
compaction, which restricts root development, reduces
forage production, and increases runoff. Proper stocking
rates, pasture rotation, and timely deferment of grazing
help to keep the pasture and the soil in good condition.
In addition, suitable forage selection, fertility
maintenance, weed and brush control, and timely
applications of lime help to improve the productivity of
pasture and hayland. Erosion is a severe problem
because of steepness of slope; consequently, the use
of special equipment and cultural measures applied on
the contour are needed when pasture and hayland are
renovated. Interseeding grasses and legumes into the
existing sod minimizes the erosion hazard and results in
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a minimum loss of grazing or hay production during the
seeding year.

This soil is moderately well suited to trees, and few
areas remain in native hardwoods. The hazard of
erosion and the equipment limitation are the main
management concerns. Laying out logging trails or
roads on or nearly on the contour will help to control
erosion. Because of the slope, operating logging
equipment is dangerous. Special logging equipment and
caution in its use are needed. Seedlings survive and
grow well. Other limitations or hazards that affect
planting or harvesting trees are slight.

This soil is moderately well suited to use as habitat
for woodland wildlife. Exciuding livestock from wooded
areas, constructing water impoundment reservoirs,
planting irees and shrubs, and establishing food plots
adjacent to wooded areas help to maintain or improve
the habitat.

The iand capability classification is Vlle.

192C—Adair loam, 5 to 9 percent slopes. This
moderately sioping, moderately well drained and
somewhat poorly drained soil is on convex ridgetops
and shoulder slopes on uplands. Areas are fong and
narrow or irregularly shaped, and commonly range from
4 to 20 acres in size.

Typically, the surface layer is black, friable loam
about 8 inches thick. The subsurface layer is very dark
grayish brown, friable clay loam about 3 inches thick.
The subsoil extends to a depth of about 60 inches, and
is mottled. The upper part is brown, firm clay ioam. The
next part is reddish brown, red, and strong brown, very
firm clay. The lower part is yellowish brown and light
brownish gray, very firm and firm clay and clay loam. In
some piaces the surface layer is mixed with streaks and
pockets of brown clay loam subsoil material.

Permeability of this Adair soil is slow. Surface runoff
is medium. Available water capacity is high. The soil
has a seasonal high water table at a depth of 1 t0 3
feet. The shrink-swell patential is high. The content of
organic matter is about 3 to 4 percent in the surface
layer. The subsoil generally has a very low supply of
available phosphorus and potassium. This soil has good
tiith, but tends to puddle if worked when wet.

Many areas are used for hay and pasture. Some
areas are cultivated. This soil is moderately weit suited
to corn, soybeans, and small grains. it is well suited to
grasses and legumes for hay and pasture. If cultivated
crops are grown, water erosion is a severe hazard.
Water erosion can be adequately controlled in
intensively row-cropped areas through a combination of
conservation practices. These practices can be a
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system of conservation tillage that leaves crop residue
on the surface, winter cover crops, contour farming,
contour stripcropping, grassed waterways, grassed
headlands, a cropping rotation that includes grasses
and legumes, and terraces. If terraces are buili, cuts
should be held to a minimum depth to avoid exposure
of the clayey subsoil, or topsoil should be stockpiled
and spread over excavated and buiit-up areas to ease
restoration of productivity. This soil is wet and seepy
during wet periods. Seepy and wet spots are common
near the contact with the loess-covered soils upslope.
The installation of interceptor tiles above the seep line
lowers the seasonal high water table, and benefits row
crops and grasses and legumes for hay and pasture.
Regular additions of organic material to the soil improve
soil fertility, maintain good tilih, and increase the rate of
water infiltration.

This soil is best suited to grasses and legumes for
hay and pasture. A cover of pasture plants or hay is
also effective in controlling water erosion. Overgrazing
or grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
reduces forage production, and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition. In
addition, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime help to
improve the productivity of pasture and hayland. When
pasture and hayland are renovated, all cultural and
seedbed preparation as well as interseeding practices,
if done on the contour, help to control erosion.
Interseeding grasses and legumes into the existing sod
minimizes the erosion hazard and results in a minimum
loss of grazing or hay production during the seeding
year.

The land capability classification is ille.

192C2--Adair clay loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping,
moderately well drained and somewhat poorly drained
soil is on convex ridgetops and shoulder slopes on
uplands. Areas are long and narrow or irregularly
shaped, and commonly range from 5 to 30 acres or
more in size.

Typically, the surface layer is very dark gray, friable
clay loam about 8 inches thick. It is mixed with streaks
and pockets of brown subsoil material. The subsoil
extends to a depth of about 60 inches. i is mottled. The
upper part is brown, firm clay loam. The next part is
strong brown, very firm clay. The lower part is reddish
brown, strong brown, yellowish brown, and light



56

brownish gray, very firm and firm clay and clay loam. In
some places the surface layer and subsurface layer are
black, very dark gray, and very dark grayish brown, and
are 10 or more inches thick. In small severely eroded
areas, the surface layer is mostly brown clay loam.

Permeability of this Adair soil is slow. Surface runoff
is medium. Available water capacity is high. The soll
has a seasonal high water table at a depth of 1 to 3
feet. The shrink-swell potential is high. The content of
organic matter is about 2 to 3 percent in the surface
layer. The subsoil generally has a very low supply of
available phosphorus and potassium. This soil has good
tilth, but tends to puddle if worked when wet.

Many areas are used for cultivated crops. Some
areas are used for hay and pasture. This soil is
moderately well suited to corn, soybeans, and small
grains. It is well suited to grasses and legumes for hay
and pasture.

If cultivated crops are grown, further erosion is a
severe hazard. Erosion can be adequately controlled in
intensively row-cropped areas through a combination of
conservation practices. These practices ¢can be a
system of conservation tillage that leaves crop residue
on the surface, winter cover crops, contour farming,
contour stripcropping, grassed waterways, grassed
headlands, a cropping rotation that includes grasses
and legumes, and terraces. If terraces are built, cuts
should be held to a minimum depth to avoid exposure
of the clayey subsail or the topsoil should be stockpiled
and spread over excavated and built-up areas to ease
restoration of produciivity.

This soil is wet and seepy during wet periods. Seepy
and wet spots are common near the contact with the
loess-covered soils upslope. The installation of
interceptor tiles above the seep line lowers the
seasonal! high water table, and is beneitcial to row
crops and to grasses and legumes for hay and pasture.
Regular additions of organic material to the soil improve
soil fertility and tilth, and increase the rate of water
infiltration. This soil generally needs more nitrogen than
the uneroded Adair soils, and requires greater
production inputs to maintain higher yields and to
maintain or improve tilth.

This soit is best suited to grasses and legumes for
hay and pasture. A cover of pasture plants or hay is
also effective in controlling erosion. Overgrazing or
grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
reduces forage production, and increases runoii. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods heip to
keep the pasture and the soil in good condition. In
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addition, suitable forage selection, fertility maintenance,
weed contro!, and timely applications of lime help to
improve the productivity of pasture and hayland. When
pasture and hayland are renovated, all cultural and
seedbed preparation as well as interseeding practices,
it done on the cantour, help to control erosion.
interseeding grasses and legumes into the existing sod
minimizes the erosion hazard, and results in a minimum
loss of grazing or hay production during the seeding
year.

The land capability classification is llle.

192D—Adair loam, 9 to 14 percent slopes. This
strangly sloping, moderately well drained and somewhat
poorly drained soil is on convex ridgetops, nose slopes,
and shoulder slopes on uplands. Areas are long and
narrow or irregularly shaped, and commonly range from
4 to 20 acres or more in size.

Typically, the surface layer is black, friable loam
about 8 inches thick. The subsurface layer is very dark
gray, friable clay loam about 3 inches thick. The subsoil
extends to a depth of about 60 inches, and is mottled.
The upper part is very dark grayish brown and brown,
firm clay toam. The next part is yellowish red, very firm
clay. The lower part is yellowish brown and strong
brown, very firm and firm clay and clay loam. In some
places the surface layer is mixed with streaks and
pockets of brown clay loam subsoil material. Alse, in
places the subsoil does not have reddish hues and
contains less clay.

Permeability of this Adair soil is slow. Surface runoff
is rapid. Available water capacity is high. The scil has a
seasonal high water table at a depth of 1 to 3 feet. The
shrink-swell potential is high. The content of organic
matter is about 3 to 4 percent in the surface layer. The
subsoil generally has a very low supply of available
phosphorus and potassium. This scil has good tilth, but
tends io puddie if worked when wet.

Most areas are used for hay and pasture. Some
areas are cultivated. This soil is moderately well suited
to occasional row crops. It is well suited to small grains
and to grasses and legumes for hay and pasture. if row
Crops are grown, erosion is a severe hazard. Erosion
can be adequately controlled for occasional row crops
through a combination of conservation practices. These
practices can be a system of conservation tillage that
leaves crop residue on the surface, winter cover crops,
contour stripcropping, grassed waterways, grassed
headiands, a cropping rotation that includes grasses
and legumes, and terraces. This soil is wet and seepy
during wet periods. Seepy and wet spots are common
near the contact with loess-covered soils upslope. The



Clarke County, lowa

installation of interceptor tiles above the seep line
lowers the seasonal high water table, and benefits row
crops and grasses and legumes for hay and pasture.
Regular additions of organic material to the soil help {o
improve fertility, maintain good tiith, and also increase
the rate of water infiltration.

This soil is best suited to grasses and legumes for
hay and pasture. A cover of pasture plants or hay Is
also effective in controlling erosion. Overgrazing or
grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
reduces forage production, and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasture and the soll in good condition. In
addition, suitabie forage selection, fertility maintenance,
weed control, and timely applications of lime help to
improve the productivity of pasture and hayland. When
pasture and hayland are renovated, all cultural and
seedbed preparation as well as interseeding practices,
if done on the ¢ontour, help to conirol erosion.
Interseeding grasses and legumes into the existing sod
minimizes the erosion hazard and resuilts in a minimum
loss of grazing or hay production during the seeding
year.

The land capability classification is Ve.

192D2—Adair clay loam, 9 to 14 percent slopes,
moderately eroded. This strongly sioping, moderately
well drained and somewhat poorly drained soil is on
convex ridgetops, nose slopes, and shoulder slopes on
uptands. Areas are long and narrow or irreguiarly
shaped, and commonly range from 5 to 40 acres or
more in size.

Typically, the surface layer is very dark gray, friable
clay loam about 8 inches thick. it is mixed with streaks
and pockets of brown subsoil material. The subsaoil
extends to a depth of about 60 inches, and is mottled.
The upper part is brown and strong brown, very firm
clay. The next part is yellowish red and gray, very firm
clay. The lower part is yellowish brown and light
brownish gray, firm clay loam.

Permeability of this Adair soil is slow. Surface runoft
is rapid. Available water capacity is high. The soil has a
seasonal high water table at a depth of 1 to 3 feet. The
shrink-sweill potential is high. The content of organic
matier is about 2 to 3 percent in the surface {ayer. The
subsoil generally has a very low supply of availabie
phosphorus and potassium. This soil has good tilth, but
tends to puddle if worked when wet and to crust after
hard rains.

Most areas are cultivated. Some areas are used for
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hay and pasture. In most areas this soil is managed
along with the adjacent soils. This soil is poorly suited
to row crops. It is moderately well suited to small grains
and to grasses and legumes for hay and pasture. If row
crops are grown, further soil erosion is a severe hazard.
Erosion can be adequately controlled for occasional row
crops through a combination of conservation practices.
These practices can be a system of conservation tillage
that ieaves crop residue on the surface, winter cover
crops, contour farming, contour striperopping, grassed
waterways, grassed headlands, a cropping rotation that
includes grasses and legumes, and terraces. This soil is
wet and seepy during wet periods. Seepy and wet spots
are common near the contact with loess-covered soils
upslope. The installation of interceptor tiles above the
seep line lowers the seasonal high water table, and
benefits row crops as well as grasses and legumes for
hay and pasture. Regular additions of organic material
to the soil help to improve fertility, maintain good tilth,
help to prevent crusting, and increase the rate of water
infiltration. This soil generally needs more nitrogen than
the uneroded Adair soils, and greater production inputs
are needed to maintain higher yields and to maintain or
improve tiith.

This soil is best suited to grasses and legumes for
hay and pasture. A cover of pasture plants or hay is
also effective in controlling erosion. Overgrazing or
grazing when the soil is too wet, however, causes
surface compaction, which restricts root development,
reduces forage production, and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods heip to
keep the pasture and soil in good condition. In addition,
suitable forage selection, fertility maintenance, weed
control, and timely applications of lime help to improve
the productivity of pasture and hayland. When pasture
and hayland are renovated, all cultural and seedbed
preparation as well as interseeding practices, if done on
the contour, help to control erosion. Interseeding
grasses and legumes into the existing sod minimizes
the erosion hazard, and resuits in a minimum loss of
grazing or hay production during the seeding year.

The land capability ciassification is |Ve.

192D3—Adair clay loam, 9 to 14 percent slopes,
severely eroded. This strongly sioping, moderately well
drained and somewhat poorly drained soil is on convex
ridgetops, nose slopes, and shoulder slopes on
uplands. Areas are long and narrow or irregulasly
shaped, and commonly range from 3 {0 15 acres or
more in size.

Typically, the surface layer is brown, firm clay loam
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about 7 inches thick. it is mixed with 20 to 25 percent
streaks and pockets of very dark gray loam material of
the original surface layer, The subsoil extends o a
depth of about 60 inches, and is mottled. The upper
part is red, brown, and yellowish red, very firm clay.
The next part is strong brown and gray, very firm clay.
The tower part is yellowish brown and light brownish
gray, firm clay loam. Stones and pebbies are scattered
an the surface as well as in the subsoil and substratum.
In some places the surface layer is very dark gray,
friable clay loam about 8 inches thick. It is mixed with
streaks and pockets of brown clay loam subsoil material
because of erosion and plowing.

Permeability of this Adair soil is slow. Surface runoff
is rapid. Available water capacity is high. The soil has a
seasonal high water table at a depth of 1 to 3 feet. The
shrink-swell potential is high. The content of organic
matter is about 1 to 2 percent in the surface layer. The
subsoil generally has a very low supply of available
phosphorus and potassium. This soil has poor tilth, and
tends to puddle if worked when wet and to crust after
hard rains. Germination and seediing development are
retarded if crusting accurs prior to seedling emergence.

Many areas are cultivated. Some areas are used for
hay and pasture. In most areas these soils are
managed along with the adjacent soils. Because of the
slope and the severe hazard of further erosion, this soil
generally is unsuited to corn, soybeans, and small
grains. It is suited to grasses and legumes for hay and
pasture. A permanent cover of pasture plants or hay is
effective in controlling further erosion. However,
managing pasture and hayland may be difficult because
this soil is wet and seepy during wet periods, and has
poor tilth. The installation of interceptor tiles on adjacent
soils above the seep line benefits grasses and legumes
for hay and pasture preduction. Overgrazing or grazing
when the soil is too wet, however, causes surface
compaction, which restricts root development, reduces
forage production, and increases runoff. Proper stocking
rates, pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and the soil in fair condition. In addition,
suitable forage selection, fertility maintenance, weed
conirol, and timely applications of lime help to improve
the productivity of pasture and hayland. When pasture
and hayland are renovated, all cuitural and seedbed
preparation as wel! as interseeding practices, if done on
the contour, help to control erosion. interseeding
grasses and legumes into the existing sod minimizes
the hazard of further erosion and results in a minimum
loss of grazing or hay production during the seeding
year.

Soil Survey

The land capability classification is Vle.

211—Edina silt loam, 0 to 2 percent slopes. This
neatly level, poorly drained soil is on narrow to broad,
interstream divides on loess-covered uplands. Areas
are irregularly shaped, and commonly range from 3 {o
25 acres or more in size.

Typically, the surface layer is very dark grayish -
brown, friable silt loam about 10 inches thick. The
subsurface layer is grayish brown and dark grayish
brown, friable silt loam and silly clay loam about 8
inches thick. The subsoil extends to a depth of about 60
inches, and is mottled. The upper part is very dark gray
and dark gray, very firm silty clay. The next part is dark
grayish brown and grayish brown, very firm silty clay.
The lower part is grayish brown, firm siity clay icam.

Included with this soil in mapping are small areas of
the Haig soils. These soils are in the convex areas
between shaliow depressions, and can be drained more
easily than the Edina soil. They make up 5 to 10
percent of the map unit.

Permeability of this Edina s0il is very slow. Surface
runoff is very slow. Available water capacity is
moderate. The soil has a seasonal high water tabie at a
depth of 0.5 to 2.0 feet. The shrink-swell potential is
very high. The content of organic matter is about 3.5 to
4.5 percent in the surface layer. The subsoil generally
has a very low supply of available phosphorus and
potassium. This sail has fair tilth, and tends to puddle if
worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and smali grains and to
grasses and legumes for hay and pasture. Adequate
subsurface drainage is very difficult because of the high
content of clay in the subsoil. A surface drainage or tile
intake system helps to reduce ponding and thus helps
to prevent the drowning of crops. A ridge-tilt planting
system, in which the sail is ridged and row crops are
planted on the ridges, helps to overcome the wetness
and the low scil temperature in spring. However, this
system needs to be arranged so water will run off this
soil.

This soil is suited to grasses and legumes for hay
and pasture. However, management may be difficult
because this soil is poorly drained and is ponded for
brief periods. Forage species that tolerate wetness will
help to maintain productivity. Surface drainage is
necessary for alfalfa crops. Overgrazing or grazing
when the soil is too wet causes surface compaction,
which restricts root development and increases
ponding. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted equipment use
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during wet periods help to keep the pasture and the soil
in good condition. In addition, fertility maintenance,
weed control, and timely applications of lime help to
improve the productivity of pasture and hayland.

The land capabitity classification is lliw.

220—Nodaway siit loam, 0 to 2 percent slopes.
This nearly level, moderately well drained soil is in
areas of recent deposition on bottom land near major
streams. lf is subject to flooding. Areas are long and
narrow or irregularly shaped, and commonly range from
10 to 60 acres or more in size.

Typically, the surface layer is very dark gray and very
dark grayish brown, friable silt loam about 9 inches
thick. The substratum to a depth of about 60 inches is
stratified dark grayish brown, very dark grayish brown,
grayish brown, and very dark gray, mottled, friable silt
loam and thin layers of fine sandy loam, loam, sandy
ioam, or silty clay loam. In some places, the surface
layer is loam, siity clay loam, or sandy loam.

included with this soil in mapping are small scattered
areas of the poorly drained Coio soils and the
somewhat poorly drained Lawson soils. They are in
landscape positions similar to those of the Nodaway
soil. These soils make up 10 to 15 percent of the map
unit.

Permeability of this Nodaway soil is moderate.
Surface runoff is slow. Available water capacity is very
high. The soil has a seasonal high water table at a
depth of 3 to 5 feet. The content of organic matter is
about 1.5 to 2.5 percent in the surface layer. The
subsocil generally has a medium supply of available
phosphorus and a very low supply of available
potassium. This soil has good tilth.

Most areas are cuitivated. This soil is well suited to
corn, soybeans, and small grains and to grasses and
legumes for hay and pasture. In many years row crops
can be grown if the soil is adequately protected from
floodwater. in many areas diversion terraces are
needed to protect the sqil from the runoff from the
higher surrounding areas. A ridge-till planting system, in
which the soil is ridged and row crops are planted on
the ridges, helps to overcome the wetness and the low
soil temperature.

This soil is suited to grasses and legumes for hay
and pasture. Most areas that are narrow or are
dissected by old streams are in permanent pasture.
However, overgrazing or grazing during wet periods
after flooding causes surface compaction and puddling
of the soil. Pasture rotation, timely deferment of grazing,
and restricted use during wet petiods help to keep the
pasture and the soil in good condition. in addition,
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suitable forage selection, fertility maintenance, weed
and brush control, and timely applications of lime help
to improve the productivity of pasture and hayland.

This soil is well suited to trees, and a few small
areas remain in native hardwoods. New stands of trees
are easily harvested or planted if species are properly
selected and managed.

The land capability classification is llw.

222C—Clarinda silty clay loam, 5 to 9 percent
slopes. This moderately sloping, pootly drained soil is
on short, convex side slopes and in coves at the heads
of drainageways on uplands. Areas are long and narrow
or irregularly shaped, and commonly range from 5 to 30
acres or more in size.

Typically, the surface layer is black, friable silty clay
loam about 9 inches thick. The subsurface layer is very
dark gray, very firm silty clay about 3 inches thick. The
subsoil extends to a depth of about 60 inches. It is
mottled. The upper part is dark gray, very firm siity clay,
and the lower part is gray, very firm clay. In some
places the surface layer is mixed with streaks and
pockets of dark gray silty clay subsoil material.

Included with this soil in mapping are small areas of
Arispe and Clearfield soils. The Arispe and Clearfield
soils are upslope, and have less clay content in the
subsoil than the Clarinda soil. These soils make up 10
to 15 percent of the map unit.

The Clarinda soil is very slowly permeable. Surface
runoff is medium. Available water capacity is high. The
soil has a seasonal high water table at a depth of 1t¢ 3
feet. The shrink-swel! potential is high. The content of
organic matter is about 3 to 4 percent in the surface
layer. The subsoil generally has a very low suppiy of
available phosphorus and potassium. This soit has fair
tilth, and tends to puddle and to clod if worked when
wet.

Most areas are used for cultivated crops, hay, and
pasture. Areas of this soil generally are in narrow bands
below the loess soils and are farmed along with
adjacent soils. The soil is pootly suited to intensive row
cropping. |t is moderately well suited to small grains
and to grasses and legumes for hay and pasture. if
cultivated crops are grown, the wetness is a very
serious limitation and ercsion is a severe hazard.
Subsurface drainage is not feasible in this very slowly
permeable soil. Installation of interceptor tiles in the
more permeable soils upslope lowers the seasonal high
water table in this soil. Erosion can be adequately
controlled for occasional row crops through a
combination of conservation practices. These practices
can be a system of conservation tillage that leaves crop
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residue on the surface, winter cover crops, contour
farming, and a cropping rotation that includes grasses
and legumes. Grassed waterways help to prevent gully
erosion. Leaving residue on the surface and regularly
adding organic material to the soil help to improve
fertility and tilth and to increase the rate of water
infiltration.

This soil is best suited to grasses and legumes for
hay and pasture. A cover of pasture plants or hay is
also effective in controlling erosion. Management of
pasture and hayland can be difficult because this soil is
wet and seepy in spring and early summer. Forage
species that tolerate wetness wiil help to maintain
productivity. The installation of interceptor tiles on
adjacent upslope soils helps to reduce wetness and
seepy spots. Qvergrazing or grazing when the soil is
too wet causes surface compaction, which restricts root
development, reduces forage production, and increases
runoff. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture and the soil in good
condition. in addition, {ertility maintenance, weed
control, and timely applications of lime help to improve
the productivity of pasture and hayland. When pasture
and hayland are renovated, all cultural and seedbed
preparation as well as interseeding practices, if done on
the contour, help to control erosion. Interseeding
grasses and legumes into the existing sod minimizes
the erosion hazard and results in a minimum loss of
grazing or hay production during the seeding year.

The land capability classification is IVw.

222C2—Clarinda silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
poorly drained soil is on short, convex side slopes and
in coves at the heads of drainageways on uplands.
Areas are long and narrow or irregularly shaped, and
commonly range from 8 to 50 acres or more in size.

Typically, the surface layer is black, friable silty clay
loam about 9 inches thick, It is mixed with streaks and
pockets of dark gray siity clay subsoil material. The
subsoil extends to a depth of about 60 inches, ltis
mottled and very firm. The upper part is dark gray silty
clay, and the lower part is gray and light gray clay. In
some places the surface layer and subsurface layer are
black and very dark gray, friable silty clay loam 10
inches or more thick.

Inciuded with this soil in mapping are small areas of
the Arispe and Clearfield soils. The Arispe and
Clearfield soils are upslope, and have less clay content
in the subsoil than the Clarinda sqil. Also included are
small areas scattered throughout the map unit where
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the surface layer is dark gray, very firm silty clay. These
areas make up 10 to 15 percent of the map unit.

Permeability of this Clarinda soil is very slow.
Surface runoff is medium, Available water capacity is
high. The soil has a seasonal high water table at a
depth of 1 to 3 feet. The shrink-swell potential is high.
The content of organic matter is about 2 to 3 percent in
the surface layer. The subsoil generally has a very low
supply of available phosphorus and potassium. This soil
has fair tilth, and tends to puddile and to clod if worked
when wet.

Most areas are cultivated. Areas of this soil generally
are in narrow bands below the loess soils, and are
farmed along with adjacent soils. This soil is poorly
suited to intensive row cropping. It is moderately well
suited to small grains and to grasses and legumes for
hay and pasture. If cultivated crops are grown, wetness
is a very serious limitation and further erosion is a
severe hazard. Subsurface drainage is not feasible
because this soil is very slowly permeable. Installing
interceptor tiles in the more permeable soils upslope
helps to reduce wetness in this soil. Erosion can be
adequately controlled for occasional row crops through
a combination of soil conservation practices. These
practices can be a system ¢f conservation tillage that
leaves crop residue on the surface, winter cover crops,
contour farming, and a cropping rotation that includes
grasses and legumes. Grassed waterways help to
prevent gully erosion. Leaving residue on the surface
and regularly adding organic material to the soil help to
improve fertility and tilth and increase the rate of water
infiltration.

This soil is best suited to grasses and legumes for
hay and pasture (fig. 12). A cover of pasture plants or
hay is also effective in controlling soil erosion.
Management of pasture and hayland can be difficult
because this soil is wet and seepy in spring and early
summer. Forage species that tolerate wetness will help
to maintain productivity. Installing interceptor tiles on
adjacent upslope soils helps to reduce wetness and
seepy spots. Overgrazing or grazing when the soil is
too wet causes surface compaction, which restricts root
development, reduces forage production, and increases
runoff. Proper stocking rates, pasture rotation, timely
determent of grazing, and restricted use during wet
periods help to keep the pasture and the soil in good
condition. In addition, fertility maintenance, weed
control, and timely applications of lime help to improve
the productivity of pasture and hayland. When pasture
and hayland are renovated, all cultural and seedbed
preparation as well as interseeding practices, if done on
the contour, help to control erosion. Interseeding
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Figure 12.—An area of hayland on Clarinda silty clay loam, 5 to 9 percent slopes, moderately eroded. Crop rotations help to control erosion

on this soil.

grasses and legumes into the existing sod minimizes

the erosion hazard, and results in a minimum loss of

grazing or hay production during the seeding year.
The land capability classification is IVw.

222C3—Clarinda silty clay, 5 to 9 percent slopes,
severely eroded. This moderately sloping, poorly
drained soil is on short, convex side slopes and in
coves at the heads of drainageways on uplands. Areas

are long and narrow or irregular in shape, and
commonly range from 5 to 25 acres or more in size.
Typically, the surface layer is dark grayish brown and
very dark gray, very firm silty clay about 4 inches thick.
It is mixed with 20 to 25 percent streaks and pockets of
black material from the original surface layer. The
subsoil extends to a depth of about 60 inches. It is
mottled and very firm. The upper part is dark grayish
brown and dark gray silty clay, and the lower part is



62

gray and light gray clay. In some places the surface
layer is black or very dark gray silty clay loam 7 o 9
inches thick. it is mixed with streaks and pockets of
dark grayish brown or dark gray siity clay subsoil
material.

Included with this soil in mapping are small areas of
Arispe and Clearfield soils. These soils are upslope,
and have less clay content in the subsoil than the
Clarinda scil. These soils make up 10 to 15 percent of
the map unit.

Permeability of this Clarinda soil is very siow.
Surface runoff is medium. Available water capacity is
high. The soil has a seasonal high water table at a
depth of 1 to 3 feet. The shrink-swell potential is high.
The content of organic matter is about 1.5 o 2.5
percent in the surface layer. The subsoil generally has
a very low supply of available phosphorus and
potassium. This soil has poor tilth, and tends to puddle
and to clod if worked when wet.

Most areas are cuitivated, or have been cultivated in
the past. Some areas are used for hay and pasture.
This soil generally is farmed along with the adjoining
soits. it generally is unsuited to corn, soybeans, and
small grains. It is poorly suited to grasses and legumes
for hay and pasture. If cultivated crops are grown, the
seasonal high water table is a very serigus limitation
and further erosion is a severe hazard. Surface crusting
also adversely affects seedling emergence. The surface
layer tends to seal and to crust after hard rains. As a
result, the rate of water infiliration is reduced and the
runoff rate is increased. The increased runoff rate
accelerates sheet and gully erosion.

This soil is suited to grasses and legumes for hay
and pasture. A cover of pasture plants or hay is aiso
effective in controlling soil erosion. Management of
pasture and hayland may be difficult because this soil is
wet and seepy in spring and early summer. Forage
species that tolerate wetness will help to maintain
productivity. Installing interceptor tiles on adjacent,
upslope soils helps to reduce wetness and seepy spots.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development,
reduces forage production, and increases runoff. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasture and the soil in good condition. In
addition, fertility maintenance, weed control, and timely
applications of lime help to improve the productivity of
pasture and hayland. When pasture and hayland are
renovated, all cultural and seedbed preparation as well
as interseeding practices, if done on the contour, help
to control erosion. Interseeding grasses and legumes
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into the existing sod minimizes the erosion hazard and
resuits in a minimum loss of grazing or hay production
during the seeding year.

The land capability classification is Vle.

222D2—Clarinda silty clay loam, 9 to 14 percent
slopes, moderately eroded. This strongly sloping,
poorly drained soil is on short, convex side slopes and
in coves at the heads of drainageways on uplands.
Areas are long and narrow or irregular in shape, and
commonly range from 8 to 30 or more acres in size.

Typically, the surface layer is very dark gray, friable
silty clay loam about 7 inches thick. It is mixed with
streaks and pockets of dark gray and dark grayish
brown silty clay subsoil material. The subsoi! extends to
a depth of about 60 inches. It is mottled and very firm.
The upper part is dark gray silty clay, and the lower part
is gray and light gray clay. In some places the surface
and subsurface layers are black and very dark gray,
friable siity clay loam about 10 or more inches thick.

Inciuded with this sqil in mapping are small areas of
Arispe and Clearfield soils on the less sioping, upper
part of the slopes. These soils have less clay content in
the subsoil than the Clarinda soil. Also included are
small areas scattered throughout the map unit where
the surface layer is dark gray, very firm silty clay. These
areas have poor tilth, and are very difficult to prepare
as a seedbed. Included areas make up about 10
percent of the map unit.

Permeability of this Clarinda soil is very slow.
Surface runoff is rapid. Available water capacity is high.
The soil has a seasonal high water table at a depth of 1
to 3 feet. The shrink-swell potential is high. The content
of organic matter is about 2 to 3 percent in the surface
layer. The subsoil generally has a very low supply of
available phosphorus and potassium. This soil has fair
titth, and tends to puddle and to clod if worked when
wet and to crust after hard rains.

Most areas are used for cultivated crops, hay, or
pasture. Areas of this scil generally are in narrow bands
below the ioess soils, and are farmed along with
adjacent soils. This soil is poorly suited to corn and
soybeans. it is moderately well suited to small grains
and to grasses and legumes for hay and pasture. If
cultivated crops are grown, wetness is a very serious
limitation and further erosion is a severe hazard.
Erosion can be adequately controlled for occasional row
crops through a combination of conservation practices.
These practices can be a system of conservation tillage
that leaves crop residue on the surface, winter cover
crops, contour farming, and a cropping rotation that
includes grasses and legumes. Grassed waterways help
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to prevent gully erosion. Subsurface drainage is not
feasible on this very slowly permeable soil. Installing
interceptor tiles in the more permeable soils upsiope
helps to reduce wetness on this soil. Leaving residue on
the surface and regularly adding organic material to the
soil help to improve fertility and tilth, to prevent crusting,
and to increase the rate of water infiltration.

This soil is suited to grasses and legumes for hay
and pasture. A cover of pasture plants or hay is also
effective in controlling erosion. Management of pasture
and hayland may be difficult because this soil is wet
and seepy in spring and early summer. Forage species
that tolerate wetness will help to maintain productivity.
Installing interceptor tiles on the adjacent, upsiope soils
helps to reduce wetness and seepy spots. Overgrazing
or grazing when the soil is too wet causes surface
compaction, which restricts root development, reduces
forage production, and increases runoff. Proper stocking
rates, pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture and the soil in good condition. In addition,
fertility maintenance, weed control, and timely
applications of lime help to improve the productivity of
pasture and hayland. When pasture and hayland are
renovated, all cuitural and seedbed preparation and
interseeding practices, if done on the contour, help to
control erosion. Interseeding grasses and legumes into
the existing sod minimizes the erosion hazard and
results in a minimum loss of grazing or hay production
during the seeding year.

The land capability classification is Ve,

269—Humeston siit loam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is on flat, concave
foot slopes and slighily concave slack water areas on
bottom land. 1t is subject to flooding. Areas are irregular
in shape, and commonly range from 4 to 20 or more
acres in size.

Typically, the surface layer is very dark gray and
black, friable silt loam about 9 inches thick. The next
layer is black, friable silt loam about 7 inches thick. The
subsurface layer is dark gray and gray, friable silt loam
about 12 inches thick. The subsoil extends to a depth of
about 60 inches, and is mottled. The upper part is very
dark gray, friable silty clay loam. The next part is black
and very dark gray, firm silty clay. The lower part is
dark gray and very dark gray, firm silty clay loam.

Permeability of this Humeston soil is very slow.
Surface runoff is very slow. Available water capacity is
high. The soil has a seasonal high water table between
the surface and a depth of 1 foot. The shrink-swell
potential is high. The content of organic matter is about
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3 to 4 percent in the surface layer. The subsoil
generally has a medium supply of available phosphorus
and a very low supply of available potassium. This soil
has fair tilth, and tends to puddte if worked when wet,

Most areas are cuitivated. This soil is moderately well
suited to corn, soybeans, and small grains. It is well
suited to grasses and legumes for hay and pasture.
Row crops can be grown much of the time if the soil is
adequately drained and protected from floodwater. Tile
drains generally do not work satisfactorily in this very
slowly permeable soil. In the lower areas flooding also
limits their use. Open ditches, surface drainage, and
diversions all help to remove surface water and fo
reduce wetness. This soil warms slowly in the spring
and dries slowly after rains. in years of heavy rainfail,
planting is delayed. A ridge-till planting system, in which
the soil is ridged and row crops are pianted on the
ridges, helps to reduce wetness and to overcome the
low soil temperature. Adding organic material and
deferring tillage when the soif is wet help to maintain
good tilth, to improve fertility, to prevent crusting, and to
increase the rate of water infiltration.

This soil is suited to grasses and legumes for hay
and pasture. However, overgrazing or grazing when the
soil is wet causes surface compaction, which restricts
root development and increases ponding. Proper
stocking rates, pasture rotation, timely