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

Major fieldwork for this soil survey was completed in the period 1968-74. Soil names and descriptions
were approved in 1975, Unless otherwise indicated, statements in the publication refer to conditions in
the county in 1975. This survey was made cooperatively by the Soil Conservation Service and the Missouri
Agricultural Experiment Station. It is part of the technical assistance furnished to the Montgomery
County Soil and Water Conservation District and the Warren County Soil and Water Conservation District.

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

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms,
ranches, and woodlands; in selecting sites for
roads, ponds, buildings, and other structures;
and in judging the suitability of tracts of land
for farming, industry, and recreation.

Locating Soils

All of the soils of Montgomery and Warren
Counties are shown on the detailed map at the
back of this publication. This map consists of
many sheets made from aerial photographs.
Each sheet is numbered to correspond with a
number on the Index to Map Sheets.

On each sheet of the detailed map soil areas
are outlined and identified by symbols. All areas
..marked with the same symbol are the same kind
of soil. The soil symbol is inside the area if
there is enough room; otherwise, it is outside
and a pointer shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be used to
find information. This guide lists all the soils
of the county in alphabetic order by map symbol
and gives the capability classification of each.
It also shows the page where each soil is de-
scribed and the tree and shrub group in which
the soil has been placed.

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by
using the soil map and information in the text.

Translucent material can be used as an overlay
over the soil map and colored to show soils that
have the same limitation or suitability. For ex-
ample, soils that have a slight limitation for a
given use can be colored green, those with a
moderate limitation can be colored yellow, and
thgse with a severe limitation can be colored
red,

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from the
discussions of the capability groupings, and
the woodland management and productivity.

Foresters and others can refer to the section
“Woodland Management and Productivity,”
where management concerns and potential
productivity are given for soils of the county.

Game managers, sportsmen, and others can
find information about soils and wildlife in the
section “Use of the Soils for Wildlife.”

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables that
contain estimates of soil properties and in-
formation about soil features that affect engi-
neering practices.

Scientists and others can read about how the
soils formed and how they are classified in
the section “Formation and Classification of
the Soils.”

Newcomers in Montgomery and Warren
Counties may be especially interested in the
section “General Soil Map,” where broad pat-
terns of soils are described. They may also be
interested in the information about the county
given in the section ‘“Environmental Factors
Affecting Soil Use.”

Cover: A scenic view showing an area of Gasconade—Rock
outcrop complex in foreground and Blake, Haynie, and
Booker soils on flood plains of the Missouri River in

background.
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SOIL SURVEY OF MONTGOMERY AND WARREN COUNTIES, MISSOURI

SURVEY BY ROBERT J. HELD, SOIL CONSERVATION SERVICE

FIELDWORK BY ROBERT J. HELD, PARTY LEADER, KENNETH E. BENHAM, GARY W. STURDEVANT, AND RICHARD L.
TUMMONS, SOIL CONSERVATION SERVICE, UNITED STATES DEPARTMENT OF AGRICULTURE*

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
MISSOURI AGRICULTURAL EXPERIMENT STATION

MONTGOMERY AND WARREN COUNTIES - are
in the east-central part of Missouri (See illustra-
tion on facing page.) Montgomery County is about 533
square miles, or 341,120 acres, and Warren County is
about 428 square miles, or 273,920 acres. The survey
area is 961 square miles or 615,040 acres. Montgomery
City, in the west-central part of Montgomery County,
is the county seat and largest town in the county. In
1970 the population of Montgomery City was 2,187,
and the population of the county was 11,000. Warren-
ton is the county seat of Warren County. It had a
population of 2,057 in 1970 and is the largest town in
Warren County. It is in the north-central part of the
county. Warren County had a 1970 population of 9,699.

Although there is some business and industry, most
of the acreage in the survey area is economically de-
pendent upon farming. Much of the business is also
farm related.

About 80 percent of the acreage of Montgomery
County and 65 percent of the acreage of Warren
County were in farms in 1969 (13).2 Cropland made
up about 66 percent of Montgomery County and 55
percent of Warren County. About 21 percent of Mont-
gomery County and 83 percent of Warren County were
in woodland. Most of the remainder was open pasture.

Corn, soybeans, and wheat are the principal crops.
Livestock, mostly beef cattle and hogs, is the biggest
income product of the two-county area. Mixed live-
stock and cash-grain farming dominates the prairie
region in the northern half of the survey area and the
area of deep loess soils bordering the Missouri River
flood plain. The bottom lands along the Missouri,
Loutre, and Cuivre Rivers are used almost exclusively
for cash-grain farming. The sale of timber products is
"important economically in the steep, dissected areas
between the prairie region and the major flood plains.

The need for erosion control on sloping cropland
overshadows all other management concerns in farm-
ing the soils of Montgomery and Warren Counties.
Soils of the Mexico and Armster series in the prairie

'®, REX BUTLER, RICHARD W. FENWICK, and ROBERT M.
HamBY, Soil Conservation Service, also made significant con-
tributions to the fieldwork.

¢ Jtalicized numbers in parentheses refer to References, page

region are susceptible to severe sheet erosion, as are
the Hatton and Keswick soils in the adjoining area of
glacial and loessial soils. Winfield and Menfro soils, in
the deep loess area bordering the Missouri River flood
plain, are subject to both sheet and gully erosion. Up-
land soils of the Putnam and Marion series and bottom
land soils of the Booker and Waldron series are wet.

Most of the bottom land and some of the nearly
level or gently sloping uplands have a potential for
increased yields under supplemental irrigation. Many
areas of the narrow bottom land along small tributary
streams have a good potential for growing walnut or
other high-value trees. Some areas of Menfro and Win-
ﬁel%1 soils have a good potential for orchards and vine-
yards.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Montgomery and Warren Counties, where
they are located, and how they can be used. The soil
scientists went into the county knowing they likely
would find many soils they had already seen and per-
haps some they had not. They observed steepness,
length, and shape of slopes, the size and nature of
streams, the kinds of native plants or crops, the kinds
of rock and many facts about the soils. They dug
many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it
extends from the surface down into the parent ma-
terial that has not been changed much by leaching or
by the action of plant roots. '

The so0il scientists made comparisons among the pro-
files they studied, and they compared these profiles
with those in counties nearby and in places more dis-
tant. They classified and named the soils according to
nationwide, uniform procedures. The soil series and
the soil phase are the categories of soil classification
most used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in. thickness, arrangement, and other impor-
tant characteristics. Each soil series is named for a

1
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town or other geographic feature near the place where
a soil of that series was first observed and mapped.
Mexico and Gasconade, for example, are the names of
two soil series. All the soils in the United States having
the same series name are essentially alike in those
characteristics that affect their behavior in the undis-
turbed landscape.

Soils of one series can differ in texture of the sur-
face layer and in slope, stoniness, or some other char-
acteristic that affects use of the soils by man. On the
basis of such differences, a soil series is divided into
phases. The name of a soil phase indicates a feature
that affects management. For example, Menfro silt
loam, 5 to 9 percent slopes, eroded, is one of several
phases within the Menfro series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the
boundaries of the individual soils on aerial photo-
graphs. These photographs show woodlands, buildings,
field borders, trees, and other details that help in draw-

-ing boundaries accurately. The soil map at the back of
this publication was prepared from aerial photographs.

The areas shown on a soil map are called mapping
units. ‘'On most maps detailed enough to be useful in
planning the management of farms and fields, a map-
ping unit is nearly equivalent to a soil phase. It is not
exactly equivalent, because it is not practical to show
on such a map all the small, scattered bits of soil of
some kind that have been seen within an area that is
dominantly of a recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Two
such kinds of mapping units are shown on the soil map
of Montgomery and Warren Counties: soil complexes
and undifferentiated groups. .

A so0il complex consists of areas of two or more
soils, so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each
area of a complex contains some of each of the two or
more dominant soils, and the pattern and relative pro-
portions are about the same in all areas. Generally, the
name of a soil complex consists of the names of the
dominant soils, joined by a hyphen. Blake-Haynie-
Waldron complex is an example,

An undifferentiated group is made up of two or more
soils that could be delineated individually .but are
shown as one unit because, for the purpose of the soil
survey, there is little value in separating them. The
pattern and proportion of soils are not uniform. An
area shown on the map may be made up of only
one of the dominant soils, or of two or more. If there
are two or more dominant series represented in the
group, the name of the group ordinarily consists of
the names of the dominant soils, joined by “and.”
Chilhowie, Gasconade, and Crider soils, 14 to 35 per-
cent slopes, is an undifferentiated group in Montgomery
and Warren Counties. _

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely eroded,
or so variable that it has not been classified by soil
series. These places are shown on the soil map and are
described in the survey, but they are called miscella-
neous areas. and are given descriptive names. River-
wash is a miscellaneous area in this survey.

While a soil survey is in progress, soil scientists take

soil samples needed for laboratory measurements and
for engineering tests. Laboratory data from the same
kind of soil in other places are also assembled. Data on
yields of crops under defined practices are assembled
from farm records and from field or plot experiments
on the same kind of soil. Yields under defined manage-
ment are estimated for all the soils.

Soil scientists observe how soils behave when used
as a growing place for native and cultivated plants,
and as material for structures, foundations for struc-

tures, or covering for structures. They relate this be-

havior to properties of the soils. For example, they
observe that filter fields for onsite disposal of sewage °
fail on a given kind of soil, and they relate this to the
slow permeability of the soil or its high water table.
They see that streets, road pavements, and foundations
for houses are cracked on a named kind. of soil and
they relate this failure to the high shrink-swell poten-
tial of the soil material. Thus, they use observation and
knowledge of soil properties, together with available
research data, to predict limitations or suitability of
soils for present and potential uses. .

After data have been collected and tested for the
key, or benchmark, soils in a survey area, the soil
scientists set up trial groups of soils. They test these
groups by further study and by consultation with
farmers, agronomists, engineers, and others. They then
adjust the groups according to the results of their
studies and consultation. Thus, the groups that are
finally-evolved reflect up-to-date knowledge of the soils
and their behavior under current methods of use and
management. '

General Soil Map

The general soil map at the back of this survey
shows, in color, the map units in the survey area. A
map unit is a landscape that has a distinctive pattern
of soils in defined proportions. It typically consists of
one or more major soils and at least one minor soil,
and it is named for the major soils. The soils in one
inap unit can occur in another, but in different pat-
erns.

A map showing units for land use planning is useful
to people who want to have a general idea of the soils
in a survey area, who want to compare different parts
of that area, or who want to locate large tracts that
are suitable for a certain kind of land use. Such a map
is a useful general guide for broad planning on a water-
shed, a wooded tract, or a wildlife area or for broad
planning of recreational facilities, community develop-
ments, and such engineering works as transportation
corridors. It is not a suitable map for detailed planning
for management of a farm or field or for selecting the
exact location of a road or building or other structure,
because the soils within a map unit ordinarily vary in
slope, depth, stoniness, drainage, and other character-
istics that affect their management.

The boundaries and names of soil units in Warren
Couqty do not agree completely with those in the
published soil survey of St. Charles County. The Goss-
Gasconade-Chilhowie unit in Warren County joins
Steep Stony land-Huntington in St. Charles County.
The Keswick-Lindley unit in Warren County joins the
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Lindley-Marion unit in St. Charles Cunty. The Mexico-
Armster-Putnam unit in Warren County joins the
Mexico and the Lindley-Marion units in St. Charles
County. The St. Charles County soil survey was com-
pleted prior to adoption of the present soil classifica-
tion systems.

- The map units in Montgomery and Warren Counties
are discussed in the following paragraphs.

1. Mexico-Armster-Putnam

Deep soils that formed in loess and glacial till and are
nearly level to moderately sloping and somewhat poorly
drained, moderately well drained, and poorly drained

This map unit (fig. 1) consists of a mainly loess-
covered glacial till plain that occupies most of the
higher areas in the survey area. It is made up of all
the upland soils that formed under prairie. grasses.

This map unit, the most extensive of any in the
survey area, includes-about 35 percent of the total
acreage in the two counties. It makes up about 50
percent of Montgomery County and about 17 percent
of Warren County. This map unit is about 52 percent
Mexico soils, 20 percent Armster soils, 8 percent Put-
nam soils, and 20 percent minor soils.

Mexico soils are gently sloping and somewhat poorly

drained. They are mostly on long side slopes, down-
slope from the nearly level Putnam soils. In many
places, however, they are on crests of divides. Mexico
soils are upslope from the moderately sloping Armster
soils. Their surface layer typically is very dark grayish
brown silt loam. The subsoil is silty clay loam in the
upper part, silty clay in the middle part, and silty clay
loam in the lower part. It has dark grayish brown,
grayish brown, strong brown, yellowish brown, and
red mottles, .

Armster soils are moderately sloping and moderately
well drained. They are downslope from Mexico soils.
The surface layer typically is very dark grayish brown
loam. The subsoil is brown clay loam in the upper part
and brown, yellowish brown, and red clay in the lower
part. © '

Putnam soils are nearly level and poorly drained.
They are on the highest part of the landscape. The
surface layer typically is very dark grayish brown silt
loam, and the subsurface layer is light gray silt loam.
The subsoil is dark grayish brown, grayish brown,
strong brown, brown, yellowish red, and red silty clay.

Among the minor soils in this map unit are Samp-
sel, Snead, Sharon, and Twomile. The deep, moderately
sloping Sampsel soils and the moderately deep,
strongly sloping Snead soils formed in weathered inter-
bedded shale and limestone on the uplands. The nearly

Figure 1.—Relationship of the soils in map unit 1 to the landscape and parent materials.
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level, moderately well drained Sharon soils are in
areas of narrow bottom land along small streams. The
nearly level, poorly drained Twomile soils are on ter-
races adjacent to this bottom land.

The soils of this map unit are used for corn, soy-
beans, small grain, and, to a lesser extent, hay and
pasture. Control of water erosion (fig. 2) and improv-
ing and maintaining fertility and tilth are the main
concerns in management., The main enterprises are
cash crops and raising and feeding hogs and beef
cattle.

Depending on the degree of erosion, the available
water capacity ranges from high to low, fertility is
medium or low, and the content of organic matter is
moderate to low. The soils have a high potential for
the crops commonly grown in the survey area. This
potential, however, is being seriously reduced by run-
off water that erodes the surface layer of Mexico and
Armster soils and carries away valuable soil material.

2. Goss-Gasconade-Chilhowie

Deep, shallow, and moderately deep soils that formed
in residuum weathered from limestone and shale and
are moderately sloping to very steep, well drained and
somewhat excessively drained

This map unit (fig. 8) consists of mainly stony soils
that are steep to very steep on hillsides and moderately
sloping to strongly sloping on narrow tops and points
of ridges. Elevation differences of 250 feet or more
within one-fourth mile are common. Valleys are deep
and narrow, mostly no more than one-fourth mile
wide. Ridgetops are winding and narrow, mostly less
than one-tenth mile wide. There are many vertical or
overhanging cliffs, mostly on lower parts of slopes.

This map unit includes about 21 percent of the total
acreage in the two counties. It makes up about 24
percent of Warren County and about 18 percent of
Montgomery County. The map unit is about 30 percent
Goss soils, 25 percent Gasconade-Rock outcrop com-
plex, 15 percent Chilhowie, Gasconade, and Crider soils
that are mapped in an undifferentiated group, and 30
percent minor soils.

Goss soils are well drained. They are mostly steep to
very steep and are on the upper parts of hillsides. In
many places, however, they are moderately sloping to
strongly sloping and are on points and narrow crests of
ridges. On generally south facing side slopes, Goss soils
are upslope from soils of the Gasconade-Rock outcrop
complex. On generally north facing side slopes, they
are upslope from Chilhowie, Gasconade, and Crider
soils. In most places Goss soils are downslope from
ridgetops occupied by soils of the Hatton-Keswick-
Marion map unit. The surface layer typically is dark
grayish brown very cherty silt loam, and the subsur-
face layer is brown very cherty silt loam. The subsoil
is reddish brown very cherty clay in the upper part
and brownish yellow very cherty clay in the lower part.

Soils of the Gasconade-Rock outcrop complex are
somewhat excessively drained and are mostly very
steep. They are generally on south facing side slopes,
downslope from Goss soils. Gasconade soils, however,
are also moderately sloping and are on points and
crests of ridges. Typically, the surface layer is very
dark grayish brown stony silty clay loam. The subsoil
is dark brown -channery silty clay. Limestone bedrock
is at a depth of about 13 inches.

Chilhowie soils are mapped together in an undiffer-
entiated group with Gasconade and Crider soils. They
are well drained and are steep to very steep. They are

Figure 2.—Grassed waterway helps to prevent erosion in this field of soybeans and corn on Mexico silt loam, 1 to 5 percent slopes.
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Figure 3.—Relationship of the soils in map unit 2 to the landscape and parent materials.

on side slopes. These soils are at the same elevation as
the Gasconade-Rock outcrop complex. Chilhowie, Gas-
conade, and Crider soils occupy the somewhat more
stable, generally north facing side slopes, downslope
from Goss soils. Typically, the Chilhowie soils have a
surface layer of dark reddish brown silty clay loam.
The subsoil is reddish brown silty clay in the upper
part, dark red clay in the middle part, and dark red
very cobbly clay in the lower part. Limestone bedrock
is at a depth of 28 inches.

Among the minor soils in this map unit are Holstein,
Cedargap, Lindley, Hatton, and Keswick. Also in this
map unit are many sandstone outcrops that form verti-
cal or overhanging cliffs. The well drained Holstein
soils are on steep foot slopes below sandstone escarp-
ments. The Cedargap soils are in narrow areas of
bottom land. The well drained Lindley soils formed

in glacial material on steep side slopes at the upper
reaches of drainageways in this map unit. The Hatton
soils are on the crests of narrow ridges, and Keswick
soils are adjacent to them on side slopes.

Timber production, wildlife habitat, recreation, and
pasture are the main uses of the soils of this map unit.
Use of the area as sites for weekend homes and perma-
nent residences is increasing.

Selective cutting, stand improvement, and fire con-
trol are the main concerns in management for timber
production. These practices also improve habitat for
wildlife, especially deer and -wild turkeys. The soils
are especially well suited to woodland wildlife, mainly
whitetailed deer, wild turkeys, squirrels, raccoons, and
a large population of ruffed grouse. Because of the
magnificent scenic beauty, recreational use of this map
unit is increasing.
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3. Keswick-Lindley

Deep soils that formed in glacial till and are moder-
ately sloping to steep, moderately well drained and well
drained

This unit (fig. 4) consists of soils that formed in
glacial till under forest. It is a band of varying thick-
ness separating the largely loess covered till plain of
map unit 1 from the soils that formed in residual ma-
terials in map unit 2.

This map unit includes about 15 percent of the total
acreage in the two counties. It makes up about 18
percent of Warren County and about 12 percent of
Montgomery County. This map unit is about 60 percent
Keswick soils, 20 percent Lindley soils, and 20 percent
minor soils, _

Keswick soils are moderately sloping to strongly
sloping and are moderately well drained. They are on
side slopes, and. points of ridgecrests. The surface layer
typically is very dark grayish brown silt loam, and the
subsurface layer is brown and yellowish brown silt
‘loam. The subsoil is yellowish red clay in the upper
part and strong brown clay in the lower part.

Lindley soils are moderately steep to steep and well
drained. They are on the more dissected side slopes
below Keswick soils. The surface layer typically is dark
grayish brown and pale brown loam. The subsoil is
strong brown clay loam in the upper part and yellowish
brown clay loam in the lower part.

Among the minor soils in this map unit are Hatton,
Marion, and Sharon. Hatton and Marion soils are on
the crests of narrow ridges that have a thin loess cap.
Hatton soils are moderately well drained and are
gently sloping to moderately sloping. Marion soils
are poorly drained and are nearly level. Sharon soils
are in narrow areas of bottom land.

The soils of this map unit are well suited to pasture,
woodland, and wildlife habitat. The moderately slop-
ing soils are used for cultivated crops, pasture, and
meadow, and, to a lesser extent, woodland. Steeper
soils are used mostly for woodland (fig. 5) and wild-
life habitat.

In cultivated areas, the main concerns are control-
ling water erosion and improving and maintaining
fertility and tilth. Content of organic matter and
natural fertility are low in all these soils.

Figure 4.—Relationship of the soils in map unit 3 to the landscape and parent materials.
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Figure 5.—The Keswick-Lindley map unit and the Goss-Gasconade-Chilhowie unit provide most of the saw timber harvested in the
survey area,

4. Winfield-Menfro

Deep soils that formed in loess and are gently sloping
to steep, moderately well drained and well drained

This map unit (fig. 6) consists of soils formed in
loessial deposit on uplands adjacent to the Missouri
River flood plain.

This map unit includes about 9 percent of the totall

acreage of the two counties. It makes .up about 13
percent of Warren County and 5 percent of Montgom-
ery County. The map unit is about 45 percent Winfield
soils, 25 percent Menfro soils, and 30 percent minor
soils. :

Winfield soils are gently sloping to steep and are
moderately well drained. They are on ridgetops, side
slopes, and stream terraces. In most places they are
farther from the Missouri River flood plain than Men-
fro soils. The surface layer typically is dark grayish
brown silt loam. The subsoil is strong brown, dark
brown, brown, and dark yellowish brown silty clay
loam and has a few gray mottles, sand grains, and
fine chert fragments in the lower part.

Menfro soils are moderately sloping to steep and are -

well drained. In most places they are between Winfield
soils and those soils on the Missouri River flood plain.
In many places they are separated from the flood plain
by nearly vertical limestone cliffs. The surface layer
typically is brown silt loam. The subsoil is dark brown
to brown silt loam in the upper part and dark brown
to brown silty clay loam in the lower part.

Among the minor soils in this map unit are Holstein,
Dockery, and Nodaway and the Gasconade-Rock out-
crop complex. The moderately sloping to steep Holstein
soils are on foot slopes below sandstone outcrops. The
 somewhat poorly drained Dockery soils and moderately

well drained. Nodaway soils are in narrow areas of

bottom land. Soils of the Gasconade-Rock outcrop com-
plex are on the upper reaches of steep drainageways
and on nearly vertical cliffs.

The soils of this map unit are used for cultivated
crops, pasture, meadow, and woodland. In cultivated
areas, control of water erosion is the principal concern
in management. Gullying is a very serious hazard. The
main enterprises are cash crops and raising and feed-
ing hogs and beef cattle.

Available water capacity is high, fertility is medium
or low, and the content of organic matter is low. The
soils have a high potential for the crops commonly
grown in the survey area if erosion is controlled. Areas
at the higher elevations have a high potential for or-
chards and vineyards. Winfield and Menfro soils have
a high potential for timber production.

‘5. Hatton-Keswick-Marion

Deep soils that formed in loess and glacial till and
are nearly level to strongly sloping, moderately well
drained and poorly drained

_This map unit (fig. 7) consists of narrow, winding
ridgetops that overlook the steep hillsides and narrow
valleys occupied by the soils of the Goss-Gasconade-
Chilhowie map unit. It is at about the same elevation
as the. prairie soils of the Mexico-Armster-Putnam unit
and formed in the same material, but in thinner loess
and is under forest vegetation.

This map unit includes about 9 percent of the total
acreage in the two counties. It makes up about 15 per-
cent of Warren County and about 5 percent of Mont-
gomery County. The map unit is about 40 percent
Hatton soils, 30 percent Keswick soils, 10 percent
Marion soils, and 20 percent minor soils.

Hatton soils are moderately well drained and gently
sloping to moderately sloping. They are on rounded
crests of ridges. The surface layer typically is very
dark grayish brown and dark brown silt loam, and
the subsurface layer is yellowish brown silt loam. The
subsoil is strong brown silty clay loam in the upper
part, dark yellowish brown silty clay in the middle
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Figure 6.—Relationship of the soils in map unit 4 to the landscape and parent materials.

part, and mottled silty clay loam in the lower part.
Below this is a fragipan.

Keswick soils are moderately sloping to strongly
sloping and are moderately well drained. In most
places they are on side slopes, downslope from Hatton
soils, but in some places they occupy crests of ridges.
The surface layer typically is very dark grayish brown
silt loam, and the subsurface layer is brown and yellow-
ish brown silt loam. The subsoil is yellowish red clay in
thetupper part and strong brown clay in the lower
part.

Marion soils are nearly level and are poorly drained.
They are upslope from Hatton soils. The surface layer
typically is dark grayish brown silt loam, and the sub-
surface layer is pale brown silt loam. The subsoil is
brown silty clay in the upper part and mottled silty
clay loam in the lower part.

Among the minor soils in this map unit are Goss,
Gasconade, and Cedargap. Goss soils are mostly
strongly sloping and are on points of ridges. Gasconade
soils are steep to very steep and are on side slopes.
Cedargap soils are in narrow areas of bottom land.

About half the acreage of this map unit is used for
cultlvgted crops (fig. 8), pasture, and meadow. The
rest is used for woodland, wildlife habitat, and
recreation.

_Control of water erosion and improvement of fer-
tility and tilth are the main concerns in cultivated
areas. Content of organic matter and natural fertility
are low in all these soils. The small size and narrow,
twisted shape of many of the areas make the soils of
this map unit poorly suited to large scale farming.

6. Blake-Haynie-Booker

Deep soils that formed in alluvial sediment and are
nearly level, somewhat poorly drained, well drained,
and very poorly drained

This map unit consists of the soils of the Missouri
River flood plain. Differences in the soils are largely a
result of the texture of the material in which they
forme_:d. Differences in elevation are slight.

This map unit includes about 5 percent of the total
acreage of the two counties. It makes up about 8 per-
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Figure 7.—Relationship of the soils in map unit 5 to the landscape and parent materials.

cent of Warren County and 3 percent of Montgomery
County. The map unit is about 30 percent Blake soils,
25 percent Haynie soils, 12 percent Booker soils, and
33 percent minor soils. Blake and Haynie soils are
mapped separately and in the Blake-Haynie-Waldron
complex.

Blake soils are nearly level and somewhat poorly
drained. They are mostly intermediate in elevation be-
tween higher areas of Haynie soils and lower areas of
Booker soils. The surface layer is typically very dark
grayish brown silty clay loam underlain by stratified
layers of coarser and finer textured material.

Haynie soils are nearly level and well drained. They
are mostly on low ridges or natural levees in the high-
est positions on the flood plain. These soils are typi-

sandy loam throughout and have thin lenses of coarser
and finer textured material.

Booker soils are mostly nearly level and very poorly
drained. They are in low lying slackwater areas. These
soils are typically clay throughout. The surface layer
is very dark gray in the upper part and very dark
brown and gray in the lower part. The subsoil is dark
grayish brown in the upper part, very dark brown in

the 1:middle part, and dark grayish brown in the lower
part.

Among the minor soils in this map unit are Waldron,
Hodge, and Modale. The .clayey, somewhat poorly
drained Waldron soils are intermediate between areas
of Blake and Booker soils. The sandy Hodge soils are
in areas of swift water deposition, mostly near the
river channel or at levee breaks. The Modale soils
formed where silty material eroded from local uplands
was deposited over clayey Missouri River sediment.

This is the most intensively cultivated soil map unit
in the survey area. Corn, soybeans, and wheat (fig. 9)
are the main crops. A small acreage of alfalfa is
grown, and a small acreage remains in forest, mostly

b " next to the river in areas unprotected by levees.
cally dark grayish brown and grayish brown very fine °

The main concerns are drainage and protection from
flooding by levees. Also, a high water table occurs in
times of sustained rises in the Missouri River.

7. Nodaway-Moniteau-Dockery

Deep soils that formed in alluvial sediment and are
nearly level, moderately well drained, poorly drained,

‘and somewhat poorly drained
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Figure 8.—Grain sorghum on nearly level Marion silt loam.

Harvest was delayed by wetness throughout the winter. The

harvested soybean field in the background is in an area of Hatton
silt loam, 2 to 9 percent slopes.

SRR IR ey
AR IR e T Yy

This map unit (fig. 10) consists of soils on flood
plains and terraces along the Loutre River and smaller
streams. _

This map unit includes about 6 percent of the total
acreage in the two counties. It makes up about 7 per-
cent of Montgomery County and about 5 percent of
Warren County. The map unit is about 25 percent
Nodaway soils, 15 percent Moniteau soils, 15 percent
Dockery soils, and 45 percent minor soils.

Nodaway soils are nearly level and moderately well
drained. They are mostly on first bottoms next to the
streams. They are typically silt loam throughout. The
surface layer is very dark grayish brown, and the lower
layers are dark brown and dark grayish brown.

Moniteau soils are nearly level and poorly drained.
They are on stream terraces that are 4 to 8 feet higher
than Nodaway soils. The surface layer typically is dark
grayish brown silt loam, and the subsurface layer is
dark grayish brown and light brownish gray silt loam.
The subsoil is grayish brown silty clay loam.

Dockery soils are nearly level and somewhat poorly
drained. In most places they are in pockets, and cutoff
streams meander between Nodaway and Moniteau
soils. The surface layer typically is dark grayish brown
silt loam and is underlain by layers of dark grayish
brown silty clay loam and silt loam.

Among the minor soils in this map unit are Sharon,
Twomile, Auxvasse, Coland, and Cedargap. In the

Figure 9.—Alfalfa and newly seeded wheat on Blake silty clay loam in4f0reground. Corn is on Booker clay. Hills in background are
in map unit 4.
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Figure 10.—Relationship of the soils in map unit 7 to the landscape and parent materials.

northern half of the survey area are the moderately
well drained Sharon soils on low bottom land and the
poorly drained Twomile soils on adjacent stream ter-
races. The poorly drained Auxvasse soils are on stream
terraces at a distinctly higher elevation than Moniteau
soils. The poorly drained Coland soils are in alluvial
fans next to uplands. The somewhat excessively
drained Cedargap soils are in narrow areas of bottom
land along smaller creeks and stream branches.

Most areas of this map unit are intensively culti-
vated. Corn, soybeans, and wheat are the main crops.
Meadow crops and pasture are also grown. There is a

considerable acreage of woodland, mostly bordering

larger streams or in narrow areas of bottom land along
smaller tributary streams.

Maintaining and improving fertility and tilth are
the main concerns in management. Some areas need
drainage. Flooding is a serious hazard, but levees are
generally impractical.

Descriptions of the Soils

In this section the soils of Montgomery and Warren
Counties are described in detail and their use and man-
agement are discussed. Each soil series is described in
detail, and then, briefly, the mapping units in that
series. Unless it is specifically mentioned otherwise, it
is, to be assumed. that what is stated about the soil
series holds true for the mapping units in that series.
Thus, to get full information about any one mapping
unit, it is necessary to read both the description of
the mapping unit and the description of the soil series
to which it belongs.

An important part of the description of .each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underlying
material. Each series contains two descriptions of this
profile. The first is brief and in terms familiar to the
layman. The second is much more detailed and is for
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those who need to make thorough and precise studies
of soils. Color terms are for moist soil unless otherwise
stated. The profile described in the soil series is repre-
sentative for mapping units. in that series. If a given
mapping unit has a profile in some ways different from
the one described in the series, these differences are
stated in the description of the mapping unit, or they
are apparent in the name of the mapping unit. _The
description of each mapping unit contains suggestions
on how the soil can be managed.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Riverwash, for example, does not belong to a soil
series, but nevertheless is listed in alphabetic order
along with the soil series. o

Preceding the name of each mapping unit is a sym-
bol. This symbol identifies the mapping unit on the
detailed soil map. Listed at the end of each description
of a mapping unit is the capability unit in which the
mapping unit has been placed. The capability unit and
the tree and shrub group in which each soil has been
placed can be learned by referring to the ‘“Guide to
Mapping Units” at the back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many. of the terms used
in describing soils can be found in the Glossary, and
more detailed information about the terminology and
methods of soil mapping can be obtained from the Soil
Survey Manual (10).

Armster Series

The Armster series consists of deep, moderately
well drained, moderately sloping soils on uplands.
These soils formed in glacial till under prairie grasses.

In a representative profile the surface layer is very
dark grayish brown loam about 6 inches thick. The
subsoil is about 46 inches thick and has red mottles
throughout. It is friable, brown clay loam in the upper
part; firm, brown clay in the middle part; and firm,
yellowish brown clay in the lower part. The under-
lying material is firm, yellowish brown clay loam that
has gray mottles. )

Permeability is moderately slow. Depending on the
degree of erosion, available water capacity is moderate
or low, content of organic matter is moderate or low,
and fertility is medium or low. Runoff is medium.

Armster soils are used for cultivated crops, pasture,
and meadow.

Representative profile of Armster loam, 5 to 9 per-
cent slopes, eroded, in a west facing road cut in
Montgomery County, 1,620 feet north of the southwest
corner of sec. 1, T.49 N, R. 4 W.:

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2)
loam; moderate very fine granular structure; very
friable; many roots; medium acid; abrupt smooth
boundary.

B1—6 to 10 inches; brown (7.5YR 5/4) clay loam; common
fine prominent red (2.5YR 4/8) mottles; strong
very fine subangular blocky structure; friable;
many roots; common material from horizon above;
weak stone line in lower part; strongly acid; clear
smooth boundary.

IIB21t—10 to 16 inches; brown (7.5YR 5/4) clay; many
fine prominent red (2.5YR 4/8) mottles; moderate
very fine subangular blocky structure; firm; com-
mon roots; thin continuous clay films; common

sand grains and glacial pebbles; very strongly
acid; gradual smooth boundary.

IIB22t—16 to 28 inches; yellowish brown (10YR 5/4) clay;
common fine prominent red (2.5YR 4/8) mottles;
moderate very fine subangular blocky struc-
ture; firm; few roots; thin continuous clay films;
common sand grains and glacial pebbles; strongly
acid; gradual smooth boundary.

IIB23t—28 to 36 inches; yellowish brown (10YR 5/4) clay;
common fine prominent red (2.5YR 4/8) mottles
and few fine faint grayish brown (10YR 5/2)
mottles; moderate very fine subangular blocky
structure; firm; few roots; thin continuous clay
films; common sand grains and glacial pebbles;
strongly acid; clear smooth boundarivz.

IIB3--36 to 52 inches; yellowish brown (10YR 5/6) clay;

common medium prominent gray (10YR 6/1)

mottles; weak very fine subangular blocky struc-

ture; firm; common sand grains and glacial peb-
bles; medium acid; clear smooth boundary.

to 60 inches; Jrellowish brown (10YR 5/6) clay

loam; few medium prominent gray (110YR 6/1)

mottles; weak very fine subangular blocky strue-

ture; firm; common black stains; common sand
grains and glacial pebbles; slightly acid.

IIC—52

The solum ranges from 45 to about 70 inches in thickness.
The A horizon is loam or light clay loam. In areas where
the soil is not eroded, there is a dark grayish brown loam
A2 horizon about 4 inches thick. The Bl horizon is brown
or dark yellowish brown. In places there is no Bl horizon.
The IIB2t horizon has few to common coarse sand grains
and glacial pebbles throughout. It is brown, yellowish
brown, or dark yellowish and has red mottles. Mottles hav-
ing chroma of 2 are at a depth of 10 to about 25 inches
below the top of the argillic horizon. Reaction is strongly acid
or very strongly. acid throughout the Bl horizon and IIB2t
horizon. The IIC horizon is slightly acid or neutral.

The surface layer of Armster clay loam, 5 to 9 percent
slopes, severely eroded, is dark grayish brown, which is
outside the range defined for the Armster series. This differ-
ence does not affect the use or behavior of the soil.

Armster soils have a darker colored A horizon than
Keswick soils, which occur in similar positions and do not
have grayish brown mottles in the upper part of the B
horizon. They are better drained than the associated Mexico
soils, and the upper part of their soil did not form in loess.

AmC2—Armster loam, 5 to 9 percent slopes, eroded.
This moderately sloping soil is on side slopes. Most
areas are large, long bands downslope from areas of
Mexico soils. This soil has the profile described as rep-
resentative of the series..

Included with this soil in mapping are many small
areas where the soil is severely erodéd. These areas
are indicated on the soil map by a spot symbol. Also
included are areas of a similar soil that has more
restricted internal drainage and has gray mottles in
the upper part of the subsoil.

This soil is suited to grain sorghum, soybeans, small
grain, meadow, and pasture (fig. 11). It is also suited
to corn, but the moderate available water capacity
makes it susceptible to summer drought. Thus, high
plant populations should be avoided.

If this soil is cultivated and not protected, the haz-
ard of further erosion is severe. Terraces that have
grassed outlets, minimum tillage or no-till farming,
and contour cultivation help to control erosion and
retard runoff. Using crop residue, barnyard manure,
cover crops, and green manure crops helps to control
erosion and to maintain organic matter, good tilth,
and available water capacity. Improvement and main-
tenance of fertility can be accomplished by liming and
feleftilézation according to soil tests. Capability unit

e-b.
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Montgomery Warren Montgomery Warren
Soil : P P Total Soil P P Total
er- er- er- er-
Acres cent Acres cent Acres cent Acres cent
AmC2—Armster GdF—Gasconade-
- loam, 5 to 9 per- Rock outcrop
cent slopes, : complex, 14 to
eroded - 33,500 9.8 12,250 4.5 45,750 50 percent
slopes wmocmmeee 15,250 4.5 21,250 7.8 36,500
ArC3—Armster
clay loam, 5 to 9 GoD—Goss very
percent slopes, . cherty silt loam,
severely eroded —_ 4,600 1.3 400 1 5,000 5 to 14 percent
slopes —_________ 2,600 8 4,400 1.6 7,000
Au—Auxvasse silt .
loam o 1,150 3 400 1 1,550 | GoF—Goss soils,
: 14 to 45 percent
Bk—Blake silty slopes - 16,750 | 4.9 | 21,750 | 1.9 38,500
clay loam —______ 1,900 6 5,500 2.0 7,400
Bm—Blake-Haynie- HcB—Hatton silt
Waldron loam, 2 to 9 per-
complex e 3,400 1.0 4,700 1.7 8,100| cent slopes ——____ 8,250 2.4 20,000 7.3 28,250
Bo—Booker clay - 1,750 5 2,450 9 4,200 He—Haynie very
fine sandy loam __ 1,200 4 3,800. 14 5,000
CaB-—Calwoods silt
loam, 1 to 5 per- Hg—Hodge loamy
cent slopes —.—.—— 1,150 3 1,000 4 2,150 fine sand —_oooono 500 1 1,100 4 1,600
CbB2—Calwoods HoC2—Holstein
silty clay loam, loam, 5 to 9 per-
1 to 5 percent cent slopes,
slopes, eroded _-- 2,050 .6 1,800 J 3,850 eroded __———_____ 750 2 300 1 1,050
Cd—Cedargap silt HoD2—Holstein
loam __ - 4,800 14 6,100 2.2 10,900 loam, 9 to 14 per-
cent slopes,
Ce—Cedargap eroded ——_______ 3,400 1.0 2,200 .8 5,600
cherty silt loam..- 4,200 1.2 5,100 1.9 9,300
HrE—Holstein-
Cf—Cedargap clay Rock outcrop
loam, loamy complex, 14 to
variant ———————__ 1,300 4 1,350 5 2,650 35 percent
slopes - 6,300 1.8 9,800 3.6 16,100
Ch—Chariton silt
loam —— e 2,050 .6 300 1 2,350 | KeC2—Keswick silt
loam, 5 to 9 per-
CnF—Chilhowie, cent slopes __———_ 23,000 6.7 23,500 8.6 46,500
Gasconade, and
Crider soils, 14 KeD—Keswick silt
to 35 percent loam, 9 to 14 per-
slopes ——-oee_ 10,100 3.0 7,900 2.9 18,000] cent slopes —.__—- 11,000 | 8.2 25,250 9.2 36,250
Co—Coland clay . KsC38—Keswick
108M oo 1,650 5 500 2 2,150|| eclay loam, 5 to
9 percent slopes,
CrC—<Crider silt severely eroded - 4,500 1.3 1,250 5 5,750
loam, 5 to 9 per- .
cent slopes —.———~ 3,450 1.0 350 1 3,800 | LnE—Lindley loam,
14 to 35 percent
CrD2—Crider silt slopes 6,700 2.0 11,400 4.2 18,100
loam, 9 to 14
percent slopes, Ma—Marion silt
eroded ——————___ 3,500 | 1.0 650 2 4,150| loam ——________ 1,900 8 3200 | 12 5,100
Do—Dockery silt MeC2—DMenfro silt
loam oo 6,100 1.8 4,900 1.8 11,000 loam, 5 to 9 per-
1 cent slopes,
GaC—Gasconade eroded .. ______ 550 2 2,550 9 3,100
stony silty clay
loam, 5 to 9 per-
cent slopes ——____ 1,450 4 950 3 2,400
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TABLE 1.—Approximate acreage and proportionate extent of the soils—Continued
Montgomery Warren Montgomery Warren
Sail -P P Total Soil Total
er- er- Per- Per-
Acres cent Acres cent Acres cent Acres cent
MeD2—Menfro silt
loam, 9 to 14 per-
cent slopes, . Wa—Waldron
eroded - 550 2 3,450 1.8 4,000 silty clay ——_____ 1,350 4 2,050 T 3,400
MeE—Menfro silt WeB—Weller silt
loam, 14 to 20 loam, 2 to 5 per-
percent slopes ——_ 250 a1 2,400 9 2,650( cent slopes —_—_ 1,700 b 250 .1 1,950
MeF—Menfro silt WeC2—Weller silt
loam, 20 to 35 loam, 5 to 9 per-
percent slopes —_- 150 *) 2,350 9 2,500 cent slopes,
. eroded - 850 2 350 1 1,200
MoB-—Mexico silt
loam, 1 to 5 per- WnB—Winfield silt
cent slopes —._.___ 89,500 | 26.2 20,500 7.5 110,000| loam, 2 to 5 per-
cent slopes —.___.. 700 2 1,050 .3 1,750
‘MpB2—Mexico silty
clay loam, 1105 WnC2—Winfield
percent slopes, silt loam, 5 to 9
eroded — . ___ 3,050 9 200 1 3,250| percent slopes,
eroded — .. 1,800 5 3,300 1.2 5,100
Ms—Modale silt
loam ———______ 350 1 1,000 4 1,350 | WnD2—Winfield
silt loam, 9 to 14
Mu—DMoniteau silt percent slopes,
loam - 4,750 14 1,250 5 6,000 eroded ———— o 2,600 8 5,800 2.1 8,400
Nd—Nodaway silt WnE—Winfield silt
loam e 7,400 2.2 3,000 1.1 10,400} loam, 14 to 20
percent slopes .__ 2,100 6 2,500 9 4,600
Pt—Putnam silt ’
loam . _____ 18,300 3.9 4,900 1.8 18,200 | WnF—Winfield silt
loam, 20 to-35
Rv—Riverwash ____ 380 1 200 1 580 percent slopes ___ 2,300 q 2,600 9 4,900
SaC2—Sampsel Fire clay mines
silty clay loam, and stock-
5 to 9 percent piles oo _ 510 2 180 1 690
slopes, eroded -_- 1,950 | 8 1,950
Levees oo ... 275 1 385 1 660
Sh—Sharon silt
loam - 6,100 | 1.8 4,200 | 15 10,300 Rock quarry —- 305 1 105 410
SnD—=S8nead silty Water
' clay loam, 9 to (streams and
14 percent reservoirs) —— 1,250 A 1,850 Rd 3,100
slopes —eocee o 1,300 4 1,300
. Total _____ 341,120 | 100.0 | 273,920 | 100.0 615,040
Tm—Twomile silt
loam ——______.__ 5,600 1.6 1,700 6 7,800

1 Less than .05 percent.

ArC3—Armster clay loam, 3 to 9 percent slopes,
severely eroded. This soil has a profile similar to the
one described as representative of the series. The sur-
face layer is clay loam because it has been mixed with
material from the subsoil as a result of erosion. Other
results of the severe erosion are low natural fertility,
low available water capacity, and low content of or-
ganic matter.

This soil is poorly suited to cultivated crops. Tillage
is difficult, and good stands are hard to obtain. Timely
fieldwork is critical. The soil is suited to pasture or
meadow if fertility requirements are met. Other im-

portant pasture maintenance praétices are control of
brush and weeds by mowing and protection from over-
grazing by proper stocking. Capability unit IVe-8.

Auxvasse Series

The Auxvasse series consists of deep, poorly drained,
nearly level soils on stream terraces. These soils formed
in silty alluvium under hardwood forest.

In a representative profile the surface layer is dark
grayish brown silt loam about 8 inches thick. The sub-
surface layer is light brownish gray silt loam about 7
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Figure 11.—Beef cattle grazing on improved pasture on Armster loam, 5 to 9 percent slopes, eroded.

inches thick. The subsoil is firm, light brownish gray
silty clay about 25 inches thick. The underlying mate-
rial is brownish gray silty ¢lay loam.

Permeability is very slow, and available water ca-
pacity is moderate. Content of organic matter and
natural fertility are low. Runoff is slow.

Auxvasse soils are used mainly for field crops,
meadow, and pasture. Some areas remain in forest.

Representative profile of Auxvasse silt loam in a cul-
tivated field in Montgomery County, 2,340 feet east
and 40 feet south of the northwest corner of sec.
32, T.47TN,,R. 5 W.:

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; common. fine faint brown (10YR 4/3)
mottles; moderate very fine granular structure;
very friable; many roots; -few fine concretions;
medium acid; clear smooth boundary. .

A2—8 to 15.inches; light brownish gray (10YR 6/2) silt
loam; common medium distinet brown (10YR 4/3)
mottles; weak very fine granular structure; very
friable; common roots; few fine pores; common
thick light brownish gray (2.5Y 6/2) silt coats;
common fine concretions; strongly acid; abrupt
smooth boundary,

B&A—15 to 17 inches; yellowish brown (10YR 5/4) heavy
silty clay loam (B2t); strong fine subangular
blocky structure; firm; few roots; few fine concre-
tions; thick light brownish gray (10YR 6/2) silt

coats (A2) on peds; very strongly acid; abrupt
~ smooth boundary.

B2tg—17 to 40 inches; light brownish gray (10YR 6/2)
silty clay; common fine prominent strong brown
(7.5YR 5/6) mottles and common medium distinet
brownish yellow (10YR 6/6) mottles; moderate
very fine subangular blocky structure; firm; com-
mon fine and medium concretions; very strongly
acid; clear smooth boundary.

Cg—40 to 60 inches; brownish gray (10YR 5/2) silty clay
loam; common medium distinct yellowish brown
(10YR 5/4) and light olive brown (2.5Y 5/6)
mottles; weak medium platy structure; firm; com-
mqg fine and medium concretions; very strongly
acid.

The solum ranges from about 35 to 50 inches in thickness.
The A horizon ranges from 14 to 20 inches in thickness. The
A2 horizon is light brownish gray or grayish brown. The
B2t horizon is silty clay or clay. It has a matrix color of
light brownish gray-or brownish giray. Reaction is strongly
acid or very strongly acid below the Ap horizon.

Auxvasse soils have an abrupt textural change between
the A2 horizon and B horizon that the associated Moniteau
soils do not have, and they have more clay in the B horizon
than those soils. Auxvasse soils have more clay in the B2
horizon than Twomile soils, which are in.similar positions
ﬁnd‘ are not brittle and compact in the lower part of the A2

orizon.

Au—Auxvasse silt loam (0 to 2 percent slopes). This
soil is on stream terraces along the Loutre and Cuivre
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Rivers and smaller streams. Most areas are 5 to 15
acres in size.

This soil is suited to soybeans, grain sorghum, and
small grain. It is also suited to corn, but-the moderate
available water capacity makes it susceptible to sum-
mer drought. High plant populations should be avoided.
It is poorly suited to alfalfa but well suited to other
meadow crops and pasture.

Wetness, the major concern, often delays fieldwork.
Some areas need surface drainage to prevent ponding
in depressions. Improvement and maintenance of or-
ganic matter content, fertility, and tilth are very im-
portant. Using crop residue, green manure crops,
barnyard manure and liming and fertilization im-
proves and maintains organic matter content, fertility,
and tilth, ' .

Important pasture management includes fertility
maintenance by liming and fertilizing, control of
brush and weeds by mowing, and protection from over-
grazing by proper stocking., Capability unit I1Iw-2.

Blake Series

The Blake series consists of deep, somewhat poorly
drained, nearly level soils on bottom land. These soils
formed in Missouri River alluvium under forest con-
sisting mainly of cottonwood, soft maple, sycamore,
and willow. )

In a representative profile the surface layer is fri-
able, very dark grayish brown silty clay loam about 17
inches thick. The next layer is dark grayish brown
silty elay loam 13 inches thick. Below this is a layer of
firm, very dark gray silty clay about 5 inches thick.
The next layer is very friable, brown very fine sandy
loam about 8 inches thick. Layers of brown loamy very
fine sand over dark .grayish brown very fine sandy
loam and dark gray silty clay extend to a depth of 60
inches.

Permeability is moderately slow, and available wa-
ter capacity is high. Content of organic matter and
mnatural fertility are high. Runoff is slow.

Blake soils are used for field crops and alfalfa.

Representative profile of Blake silty clay loam in a
cultivated field in Montgomery County, 180 feet north
and 970 feet east of southwest corner of sec. 25, T. 46
N.,R. 5 W.:

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
silty clay loam; moderate very fine subangular
blocky structure; friable; few roots; moderately
alkaline; abrupt smooth boundary.

A12—9 to 17 inches; very dark grayish brown (10YR 3/2)
silty clay loam; moderate very fine subangular
blocky structure; friable; few roots; common len-
ses of very dark gray (10YR 3/1) silty clay; slight
effervescence; mildly alkaline; clear smooth bound-

ary.

C1—17 to 30 inches; dark grayish brown (10YR 4/2) light
silty clay loam; common fine distincet dark yellow-
ish brown (10YR 3/4) mottles; moderate fine sub-
angular blocky structure; {friable; few roots;
common thin lenses and strata of very dark gray
(10YR 3/1) clay and brown (10YR 5/3) very fine
sand; slight effervescence; mildly alkaline; abrupt
smooth boundary.

C2—30 to 35 inches; very dark gray (10YR 3/1) light silty
clay; common fine distinet dark yellowish brown
(10YR 3/4) mottles; moderate very fine subangu-

lar blocky structure; firm; slight effervescence;
mildly alkaline; abrupt smooth boundary.

IIC3—35 to 43 inches; brown (10YR 4/8) very fine sandy
loam; common fine prominent strong brown (7.5YR
5/6) mottles; massive; very friable; strong effer-
vescence; moderately alkaline; abrupt smooth
boundary.

ITIC4—43 to 55 inches; brown (10YR 5/8) loamy very fine
sand; single grained; loose; strong effervescence;
moderately alkaline; abrupt smooth boundary.

IVC5—b55 to 60 inches; dark grayish brown (2.5Y 4/2)
very fine sandy loam thinly stratified with dark
gray (10YR 4/1) silty clay; massive; friable;
strong effervescence; moderately alkaline.

The Ap or Al horizon is very dark grayish brown, very
dark gray, or very dark brown. The IIC horizon is coarse
silt loam or very fine sandy loam.

Depth to material coarser textured than silty clay loam is
greater than that defined for the Blake series, and in places
the material between depths of 40 and 60 inches is coarser
than that defined for the series. These differences do not
affect the use or behavior of the soils.

Blake soils have less clay between depths of 10 and 40
inches than the associated %’,Valdron and Booker soils. They
have more clay than the associated Haynie soils.

Bk—Blake silty clay loam (0 to 2 percent slopes.)
This soil is in areas where floodwaters have deposited
material in layers that differ in texture. Most areas
are 40 to 200 acres in size. This soil has the profile
described as representative of the series.

Included with this soil in mapping are many small
areas of a similar soil that contains less clay between
depths of 10 to 40 inches. Also included are small areas
of Waldron and Haynie soils.

Blake soils are used for corn, soybeans, wheat, and
alfalfa. They are well suited to these crops if they are
protected by levees. Capability unit I-1.

Bm—Blake-Haynie-Waldron complex (0 to 2 percent
slopes). This mapping unit is in areas that have an
intricate pattern of swales and low natural levees. The
complex is about 40 percent Blake silty clay loam, 25
percent Haynie very fine sandy loam, 20 percent Wal-
dron silty clay, and 15 percent other soils. Haynie
soils are in the highest positions; Waldron soils are
in low, narrow swales; and Blake soils are in inter-
mediate positions. '

Included with this unit in mapping are areas of
Booker clay in depressions and areas of Hodge loamy
fine sand where fast moving water has deposited
sandy material. '

The soils of this mapping unit are used mostly for
corn, soybeans, and wheat, and they are well suited to
these crops. In a few areas they are used for woodland
and wildlife habitat. :

Some swales occupied by Waldron silty clay need
surface drainage. Differences in the texture of the sur-
face layer cause tillage concerns. Fall plowing helps
improve tilth of Waldron soils. Nitrogen and starter
fertilizers can be used effectively. :

Low lying areas that are not protected by levees hav
a very good potential for production of timber, espe-
cially cottonwood. Managing woodland for timber is
an attractive alternative to the high risk farming
practiced in most similar areas. Tree growth rates are
very high on all the soils in this unit.

Areas on the river side of the levee also have a very
good potential as habitat for woodland and wetland
wildlife. Capability unit IIw—2,
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Booker Series

The Booker series consists of deep, very poorly
drained, nearly level to depressional soils on bottom
land. These soils formed in clayey Missouri River slack
water alluvium under a mixed vegetation of willows
and swamp grasses. :

In a representative profile the surface layer is clay
about 16 inches thick. It is very dark gray in the upper
part and very dark brown in the lower part. The sub-
soil is firm clay that extends to a depth of 60 inches
or more. It is dark grayish brown in the upper part,
very dark brown in the middle part, and dark grayish
brown in the lower part.

Permeability is very slow, and the available water
capacity is moderate. Content of organic matter is
moderate, and natural fertility is high. Runoff is very
slow or ponded. ‘ :

Booker soils are used for corn, soybeans, and wheat.

Representative profile of Booker clay in a cultivated
field in Montgomery County, 1,160 feet west and 170
feet south of the center of sec. 28, T. 46 N., R. 5 W.:

Ap—0 to 6 inches; very dark gray (10YR 3/1) clay; mod-
erate very fine subangular blocky structure; firm;
common roots; neutral; abrupt smooth boundary.

A12—6 to 16 inches; very dark brown (10YR 2/2) clay;
weak medium prismatic structure parting to mod-
erate fine subangular blocky; firm; few roots; neu-
tral; clear smooth boundary.

B21—16 to 31 inches; dark grayish brown (2.5Y 4/2) clay;
few fine prominent red (2.5YR 4/8) mottles; weak
medium prismatic structure parting to moderate
fine subangular blocky; firm; common material
from A12 horizon filling cracks; neutral; diffuse
smooth boundary.

B22—31 to 47 inches; very dark brown (10YR 2/2) clay;
few fine faint dark brown (10YR 4/3) mottles;

weak medium prismatic structure parting to mod-

erate fine subangular blocky; firm; neutral; clear
smooth boundary.
B23—47 to 60 inches; dark grayish brown (2.5Y 4/2) clay;
. common fine faint brown (10YR 5/3) and promi-
nent strong brown (7.5YR 5/6) mottles; weak me-
dium prismatic structure parting to weak very fine
subangular blocky; firm; few fine black iron and
manganese concretions; neutral.

The solum ranges from about 45 inches to several feet in
thickness. The Ap or Al horizon is very dark gray, dark
gray, very dark grayish brown, or very dark brown clay.
The B2 horizon is dark grayish brown, very dark grayish
brown, or dark brown and is mottled throughout. It is clay
or silty clay, but in many places it has thin lenses of coarser
textured material. Reaction is slightly acid or neutral
throughout.

Booker soils have more clay throughout than the asso-
ciated Waldron and Blake soils. :

Bo—Booker clay (0 to 2 percent slopes). This soil
occupies swales and broad low lying areas. Most areas
are 20 to 200 acres in size, and many are long and
narrow. Included in mapping are many small areas of
Waldron silty clay. '

Corn, soybeans, and wheat are the main crops. The
soil is suited to these crops if problems of drainage and
tilth are properly handled. Most larger areas have been
drained, but many small depressions need surface
drainage (fig. 12). Lack of suitable outlets is a con-
cern in many places. In years of extremely wet plant-
ing seasons or spring flooding, many areas are left
idle. Fall plowing helps to improve tilth, and nitrogen
and starter fertilizers are also effective. The soil is

Figure 12.—Ponded area in wheat field on Bogker clay.

poorly suited to no-till methods of spring planting.
Capability unit ITIw-14.

Calwoods Series

The Calwoods series consists of deep, somewhat
poorly drained, gently sloping soils on uplands. These
soils formed in loess under forest that replaced the
native prairie vegetation. '

In a representative profile. the surface layer is dark
grayish brown silt loam about 4 inches thick. The sub-
surface layer is brown silt loam about 4 inches thick.
The subsoil is about 32 inches thick. The upper part is
friable, yellowish brown silty clay loam, the middle
part is firm, grayish brown silty clay that has promi-
nent red mottles, and the lower part is firm, grayish
brown silty clay loam that has yellowish brown mot-
tles. The underlying material is firm, light brownish
gray silty clay loam.

Permeability is very slow. Depending on the degree
of erosion, the available water capacity is high or mod-
erate. Content of organic matter and natural fertility
are low. Runoff is medium.

Calwoods soils are used mostly for field crops, pas-
ture, and meadow. Many areas are wooded.

Representative profile of Calwoods silt loam, 1 to 5
percent slopes, in a wooded area in Montgomery
County, 760 feet south and 100 feet west of northeast
corner of sec. 6, T.49 N.,,R.5 W.: '

02—2 inches to 0; very dark brown (10YR 2/2) partly de-
composed forest litter. -

A1—0 to 4 inches; dark grayish brown (10YR 4/2) and
very dark grayish brown (10YR 3/2) silt loam,
dark grayish brown (10YR 4/2) kneaded and light
brownish gray (10YR 6/2) dry; moderate fine
granular structure; friable; common roots;
strongly acid; clear smooth boundary.

A2—4 to 8 inches; brown (10YR 5/3) silt loam, very pale
brown (10YR 7/3) dry; weak fine subangular
blocky structure; friable; some dark grayish brown
(10YR 4/2) coatings on  faces of peds; few small
very dark brown concretions; common roots; very
strongly acid; clear smooth boundary.

B1t—8 to 12 inches; yellowish brown (10YR 5/4) silty clay
loam; common fine faint strong brown (7.5YR
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5/6) mottles and few fine faint light brownish
gray mottles; moderate fine subangular blocky
structure; friable; few small very dark brown
concretions; common roots; very strongly acid;
clear smooth boundary. ] ]

B21t—12 to 26 inches; grayish brown (10YR 5/2) silty
clay; many fine prominent red (2.5YR 4/6) and
dark red (2.5YR 8/6) mottles and few fine faint
yellowish brown mottles; moderate very fine sub-
angular blocky structure; firm; thin continuous
dark grayish brown (10YR 4/2) clay films on
faces of peds; common roots; very strongly acid;
clear smooth boundary.

B22t—26 to 33 inches; grayish brown (2.5Y 5/2) silty clay;
many fine distinet yellowish brown (10YR 5/4)
mottles and few fine distinct strong brown (7.5YR
5/6) mottles; weak very fine subangular blocky
structure; firm; thin continuous dark grayish
brown (10YR 4/2) clay films on faces of peds;
few fine roots; very strongly acid; gradual smooth
boundary.

B3t—33 to 40 inches; grayish brown (2.5Y 5/2) heavy’

silty clay loam; many fine distinct yellowish brown
(10YR 5/4) mottles and few fine distinct yellowish
brown (10YR 5/8) mottles; weak fine subangular

- blocky structure; firm; few thin discontinuous dark
grayish brown (10YR 4/2) clay films on faces of
peds; few fine roots; strongly acid; clear smooth
boundary.

IIC—40 to 60 inches; light brownish gray (2.5Y 6/2) silty
clay loam; common -fine distinct yellowish brown
(10YR 5/8) mottles and few fine distinct dark
yellowish brown (10YR 4/4) and brown (10YR
5/3) mottles; massive; firm; numerous uncoated
sand grains; few fine roots; medium acid; gradual
smooth boundary.

The solum ranges from 35 to about 50 inches in thickness.
In places in unplowed areas there is a very dark grayish
brown Al horizon 2 or 8 inches thick. In most cultivated
areas there is no A2 horizon. The A horizon is medium
acid to very strongly acid, except where reaction has been
influenced by liming. The Bl horizon is brown or yellowish
brown. The B2t horizon has matrix colors of grayish brown
or dark grayish brown. It has red mottles in the upper part
and strong brown or yellowish brown mottles in the lower

art. .
P Calwoods soils have a lighter colored A horizon than the
associated Mexico soils. They formed in material similar to-
that in which Hatton soils formed, but Hatton soils have a
fragipan and Calwoods soils do not.

CaB—Calwoods silt loam, 1 to 5 percent slopes. This
soil is mostly on the crests of gently sloping divides
between Mexico soils on broad prairie areas and Hat-
ton soils on narrow ridges. Most areas are 30 to 60
acres in size and are irregular in shape. This soil has
the profile described as representative of the series.

This soil is suited to corn, grain sorghum, soybeans,
small grain, and meadow. Control of erosion is a major
concern. Terraces that have proper outlets and contour
farming greatly reduce rumnoff and .soil losses. Mini-
mum tillage and no-till farming also helps to control
erosion.

Liming and fertilizing according to soil tests im-
proves and maintains fertility. Using crop residue,
barnyard manure, and green manure crops helps to
maintain organic matter, good tilth, and available wa-
ter capacity. Capability unit ITe-5.

ChB2—Calwoods silty clay loam, 1 to 5 percent
slopes, eroded. This soil is mostly on the crests of
gently sloping divides between Mexico soils on prairie
areas and Hatton soils on narrow ridges. Most areas
are 20 to 40 acres.in size and are long and banded.
This soil has a profile similar to the one described as

representative of the series, but the silty clay loam
subsoil is mixed into the surface layer.

This soil is suited to grain sorghum, soybeans, small
grain, pasture, and meadow. It is also suited to corn,
but the moderate available water capacity makes it
susceptible to summer drought.

The hazard of further erosion is severe. Terraces
that have grassed outlets, minimum tillage or no-till
farming, and contour tillage help control erosion and
retard runoff. Using crop residue, barnyard manure,
cover crops and green manure crops helps maintain
organic matter, good tilth, and the available water
capacity: It also helps to control erosion.

Pasture management includes maintenance of fer-
tility by liming and fertilizing, control of brush and
weeds by mowing, and prevention of overgrazing by
proper stocking. Capability unit I1Ie-5.

Cedargap Series

The Cedargap series consists of deep, somewhat ex-
cessively drained, nearly level soils on bottom land.
These soils formed in alluvium under forest.

In a representative profile the surface layer is very
dark grayish brown cherty silt loam about 12 inches
thick. The next layer is very dark grayish brown very
cherty clay loam about 20 inches thick. Below this, to
a depth of 60 inches, is very dark grayish brown very
cherty clay.

Permeability is moderately rapid, and available wa-
ter capacity is moderate. Content of organic matter is
high, and natural fertility is medium. Runoff is slow.

Cedargap soils are used for woodland, pasture, field
crops, and meadow.

_ Representative profile of Cedargap cherty silt loam
in a wooded area in Warren County, 2,240 feet south
?dé,oz%vfeet east of northwest corner of sec. 6, T. 46

A1—0 to 12 inches; very dark grayish brown (10YR 3/2)
cherty silt loam; moderate very fine granular
structure; very friable; many roots; 15 percent
chert gravel; neutral; clear smooth boundary.

C1—12 to 32 inches; very dark grayish brown (10YR 3/2)
very cherty clay loam; moderate very fine sub-
angular blocky structure; firm; common roots; 60
percent chert fragments; neutral; clear wavy
boundary.

C2—32 to 62 inches; very dark grayish brown (10YR 8/2)
very cherty clay; moderate very fine subangular
blocky structure; firm; few roots; 75 percent chert
fragments; neutral.

The A horizon is very dark grayish brown or very dark
brown cherty silt loam or silt loam. The C horizon is_very
dark grayish brown, dark brown, or brown very cherty
silty clay loam or very cherty clay.

The material in Cedargap silt loam that is less than 10
percent chert and overlies the more cherty horizons is
thicker than that defined for the series, but this difference
does not alter use or behavior.

Cedargap soils have cherty horizons that Nodaway and
Sharon soils, which occupy similar positions, do not have.

Cd—Cedargap silt loam (0 to 2 percent slopes). This
soil is on bottom land along creeks and branches. Most
areas are long and narrow. This soil has a profile simi-
lar to the one described as representative of the series.
About 18 to 30 inches of silt loam, or in places loam
that is 2 to 10 percent chert, overlies the more cherty
soil material.
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Included with this soil in mapping are many small
areas of Cedargap cherty silt loam. Also included are
areas of a soil that is more acid than Cedargap silt
loam.

Many areas are used for row crops, small grain, and
meadow. The soil is suited to these uses in areas large
enough for practical use of farm machinery. In
smaller, narrower areas, pasture and woodland are the
most important uses. In many places, the soil is sur-
rounded by a vast acreage of woodland. In years of
poor mast production, damage to row crops by wildlife,
especially deer and squirrels, can be a serious concern.

Soil treatment according to soil tests maintains and
improves fertility, although most areas do not need
lime. Using crop residue and barnyard manure also
helps to maintain fertility and tilth,

This soil has a good potential for walnut and other
high value trees. Capability unit IIs-1.

Ce—Cedargap cherty silt loam (0 to 2 percent
slopes). This soil is on stream bottom land. Most areas
are very long and narrow and 5 to 30 acres in size.
This soil has the profile described as representative
of the series. Included in mapping are small areas of
Cedargap silt loam.

This soil is used mainly for woodland, pasture,
meadow, and wildlife habitat. A few areas are used
for cultivated crops. Most areas are too small or too
narrow for practical use of large farm machinery.
‘Many areas are isolated and nearly inaccessible.

This soil has a good potential for walnut and other
high value trees. Important woodland management in-
cludes selective harvest of mature trees, thinning of
second growth stands, removal or deadenlng of cull
trees, and control of fire and grazing. These practices

also improve areas as habitat for most woodland

wildlife.

Important pasture management includes mowing to
control weeds and brush and protection from over-
grazing by proper stocking. Most areas do not need
lime. Capablllty unit ITIs-1.

Cedargap Variant

Cedargap variant soils are deep, well drained, and
nearly level. They are on bottom land. These soils
formed in alluvium under forest vegetation.

In a representative profile the surface layer is clay
loam about 16 inches thick. It is dark brown in the
upper part and dark reddish brown in the lower part.
The subsoil is dark reddish brown clay loam about 16
inches thick. The underlying material, to a depth of
60 inches, is dark reddish brown clay loam and has
common chert fragments.

" Permeability is moderate, and available water ca-
pacity is high. Content of organic matter and natural
fertility are high. Runoff is slow.

Cedargap variant soils are used for field crops, pas-
ture, and meadow. A few small areas are wooded.

Representative profile of Cedargap clay loam, loamy
variant, in a pasture in Warren County, 1,250 feet
east and 1,310 feet south of northwest corner of sec.
36, T.46 N.,R.2 W.:

Ap—0 to 6 inches; dark brown (7.5YR 3/2) light clay
loam; moderate very fine granular structure; fri-

able; many roots; slightly acid; abrupt smooth
boundary.

Al12—6 to 16 mches dark reddish brown (5YR 3/2) light
clay loam; moderate very fine subangular blocky
structure; friable; common roots; slightly acid;
gradual smooth boundary.

B2—16 to 32 inches; dark reddish brown (5YR 3/4) clay
loam; moderate medium prismatic structure part-
ing to weak fine subangular blocky; friable; com-
mon roots; common pockets and coatings of Al
material; about 2 percent chert fragments slightly
acid; gladual smooth boundary:

C—32 to 60 inches; dark reddish brown (5YR 3/4) clay
loam; weak medium prismatic or massive struc-
ture; friable; few roots; about 2 percent chert
fragments in the upper part increasing to 10 per-
cent with depth; neutral.

The solum ranges from about 30 to 50 inches in thickness.
The A horizon is brown, dark brown, or dark reddish brown.
The B horizon and C horizon are clay loam or silty clay
loam. They are dark reddish -brown, dark brown, or brown.

Cedargap variant soils differ from other Cedargap soils
in not having a cherty horizon. They contain more clay and
sand throughout than Nodaway and Sharon soils, which
occupy slightly lower positions in the landscape.

Cf—Cedargap clay loam, loamy variant (0 to 2 per-
cent slopes). This soil is on low terraces along creeks
and branches, generally at ‘a slightly higher elevation
than other Cedargap soils. Most areas are 20 to 100
acres in size,

Included with this soil in mapping are areas of a
similar soil that has a lighter colored surface layer and
contains less sand throughout. Also included are a few
small areas of Cedargap cherty silt loam.

This soil is used mostly for corn, soybeans, wheat,
pasture, and meadow. Some small areas remain
wooded. The soil has a good potential for walnut and
other high value trees. )

Maintaining fertility and tilth are the main con-
cerns, and using crop residue and animal wastes and
fertilizing according to tests are effective. Most areas
do not need lime. Capability unit I-1.

Chariton Series

The Chariton series consists of deep, poorly drained,
nearly level soils on stream terraces. These soils formed
under prairie grass in loess and the underlying
alluvium.

In a representative profile the surface layer is very
dark grayish brown silt loam about 8 inches thick.
The subsurface layer is dark gray silt loam about 4
inches thick. The subsoil is firm silty clay about 30
inches thick. The upper part is dark grayish brown,
and the lower part is grayish brown. Yellowish brown
mottles are thoughout the subsoil. The underlying ma-
terial is grayish brown clay loam.

Permeability is slow, and available water capac1ty
is high. Content of organic matter is moderate, and
natural fertility is medium. Runoff is slow.

Chariton soils are used for field crops and, to a lesser
extent, for meadow and pasture. They are well suited
to these uses.

Representative profile of Chariton silt loam in a
cultivated field in Warren County, 480 feet west and
11\1,551({) 1;%1‘:/ south of northeast corner of sec. 25, T. 48

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate very firm granular structure;
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very friable; many roots; neutral; abrupt smooth
boundary.

A2—8 to 12 inches; dark gray (10YR 4/1) silt loam; few
fine distinct dark brown (10YR 3/3) and promi-
nent yellowish brown (10YR 5/4) mottles; moder-
ate very fine granular structure; very friable;
common roots; common fine pores; common fine
black concretions; slightly acid; abrupt smooth
boundary.

B1—12 to 15 inches; mottled dark gray (10YR 4/1) and
olive brown (2.5Y 4/4) silty clay loam; common
medium faint dark yellowish brown (10YR 4/4
mottles and common fine prominent yellowis!
brown (10YR 5/6) mottles; moderate very fine
subangular blocky structure; friable; few roots;
common fine pores; few fine concretions; medium
acid; abrupt smooth boundary.

B21t—15 to 18 inches; dark grayish brown (10YR 4/2)
light silty clay; common medium distinet dark
yellowish brown (10YR 4/4) mottles and few fine
prominent yellowish brown (10YR 5/6) mottles;
moderate very fine subangular blocky structure;
firm; thick continuous clay films; common black

concretions and stains; medium acid; clear smooth-

, boundary. .

B22t—18 to 26 inches; grayish brown (2.5Y 5/2) silty clay;
common medium prominent yellowish brown (10YR
5/6) mottles and few fine distinct dark grayish
brown (10YR 4/2) mottles; moderate very fine
subangular blocky structure; firm; thick continuous
clay films; common black concretions and stains;
slightly acid; clear smooth boundary.

B23t—26 to 42 inches; grayish brown (2.5Y 5/2) silty clay;
common medium prominent yellowish brown (10YR
5/6) mottles; moderate very fine subangular blocky
structure; firm; thick continuous cla?r films; few
fine black concretions and stains; slightly acid;
clear smooth boundary.

ITB3—42 to 48 inches; dark grayish brown (2.5YR 4/2)
clay loam; common coarse prominent yellowish
brown (10YR 5/6) mottles; weak fine subangular
blocky structure; firm; thin patchy clay films; few
fine black concretions and stains; neutral; gradual
smooth boundary.

IIC—48 to 68 inches; grayish brown (25YR 5/2) clay
loam; common coarse prominent yellowish brown
(10YR 5/8) mottles; massive; firm; few dark gray
clay films lining old root channels; few fine black
concretions; neutral.

The solum ranges from about 45 to 60 inches in thickness.
The A horizon ranges from 9 to 15 inches in thickness. The
A2 horizon is dark gray or gray and ranges from 2 to 4
inches in thickness. In places no Bl horizon is present. The
B2t horizon has matrix colors of 'grayish brown or dark
grayish brown and has 1yellowish brown or brown mottles.
The IIC horizon is clay loam or silty clay loam. )

Chariton soils have more sand in the lower part of the
solum than Putnam soils, which have similar internal drain-
age. They have a darker colored A horizon than Marion
and Auxvasse soils, which occupy similar positions.

Ch—Chariton silt loam (0 to 2 percent slopes). This
nearly level soil is on stream terraces along the up-
stream reaches of creeks and branches that drain
prairie areas. Most areas are 15 to 40 acres in size.

Included with this soil in mapping are areas of a
similar soil that has a lighter colored surface layer.

This soil is well suited to corn, soybeans, grain sor-
ghum, and small grain. It is poorly suited to alfalfa
but is well suited to other meadow crops and pasture.

The main concerns are improving and maintaining
fertility, increasing organic matter content, and im-
proving tilth. Some areas need surface drainage to
prevent ponding in depressions. Liming and fertiliza-
tion according to soil tests and using crop residue,
cover crops, and minimum tillage are effective. Capa-
bility unit ITw-2.

SOIL SURVEY

Chilhowie Series

The Chilhowie series consists of moderately deep,
well drained, moderately steep to steep soils on up-
lands. These soils formed under hardwood forest in
nillafl;erial weathered from limestone and interbedded
shale.

In a representative profile the surface layer is red-
dish brown silty clay loam about 3 inches thick. The
subsoil is about 25 inches thick. The upper part is firm,
reddish brown silty clay; the middle part is firm, dark
red clay; and the lower part is firm, dark red very
cobbly clay. Limestone bedrock is at a depth of 28
inches. ,

Permeability is slow, and available water capacity
is low. Content of organic matter is low, and natural
fertility is medium. Runoff is rapid.

Chilhowie soils are mostly wooded. A few areas have
been cleared and are used for pasture.

Representative profile of Chilhowie silty clay loam
in a wooded area of Chilhowie, Gasconade, and Crider
soils, 14 to 35 percent slopes, in Warren County, 690
{\Ieet RW%S%V and 10 feet north of center of sec. 33, T. 46

Al—0 to 3 inches; reddish brown (5YR 4/4) silty clay
loam; moderate very fine subangular blocky struc-
ture; friable; many roots; common limestone frag-
ments 2 to 8 inches in diameter; few fine chert
fragments; neutral; clear smooth boundary.

B21—3 to 9 inches; reddish brown (2.5YR 4/4) silty clay;
moderate very fine subangular blocky structure;
firm; common roots; few limestone fragments 2 to
8 inches in diameter; neutral; gradual smooth
boundary.

B22—9 to 19 inches; dark red (2.5YR 3/6) clay; moderate
very fine subangular blocky structure; firm; com-
mon roots; few limestone fragments 2 to 8 inches
in diameter; neutral; clear smooth boundary.

B23—19 to 28 inches; dark red (2.5YR 8/6) very cobbly
clay; weak very fine subangular blocky structure;
firm; common roots; about 60 percent limestone'
fragments 2 to 8 inches in diameter; mildly alka-

me. .
R—28 inches; limestone bedrock; weathered cracks contain
clayey material.

The solum ranges from 15 to 25 inches in thickness.
Weathered limestone fragments commonly are within a
depth of 20 inches. Depth to hard limestone bedrock is 20 to
40 inches. Content of limestone fragments is commonly 20
to 35 percent throughout the solum. Reaction is neutral to
mildly alkaline throughout.

This soil has a redder B horizon than is defined for the
range of the Chilhowie series, but this difference does not
affect use or behavior.

Chilhowie soils are deeper to limestone bedrock than the
associated Gasconade soils. They are shallower to bedrock
iclhap the associated Goss soils and do not have a cherty

orizon,

CnF--Chilhowie, Gasconade, and Crider soils, 14 to
35 percent slopes. This mapping unit is on side slopes.
It is upslope from Holstein soils and downslope from
Goss soils. Slopes are moderately steep to steep. The
undifferentiated group is generally about 45 percent
Chilhowie soils, 20 percent Gasconade soils, 15 percent
Crider soils, and 20 percent other soils. It, however,
can contain either one, two, or all of the major soils.
The soils are on generally north facing side slopes. In
most places these side slopes are opposite those occu-
pied by soils of the Gasconade-Rock outecrop complex.

The well drained, moderately deep Chilhowie soils
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are mainly on rather smooth, steep side slopes. The
surface layer typically is dark reddish brown silty clay
loam about 3 inches thick. The subsoil is dark red clay
that has common limestone fragments. Bedrock is at a
depth of about 28 inches.

Gasconade soils are shallow and somewhat exces-
sively drained. They are mostly on steep, concave side
slopes at about the same elevation as Chilhowie soils.
The surface layer typically is very dark grayish brown
stony silty clay loam about 6 inches thick. The sub-
soil 1s dark brown channery silty clay. Limestone bed-
rock is at a depth of about 13 inches.

Crider soils are deep and well drained. They are in
small, moderately steep to steep convex areas between
drainageways at lower elevations within the unit. Typ-
ically the surface layer is brown silt loam about 9
inches thick. The subsoil is about 51 inches thick. It
is dark brown silty clay loam in the upper part and
yellowish red silty clay in the lower part.

Included with this unit in mapping are small areas
of Rock outcrop, Goss, and Holstein soils and a soil
that is similar to Crider soils except bedrock is at a
depth of about 45 to 55 inches.

"Except for a small cleared acreage used for pasture,
this undifferentiated group is used for woodland, wild-
life habitat, and recreation.

Many areas of Chilhowie and Crider soils can be
improved as habitat for wildlife, especially deer,
grouse, and wild turkeys, by making openings in the
hardwood forest canopy. Selective harvest of mature
timber is effective. Capability unit VIIs-8.

Coland Series

The Coland series consists of deep, poorly drained,
nearly level soils on bottom land. These soils formed
in loamy alluvium under mixed grasses and water tol-
erant trees. : :

In a representative profile the surface layer is very
dark brown and black clay leam about 27 inches thick.
The subsoil is firm, very dark gray clay loam about 25
inches thick. The underlying material is firm, dark
gray clay loam. '

Permeability is moderately slow, and available wa-
ter capacity is high. Content of organic matter and
natural fertility are high. Runoff is slow.

Coland soils are used mostly for row crops, small
grain, and meadow. Some areas are used for pasture.

Representative profile of Coland clay loam in a cul-
tivated field in Montgomery County, 190 feet north
and 50 feet west of center of sec. 30, T. 47 N,, R. 5 W.:

Ap—0 to 9 inches; very dark brown (10YR 2/2) clay loam;
moderate very fine subangular blocky structure;
friable; common roots; common fine black concre-
tions; slightly acid; abrupt smooth boundary.

A12—9 to 27 inches; black (10YR 2/1) clay loam; moderate
very fine subangular blocky structure; firm; com-
mon roots; common fine black concretions; slightly
acid; clear smooth boundary.

B—27 to 52 inches; very dark gray (10YR 3/1) clay loam;
common fine distinet dark yellowish brown (10YR
4/4) and olive brown (2.5Y 4/4) mottles and few
fine faint dark grayish brown (10YR 4/2) mottles;
moderate medium prismatic structure parting to
moderate very fine subangular blocky; firm; few
roots; thin discontinuous clay films on faces of
primary peds;
slightly acid; gradual smooth boundary.

common fine black concretions;

C-—52 to 60 inches; dark gray (10YR 4/1) clay loam; many
fine distinct olive brown (2.5Y 4/4) mottles; weak
medium platy structure; firm; common fine black
concretions; neutral.

The A1l horizon is black or very .dark gray. The B horizon
is very dark gray or dark gray. In places sandy loam is
below a depth of about 50 inches.

Coland soils have more sand throughout than the asso-
ciated Moniteau soils, and they have a darker colored A
horizon than those soils. They are wetter than the Cedargap
variant soils, which formed in similar material.

Co—Coland clay loam (0 to 2 percent slopes). This
nearly level soil is on first bottoms, low terraces, and
alluvial fans. Most areas are 10 to 40 acres in size.

This soil is used mostly for corn, soybeans, and small
grain. Some areas are used for meadow or pasture. The
soil is well suited to all these uses if drainage is pro-
vided where needed, and drainage ditches that have
suitable outlets are needed on many areas.

Fertility can be maintained and improved by soil
treatment according to soil tests, and by using crop
residue and barnyard manure, and by planting green
manure crops. These practices also help to maintain
organic matter and tilth. Most areas do not need lim-
ing. Capability unit ITw-2.

Crider Series

The Crider series consists of deep, well drained,
moderately sloping and strongly sloping soils on up-
lands. These soils formed in loess and the underlying
material weathered from chert free limestone and in-
terbedded shale. Native vegetation is hardwood forest.

In a representative profile the surface layer is brown

- silt loam about 9 inches thick. The subsoil is about 51

inches thick. The upper part is firm, dark brown silty
clay loam; the middle part is firm, yellowish red silty
clay loam; and the lower part is firm, yellowish red
silty clay. .

Permeability is moderate, and the available water
capacity is high. Organic matter and natural fertility
are low. Runoff is medium or rapid. :

Crider soils are used for field crops, meadow, pas-
ture, and woodland. :

Representative profile of Crider silt loam, 5 to 9
percent slopes, in a meadow in Montgomery County,
160 feet north and 260 feet east of center of sec. 26,
T.47 N, R. 5 W.:

Ap—0 to 9 inches; brown (10YR 4/3) silt loam; moderate
very fine subangular blocky structure; very friable;
many roots; slightly acid; clear smooth boundary.

B1—9 to 12 inches; brown (7.5YR 4/4) light silty clay
loam; moderate very fine subangular blocky struc-
ture; friable; common roots; common material
from horizon above; medium acid; clear smooth
boundary.

B22t—18 to 28 inches; dark brown (7.5YR 4/4) silty clay
loam; moderate very fine subangular blocky struc-
ture; firm; common roots; thin discontinuous clay
films; strongly acid; clear smooth boundary.

B22t—18 to 28 inches; dark brown (7.5 YR 4/4) silty clay
loam; moderate medium prismatic structure part-
ing to moderate fine and very fine subangular
blocky; firm; common roots; thin continuous clay
films; few black stains; strongly acid; clear smooth
boundary.

1IB23t—28 to 41 inches; yellowish red (5YR 5/6) silty clay
loam; common medium distinet yellowish brown
(10YR 5/6) mottles; moderate medium prismatic
structure parting to moderate very fine subangular
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blocky; firm; thick continuous clay films on sur-
faces of primary peds; common black stains; few
sand grains; few fine chert fragments; medium
acid; clear smooth boundary.

1IB24t—41 to 60 inches; yellowish red (5YR 5/6) silty
clay; common medium distinet dark brown (7.5YR
4/4) mottles; weak medium prismatic structure
parting to weak fine subangular blocky; firm; thin
continuous clay films on faces of primary peds;
fevs(r1 sand grains; few fine chert fragments; medium
acid.

_ The solum ranges from 60 to about 70 inches in thickness.

Depth to limestone bedrock ranges from about 70 to 80
inches., The Ap or Al horizon is brown or dark grayish

brown. The B horizon is brown or dark brown. The IIB’

horizon is at a depth of 20 to 40 inches. It has matrix celors
of yellowish red or strong brown.

Crider soils contain more-clay and are redder in the lower
part of the B horizon than Winfield soils, which occupy
similar positions. They contain less sand throughout than
Holstein soils. Crider soils are redder and contain more clay
in the lower part of the B horizon than the associated
Hatton soils, and they do not have a fragipan.

CrC—Crider silt loam, 5 to 9 percent slopes. This
moderately sloping soil is on crests of ridgetops at
elevations somewhat lower than those of Hatton soils.
Most areas are long and narrow and range from 10 to
60 acres in size. This soil has the profile described as
representative of the series. '

Included with this soil in mapping are areas of a
similar soil that is 40 to 60 inches deep over bedrock
and a few areas where bedrock is at a depth of less
than 40 inches and gray mottles are in the lower part
of the subsoil, Also included are areas of severely
eroded soils. These are indicated on the soil map by a
spot symbol.

This soil is used for pasture, meadow, corn, wheat,
and small grain and is well suited to alfalfa. Many
small areas are used for woodland. Larger areas are
suited to cultivated crops if erosion is controlled.
Losses of soil and water can be controlled by terraces
and grassed waterways, contour farming, and conser-
vation cropping systems. No-till farming and mini-
mum tillage are effective alternative erosion control
methods. Areas at higher elevations have a potential
for orchards and vineyards.

Fertility can be improved and maintained by liming
and fertilization according to soil tests and using crop
residue and barnyard manure. Cover crops and green

manure crops also help maintain organic matter,

available water capacity, and good tilth.

Important pasture management includes fertility
maintenance by liming and fertilization, control of
brush and weeds by mowing, and protection from over-
grazing by proper stocking. Capability unit IITe-1.

CrD2—Crider silt loam, 9 to 14 percent slopes,
eroded. This strongly sloping soil is on side slopes, gen-
erally below areas of less sloping Crider soils. Most
areas are 10 to 30 acres in size. This soil has a profile
similar to the one described as representative of the
series, but the depth to the silty clay loam subsoil is
generally less. _

Included with this soil in mapping are many areas
of a similar soil where bedrock is at a depth of 40 to 60
inches and areas where bedrock is at a depth of less
than 40 inches. A few areas of limestone bedrock out-
crops are indicated on the soil map by Rock outcrop
symbols. Also included, on foot slopes, are some areas

of a similar soil that has gray mottles in the lower
part of the subsoil.

This soil is suited to pasture, meadow, or woodland.
In cultivated areas the hazard of further erosion is
severe. Terraces that have grassed outlets, minimum
tiilage or no-till farming, and contour cultivation help
control erosion and retard runoff. Important, in crop-
ping sequences, are rotations that include several years
of meadow or other cover crops. Using crop residue,
cover crops, barnyard manure, and green manure crops
helps maintain organic matter, good tilth, and avail-
able water capacity. Liming and fertilization accord-
ing to soil tests improves and maintains fertility.

Woodland can benefit from selective harvest of ma-
ture timber, thinning of second growth stands, and
control of fire and grazing. These practices also bene-
fit most woodland wildlife.

Important pasture management includes mainte-
nance of fertility by liming and fertilization, control
of brush and weeds by mowing, and protection from
overgrazing by proper stocking, Capability unit IVe-1.

Dockery Series

The Dockery series consists of deep, somewhat poorly
drained, nearly level soils on bottom land. These soils
formed in recent alluvium along the Loutre River and
smaller streams in the survey area. Native vegetation
is forest. :

In a representative profile the surface layer is dark
grayish brown silt loam about 6 inches thick. The next
layer is dark grayish brown silty clay loam about 8
inches thick. Below this is a layer of dark grayish
brown silt loam about 34 inches thick. The next layer
11;; .dirk grayish brown silty clay loam about 12 inches

ick.

Permeability is moderately slow, and available wa-
ter capacity is high. Content of organic matter is
moderate, and natural fertility is high. Runoff is slow.

Dockery soils are used mostly for cultivated crops.
Some areas are used for pasture or woodland.

Representative profile of Dockery silt loam in a culti-
vated field in Montgomery County, 1,290 feet south
and 410 feet east of center of sec. 5, T. 46 N,, R. 5 W.:

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) heavy
silt loam; moderate very fine granular structure;
friable; few roots; neutral; abrupt smooth bound-

ary.

C1—6 to 14 inches; dark grayish brown (10YR 4/2) light
silty clay loam; few fine prominent dark reddish
brown (5YR 8/4) and faint dark gray (10YR 4/1)
mottles; massive; firm; few roots; neutral; clear
smooth boundary,

C2—14 to 38 inches; dark grayish brown (10YR 4/2) silt
loam; common fine faint dark brown (10YR 4/3)
mottles; weak thin platy structure; thin strata of
brown coarse silt; friable; neutral; clear smooth-

boundary.

C3-—38 to 48 inches; dark grayish brown (10YR 4/2) heavy
silt loam; common fine prominent dark reddish
brown (5YR 3/4) mottles; weak thin platy struc-
ture; friable; common black stains; neutral; clear
smooth boundary.

C4—48 to 60 inches; dark grayish brown (10YR 4/2) light
silty clay loam; common fine distinet brown (10YR
5/3) and dark yellowish brown (10YR 3/4) mot-
tles; massive; friable; neutral.

The solum is less than 10 inches thick. The A horizon is
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dark grayish brown or very dark grayish brown. The C
horizon commonly has coarser or finer textured lenses less
than 6 inches thick.

Dockery soils are wetter than the associated Nodaway
soils. They are higher in reaction than Sharon soils, which
occupy similar positions.

Do—Dockery silt loam (0 to 2 percent slopes). This
soil is on first bottoms. In larger flood plains it is
between areas of Nodaway soils that border the stream
and areas of Nodaway soils that are on higher stream
terraces. In many places it is in old stream meanders
that are filled with recent alluvium. It also is in narrow
areas of bottom land along many small stream
branclies. Most areas are 20 to 60 acres in size and
have an elongated shape. Included in mapping are
areas of a similar soil' that contains more sand
throughout and has a lighter colored surface layer.

On the larger flood plains, this soil is used mostly
for corn and soybeans. Small grain is less extensive
in these areas because of the hazard of spring flooding.
Narrow areas along small stream branches are used
mostly for pasture and woodland.

This soil is well suited to row crops in areas large
enough for practical use of large machinery. Flood-
ing is the main hazard, and levee construction is gen-
erally impractical. Some ponded areas need surface
drainage.

Fertilization according to soil tests is effective. The
soil is neutral in most areas and does not need lime.
Good tilth and organic matter can be maintained by
using crop residues. Capability unit IIw-1.

Gasconade Series

The Gasconade series consists of shallow, somewhat
excessively drained, moderately sloping to very steep
soils on uplands. These soils formed in material weath-
ered from limestone and thinly interbedded shale. Na-
tive vegetation is grasses, forbs, and hardwood trees.
The hardwood trees are mostly chinquapin, black oak,
and cedar.

In a representative profile the surface layer is very
dark grayish brown stony silty clay loam about 6
inches thick. The subsoil is firm, dark brown channery
silty clay about 7 inches thick. Limestone bedrock is at
a depth of 13 inches.

Permeability is moderately slow, and available wa-
ter capacity is very low. Content of organic matter is
moderate, and natural fertility is medium. Runoft is
rapid.

Gasconade soils are used mostly for recreation and
wildlife habitat.

Representative profile of Gasconade stony -silty clay
loam, 5 to 9 percent slopes, in a wooded area in Mont-
gomery County, 290 feet east and 210 feet north of the
southwest corner of sec. 5, T. 47 N, R. 5 W.:

A1-—0 to 6 inches; very dark grayish brown .(10YR 3/2)
stony heavy silty clay loam; strong very fine sub-
angular blocky structure; friable; many roots; 10

ercent limestone fragments 1 inch to 4 inches
ong; 20 percent of surface covered by limestone
fragments 20 to 50 inches long; neutral; clear
smooth boundary. )

B2—6 to 13 inches; dark brown (7.5YR 3/2) channery silty
clay; moderate very fine subangular blocky struc-
ture; firm; common roots; 30 percent limestone
fragments 3 to 6 inches long and 10 percent lime-
stone fragments 6 to 20 inches long; neutral.

R—13 inches; limestone bedrock.

The solum ranges from 9 to 20 inches in thickness, and
the depth to limestone bedrock is commonly the same as this
thickness. The A horizon is very dark grayish brown or
very dark brown. The B horizon is dark brown or very
dark brown. The content of coarse fragments varies greatly
within short horizontal distances. :

Gasconade soils have limestone bedrock at a shallower
depth than the associated Chilhowie and Goss soils.

GaC—Gasconade stony silty clay loam, 5 10 9 percent
slopes. This moderately sloping soil is mostly on crests
of ridgetops and points of ridges. Most areas are 10
to 30 acres in size. This soil has the profile described
as representative of the series. Stones, mostly -lime-
stone, are dominantly 6 inches to 2 feet across and
occuply 5 to 20 percent of the surface area.

Included with this soil in mapping are small areas of
Rock outcrop that has practically no soil material
above the bedrock. Also included are areas where
slopes are 9 to 14 percent.

Most areas are covered with mixed grasses and
cedars and other hardwoods. They are mainly used
for recreation but also serve incidentally as wildlife
habitat. Some areas are used for pasture, but produc-
tion of grasses is limited by droughtiness, and mow-
ing is hampered by large stones. High quality cedar
is harvested for posts and other uses in places, but
growth is slow. Other hardwoods, mostly black oak
and chinquapin oak, seldom reach marketable size or
quality. Development of wildlife habitat is severely
limited by droughtiness, large stones, and shallow root-
ing depth.

. Some areas afford access by road or trail to the
steeper soils below. These areas provide vistas of great
scenic beauty, and are favored as cabin sites. Capa-
bility unit VIs-8.

GdF—Gasconade-Rock outerop complex, 14 to 50
percent slopes. This complex is on side slopes in areas
that have an intricate pattern of shallow soils and ex-
posed bedrock. Slopes are steep and very steep. The
complex is about 50 percent Gasconade soils, 30 per-
cent Rock outerop, and 20 percent other soils.

The Rock outcrop has little or no soil material above
the bedrock. It is mostly very steep and is on south
and southwest facing side slopes. Gasconade soils are
on the slightly more stable side slopes.

Included with this unit in mapping are areas of Goss
soils and many small areas of Chilhowie soils. Also in-
cluded are areas where slopes are more than 50 percent.
I{}ﬁplaces these areas have vertical or overhanging
cliffs.

Most areas support a stand of mixed, poor quality
hardwoods or a sparse stand of cedars and grasses.
Few trees reach marketable size or quality.

This complex is used mainly for recreation and wild-
life habitat. It has severe limitations for both these
uses. Steep slopes, large stones, and cliffs limit use to
hunting and hiking by the physically fit. Development
of wildlife habitat is severely limited by steep slopes,
droughtiness, large stones, and the shallow rooting
depth. Capability unit VIIs-8.

Goss Series

The Goss series consists of deep, well drained, mod-
erately sloping to very steep soils on uplands. These
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soils formed in material weathered from cherty lime-
stone and thinly interbedded shale under forest vege-
tation.

In a representative profile the surface layer is dark
grayish brown very cherty silt loam about 2 inches
thick. The subsurface layer is brown very cherty silt
loam about 21 inches thick. The subsoil is firm very
cherty clay about 38 inches thick. The upper part is
reddish brown and the lower part is brownish yellow.
The underlying material is very pale brown weathered
chert and shale.

Permeability is moderate, and available water ca-
pacity is low. Content of organic matter and natural
fertility are low. Runoff is rapid.

Most areas remain in mixed hardwood forest. A
much smaller acreage has been cleared and is used for
pasture. Goss soils are suited to woodland, pasture,
woodland wildlife habitat, and recreation. .

Representative profile of Goss very cherty silt loam
in a wooded area of Goss soils, 14 to 45 percent slopes,
in Warren County, 680 feet south and 1,180 feet east
of northwest corner of sec. 8, T. 46 N., R. 4 W.:

A1—0 to 2 inches; dark grayish brown (10YR 4/2) very
cherty silt loam; moderate very fine granular struc-
ture; friable; many roots; 75 percent coarse frag-
ments, mostly angular chert 1 to 4 inches in
diameter; medium acid; abrupt smooth boundary.

A2—2 to 23 inches; brown (10YR 5/3) very cherty silt
loam; weak fine subangular blocky structure; fri-
able; many roots; 75 percent coarse fragments,
mostly- angular chert 1 to 4 inches in diameter;
strongly acid; abrupt smooth boundary.

B2—23 to 43 inches; reddish brown (5YR 4/4) very cherty
clay; strong medium angular and subangular
blocky structure; firm; common roots; thick con-
tinuous clay films on faces of peds; 75 percent
coarse fragments, mostly angular chert 1 to 4
inches in diameter; strongly acid; abrupt wavy
boundary.

B3—43 to 61 inches; brownish yellow (10YR 6/6) very
cherty clay; weak very fine subangular blocky
structure; firm; few roots; thick continuous red-
dish brown (5YR 4/4? clay films and flows on
chert fragments and filling cracks and interstices
between coarse fragments; strongly acid; clear
wavy boundary.

C—61 to 65 inches; very pale brown (10YR 7/4) weathered
chert and shale.

The solum ranges from 55 to about 75 inches in thickness.
Thé A horizon is silt loam or very cherty silt loam. The A2
horizon is brown or pale brown. Chert content of the A2
horizon ranges from about 60 to 80 percent. The B horizon
is reddish brown, yellowish red, or strong brown cherty
silty clay or cherty clay. Chert content of the B horizon
ranges from 65 to 80 percent. The B horizon is medium acid
or strongly acid. :

Goss soils are deeper over bedrock than the associated
Gasconade and Chilhowie soils.

GoD—Goss very cherty silt loam, 5 to 14 percent
slopes. This moderately sloping to strongly sloping soil
is on the tops and points of ridges. Most areas are b
to 20 acres in size. This soil has a profile similar to
the one described ‘as representative of the series, but
the underlying material is a few inches deeper.

Most areas of this soil are used for woodland, wild-
life habitat, and recreation. Some areas have been
cleared and are used for pasture.

Most woodland is in need of stand improvement by
selective harvest and thinning or removal of undesira-
ble trees. Controlling fire and grazing is also a concern.

Most areas used for pasture can be mowed to control

weeds and brush, but stand renovation is difficult be-
cause of the very cherty surface layer. Droughtiness
limits pasture production. :

Development for wildlife habitat is limited by
droughtiness and the very cherty surface layer. Capa-
bility unit VIs-9.

GoF—Goss soils, 14 to 45 percent slopes. These
steep to very steep soils are on side slopes. They are
generally downslope from ridgetops occupied by Hat-
ton and Keswick soils and upslope from areas of
Gasconade-Rock outcrop complex or areas of
Chilhowie, Crider, and Gasconade soils. Areas are long
and banded and range from about 20 acres to hundreds
of acres in size. '

This undifferentiated group is about 40 percent
Goss very cherty silt loam, which is on south facing
side slopes and has the profile described as representa-
tive of the series; 40 percent Goss silt loam, which is
generally on north facing side slopes and has a surface
layer that is less than 10 percent chert; and 10 per-
cent Goss cherty silt loam, which is on side slopes that
have intermediate aspects and has a surface layer that
is 20 to 50 percent chert. ,

Included with this unit in mapping are areas of a
soil that has a silt loam surface layer and subsurface
layer, a silty clay loam subsoil, and a cherty fragipan
at a depth of about 24 inches. This included soil is on
the less sloping parts of north facing slopes adjacent
to Goss silt loam. Areas of it and small areas of other
similar soils make up 10 percent of the areas of this
mapping unit.
~ Most areas of Goss soils remain in woodland of
mixed hardwoods. A much smaller acreage has been
cleared and is used for pasture. These soils are better
suited to woodland, woodland wildlife habitat, and rec-
reation than to other uses. Pasture is mostly limited
to areas of less sloping Goss silt loam and to areas of
the included similar soils on north facing slopes.
Girowth of timber is also much better on north facing
slopes.

The main woodland concerns are selective cutting,
stand improvement, and control of fire and grazing.
These practices also improve areas as habitat for wood-
land wildlife. Capability unit VIIs-9.

Hatton Series

The Hatton series consists of deep, moderately well
drained, gently sloping and moderately sloping soils on
uplands. These soils formed in loess and the under-
lying glacial sediment under forest vegetation.

In a representative profile the surface layer is very
dark grayish brown and dark brown silt loam about
2 inches thick. The subsurface layer is yellowish brown
silt loam about 6 inches thick. The subsoil is about 24
inches thick. It is strong brown silt loam and silty
clay loam in the upper part, dark yellowish brown
silty clay in the middle part, and mottled silty clay
loam in the lower part. Below this, to a depth of 60
inches, is mottled silt loam.

Permeability is slow, and the available water capac-
ity is moderate. Content of organic matter and natural
fertility are low. Runoff is medium.

Hatton soils are used mainly for pasture and wood-
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land, but many areas are used for field crops and
meadow.

Representative profile of Hatton silt loam, 2 to 9
percent slopes, in woodland in Warren County, 1,120
feet north and 160 feet west of southeast corner of
sec. 2, T.46 N,,R. 2 W.:

Al1—0 to 2 inches; very dark grayish brown (10YR 3/2)
and dark brown (10YR 4/3) silt loam; moderate

very fine granular structure; very friable; many -

roots; strongly acid; abrupt smooth boundary.

A2—2 to 8 inches; yellowish brown (10YR 5/4) silt loam;
weak thin platy structure parting to moderate very
fine granular; very friable; many roots; few fine
black concretions; very strongly acid; clear smooth

"~ boundary.

B1i—8 to 13 inches; strong brown (7.5YR 5/6) heavy silt
loam; moderate very fine subangular blocky struc-
ture; frlable few roots; few fine black concretions;
very strongly acid; clear smooth boundary.

B21t—13 to 18 inches; strong brown (7.5YR 5/6) silty clay
loam; moderate fine subangular blocky structure;
firm; few roots; thin discontinuous clay films; few
fine black concretions; very strongly acid; clear

smooth boundary.

B22t—18 to 23 inches; dark yellowish brown (10YR 4/4)
silty clay; strong fine subangular blocky structure;
firm; few roots; thick continuous clay films; thick
hght gray silt’ coatings on peds; very strongly
acid; clear smooth boundary.

B3t—23 to 32 inches; mottled dark brown (7.5YR 4/4),
brown (10YR 4/3), and grayish brown (10YR
5/2) heavy silty clay loam; moderate very fine
subangular blocky structure; ﬁrm few roots; thin
continuous clay films; few ﬁne black concretlons,
very stronglK acid; gradual smooth boundary. |

ITA’2—32 to 37 inches; coarsely mottled grayish brown
(10YR 5/2) and brown (7.5YR 4/4) heavy silt
loam; moderate medium prismatic structure part-
ing to weak fine subangular blocky; firm; few
roots; few fine black concretions; very strongly
acid; clear smooth boundary.

1IB’2x—37 to 45 inches; dark yellowish brown (10YR 4/4)
silt loam; common coarse prominent light brownish
gray (10YR 6/2) mottles; weak fine platy struc-
ture; very firm; compact and brittle; shatters
under pressure; common fine sand grains; strongly

acid; gradual smooth boundary.

IIC2—45 to 60 inches; yellowish brown (10YR 5/4) silt
loam; few fine faint dark brown (10YR 4/3)
mottles; massive; firm; common fine sand grains;
common coarse black iron and manganese stains;
medium acid. o

The solum ranges from 40 to about 55 inches in thickness.
The Al horizon is very dark grayish brown or. dark grayish
brown, In plowed areas the Ap horizon is brown or dark
grayish brown and generally no A2 horizon is present. The
B1 horizon is heavy silt loam or light silty clay loam. Reac-
tion is strongly acid or very strongly acid throughout the
solum if the Ap horizon is not limed.

Hatton soils are better drained than the associated Kes-
wick and Marion soils.

HcB—Hatton silt loam, 2 to 9 percent slopes. This
soil is on long, narrow ridgetops, generally upslope
from Keswick or Goss soils. Areas are large and have
a narrow and winding shape,

Included with this soil in mapping are many areas of
severely eroded soil that are indicated on the soil map
by a.spot symbol. In most cultivated areas, some of the
subsoil material has been mixed into the plow layer.
Also included in mapping are many long, narrow areas
of Keswick soils that have slopes of 5 to 9 percent.

This soil is used for woodland, pasture, meadow,
wheat, grain sorghum, and corn. It is suited to culti-
vated crops if erosion is controlled, but terracing is

difficult because areas are irregularly shaped and
slopes are complex. In cultivated areas erosion can be
controlled by no-till farming or minimum tillage and
cropping sequences that include meadow and small
grain. In most places. Hatton soils are surrounded by
forests. In years of poor mast production, damage to
row crops by wildlife, notably deer and squirrels, can
be serious. .

An important part of management is the improve-
ment and maintenance of fertility by liming and fer-
tilizing according to soil tests. Using crop residue,
green manure crops, and barnyard manure helps to
maintain content of organic matter and tilth and also
helps to control erosion.

This soil has good potential for orchards and vine-
yards. Many areas are used for woodland, and stands
are mostly white oak, black oak, and hickory. Selec-
tive harvest of mature trees, thinning of second
growth stands, removal or deadening of cull trees, and
control of fire and grazing are good management prac-
tices that also enhance the areas as habitat for wild-
life, especially deer, grouse, and turkeys.

Important pasture management practices are main-
tenance of fertility by liming and fertilizing, control
of brush and weeds by mowing, and protection from
overgrazing by proper stocking. Capability unit I1le-4.

Haynie Series

The Haynie series consists of deep, well drained,
nearly level soils on bottom land. These soils formed
in Missouri River alluvium under mixed forest
vegetation. :

In a representative profile the surface layer is dark
grayish brown very fine sandy loam about 7 inches
thick. Below this, to a depth of 60 inches, is grayish
brown and dark grayish brown very fine sandy loam
that has thin lenses of finer and coarser textured
material.

Permeability is moderate, and available water ca-
pacity is high. Content of organic matter is low, and
natural fertility is high. Runoff is slow.

Haynie soils are used for field crops and alfalfa.

Representative profile of Haynie very fine sandy
loam in a cultivated field in Montgomery County,
1,420 feet north and 5 feet east of southwest corner of
sec.1, T.45 N.,R.6 W.:

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) very
fine sandy loam; moderate very fine granular
structure; very friable; common roots; mildly
alkaline; abrupt smooth boundary.

C1—7 to 17 inches; dark grayish brown (10YR 4/2) very
fine sandy loam; moderate very fine granular
structure; very friable; common roots; common
very dark grayish brown (10YR 3/2) wormecasts;
slight effervescence; mildly alkaline; abrupt smooth
boundary.

C2-—17 to 60 inches; grayish brown (10YR 5/2) very fine
sandy loam; few fine prominent yellowish red
(5YR 5/8) mottles, massive; very friable; few
thin lenses of silty clay loam and loamy fine sand;
strong effervescence; mildly alkaline.

The solum is less than 10 inches thick, and is equivalent
to the Ap or Al horizon. Texture is mainly very fine sandy
loam throughout, but in many places there are thin lenses
of coarser or finer textured material.

The A horizon is dark grayish brown, which is outside
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the range defined for the Haynie series, but this difference
does not alter use or behavior.

Haynie soils contain less clay between depths of 10 and
40 inches than the associated Blake soils. They contain less
and finer textured sand than the associated Hodge soils.

He—Haynie very fine sandy loam (0 to 2 percent
slopes). This soil generally is on natural levees, which
are the highest positions in the Missouri River flood
plain. Most areas are elongated in shape and 40 to
100 acres in size.

Included with this soil in mapping were many long,
narrow areas of a soil which is similar, but has coarser
textured sand at a depth of about 20-to 40 inches, and
small areas of another similar soil that has a clay loam
surface layer. Also included are small areas of Blake
soils. .

This soil is used for corn, soybeans, wheat, and al-
falfa, and it is well suited to these crops. Because
drainage and tilth are good, the soil is generally the
first to be planted in the Missouri River flood plain,
‘especially in wet spring planting seasons.

Nitrogen and starter fertilizers are effective. Or-
ganic matter and tilth can be maintained by using
crop residue. Capability unit I-1.

Hodge Series

The Hodge series consists of deep, somewhat exces-
sively drained, nearly level soils on bottom land. These
soils formed in recent sandy Missouri River alluvium.
Native vegetation consists mainly of willow, cotton-
wood, and a sparse growth of grasses.

In a representative profile the surface layer is dark
brown loamy fine sand about 10 inches thick. The next
layer is dark grayish brown loamy fine sand about 35
inches thick. It has a few thin lenses of very fine sandy
loam. Below this is a layer of dark grayish brown very
fine sandy loam about 10 inches thick. It is underlain
by brown fine sand. ‘ )

Permeability is rapid, and available water capacity

is low. Content of organic matter is low, and natural -

fertility is medium. Runoff is slow. )
Some areas of Hodge soils are used for crops, mainly
small grain. Other areas are wooded or are idle.
Representative profile of Hodge loamy fine sand in
woodland of Montgomery County, 340 feet west and
990 feet north of southeast corner of sec. 31, T. 46 N.,
R.6 W.:

Al1—0 to 10 inches; dark brown (10YR 4/3) loamy fine
sand; single grained; loose; slight effervescence;
mildly alkaline; clear smooth boundary.

C1—10 to 45 inches; dark grayish brown (10YR 4/2) loamy
fine sand; single grained; loose; few thin lenses
of grayish brown very fine sandy loam; slight
effervescence; mildly alkaline; clear wavy bound-

ary.

C2—45 to 55 inches; dark grayish brown (10YR 4/2) very
fine sandy loam; massive; friable; few thin lenses
of very dark brown silty clay loam; slight effer-
vescence; mildly alkaline; clear wavy boundary.

C8--55 to 60 inches; brown (10YR 6/3) fine sand; single
grained; loose; slight effervescence; mildly alka-
line.

The thickness of the solum is 10 inches or less and is
equivalent to that of the Ap or Al horizon. The sandy
horizons range from 40 inches to several feet in thickness.
The A horizon and C horizon are mainly loamy fine sand
throughout and have thin lenses of finer textured material.

Hodge soils contain more and coarser textured sand
throughout than the associated Haynie soils.

Hg—Hodge loamy fine sand (0 to 2 percent slopes).
This soil is in areas next to the Missouri River channel
and in other areas of recent deposition. Most areas are
20 to 60 acres in size, but a few are much larger.

Included with this soil in mapping are large areas of
a sandy soil that was recently deposited by fast lowing
floodwater pouring through levee breaks. This soil dif-
fers from other Hodge soils in that the sand is coarser
textured and is not so thick. It is generally unsuited to
crops, and many areas are being renovated by sand
spreading followed by deep plowing.

The low available water capacity limits the suit-
ability of this Hodge soil for crops. Row crops are
poorly suited because of the hazard of summer drought.
In areas protected by levees, small grain and alfalfa
can be grown successfully if fall moisture is adequate
to establish a stand. Many areas are too small or are
too irregular in shape to be handled separately, and
they are farmed with areas of other soils. Capability
unit I1Is-1.

Holstein Series

The Holstein series consists of deep, well drained,
moderately . sloping to steep soils on uplands. These
soils formed under hardwood . forest in colluvium
weathered from sandstone and the overlying limestone
and shale.

In a representative profile the upper 5 inches of the
surface layer is dark brown loam and the lower 4
inches is strong brown clay loam. The upper 37 inches
of the subsoil is firm, yellowish red clay. loam, and the
lower 19 inches is yellowish red sandy clay loam.,

Permeability is moderate, and available water capac-
ity is high. Content of organic matter and natural
fertility are low. Runoff is medium to rapid.

Holstein soils are used mostly for pasture and wood- *
land. Some areas are used for field crops and meadow.

Representative profile of Holstein loam, 9 to 14 per-
cent slopes, eroded, in a pasture in Montgomery
County, 1,290 feet south and 2,250 feet west of north-
east corner of sec. 2, T.46 N., R. 5 W.:

Ap—o0 to 5 inches; dark brown (10YR 4/3) loam; moderate
very fine granular structure; very friable; many
fine roots; common chert fragments; medium acid;
clear smooth boundary.

Ap2—5 to 9 inches; strong brown (7.5YR 5/6) light clay
loam; moderate very fine subangular blocky struc-
ture; friable; peds surrounded by dark brown
(10YR 4/3) loam; moderate very fine granular
structure; very friable; many fine roots; common
fine chert fragments; medium acid; clear smooth
boundarﬂ. : :

B1—9 to 13 inches; yellowish red (5YR 5/6) light clay
loam; moderate very fine subangular blocky struc-
ture; firm; common fine roots; common dark brown
wormeasts; common fine chert fragments; strongly
acid; clear smooth boundary. .

B21t—138 to 30 inches; yellowish red (5YR 5/6) clay loam;
strong fine and medium subangular blocky struc-
ture; firm; few fine roots; thick discontinuous clay
films on faces of peds; few fine chert fragments;
very strongly acid; gradual smooth boundary.

B22t—30 to 46 inches; yellowish red (5YR 5/8) clay loam;
moderate medium prismatic structure parting to
moderate fine and very fine subangular blocky firm;
few fine roots; thin continuous clay films on faces
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of prisms; common fine chert fragments; very
strongly acid; clear smooth boundary.

- B23t—46 to 65 inches; yellowish red (YR 5/8) sandy clay
loam; common coarse distinct brown (7.5YR '5/4)
mottles, moderate medium prismatic structure;
firm; few fine iron oxide and manganese oxide
concretions and coarse black stains; common fine
chert fragments; very strongly acid.

The solum is 60 or more inches thick. The A horizon is as
much as 15 percent coarse fragments in places. It is typi-
cally brown or dark brown. The B2 horizon is clay loam or
sandy clay loam. The B horizon is yellowish red, reddish
brown, dark brown, or strong brown. Reaction is medium
acid or slightly acid in the A horizon, and it ranges from
very strongly acid to medium acid in the B horizon.

Holstein soils are thicker than the associated Chilhowie
and Gasconade soils. They contain more sand than Winfield
and Crider soils, which occupy similar positions.

HoC2—Holstein loam, 5 to 9 percent slopes, eroded.
This moderately sloping soil is on convex foot slopes
adjoining small stream bottom land. Most areas are
5 to 20 acres in size. This soil has a profile similar to
the one described as representative of the series, but
the subsoil is mottled with gray.

Included with this soil in mapping are small areas
of severely eroded soil that are indicated on the soil
map by a spot symbol. Also included were a few areas
of a soil that contains more sand in the subsoil than
Holstein soils.

This soil is used for pasture and meadow and, to a
lesser extent, for corn, soybeans, and small grain.
Larger areas are suited to cultivated crops in sequence
with small grain and meadow if runoff from adjoining
uplands is diverted. Most areas have short slopes and
do not require terracing. Further erosion can be con-
trolled by cropping systems that include small grain
and meadow as well as row -crops, and by no-till farm-
ing or minimum tillage.

Improvement and maintenance of fertility is an im-
portant concern, and liming and fertilizing according
to soil tests is effective. Using crop residue, green ma-
nure crops, and barnyard manure helps maintain
organic matter content and tilth and also helps con-
-trol erosion.

.Important pasture management practices are main-
tenance of fertility by liming and fertilization, mow-
ing to control brush and weeds, and proper stocking
to avoid overgrazing. Capablhty unit I1Te-1.

HoD2—Holstein loam, 9 to 14 percent slopes,
eroded. This moderately sloping soil is on foot slopes.
In most places it is downslope from sandstone bedrock
exposures. Most areas are 10 to 60 acres in size. This
soil has the profile described as representatlve of the
series.

Included with this soil in mapping are areas of
severely eroded soil and many outcrops of sandstone
bedrock, both of which are indicated on.the soil map
by symbols. Also included are small areas of a similar
soil that is gray in the subsoil and is less than 60 inches
deep to bedrock.

This soil is used mostly for pasture and woodland,
but some areas are used for cultivated crops. Larger
areas where slopes are smooth are suited to cultivated
crops in sequence with small grain and meadow, if
erosion is controlled. Terraces and grass waterways
need extreme care in design and maintenance because
of the hazard of gully erosion. Minimum tillage and

]cultivation on the contour help control soil and water
osses. :

Fertility needs can be met by liming and fertilizing
according to soil tests. Using crop residue, green ma-
nure crops, and barnyard manure maintains organic
matter content and tilth and also helps control erosion.

Gullies are common. They can be filled or shaped and
seeded to grass, which permits crossing by machinery
needed to improve and mow pasture., Other important
pasture management practices are maintenance of fer-
tility by liming and fertilization and proper stocking
to avoid overgrazing, Capability unit IVe-1.

HrE—Holstein-Rock outcrop complex, 14 to 35 per-
cent slopes. This moderately steep to steep complex is
on foot slopes downslope from standstone bedrock ex-
posures, It is about 30 percent Holstein soils, 30 percent
soils that differ from Holstein because they contain
more sand in the subsoil and are less deep over bed-
rock, 10 percent very stony soils that have common
sandstone bedrock exposures, and 30 percent other
soils. Included in mapping are areas where slopes are
more than 85 percent. Many of these areas have verti-
cal or overhanglng cliffs.

The complex is used mainly for woodland and pas-
ture. Many areas where slopes are less than 20 percent
have been cleared and are used for pasture. Areas of
steeper soil are nearly all in hardwood forest.

Because of the erosion hazard, renovation of pasture
is better accomplished by seeding and treating the soil
following minimum tillage. Mowing to control weeds
and brush is difficult in those areas that are dissected
by steep sided drainageways.

Timber production ‘can be increased by selective cut-
ting, thinning of second growth stands, and removal
of undesirable trees. By creating openings in the for-
est canopy, these practices also improve areas as habi-
tat for wildlife, especially deer, grouse, and turkey.

Recreation use is increasing because of the striking
scenic beauty of the landscape. There are many verti-
cal cliffs, water carved sandstone formations, and
clear streams. Capability unit VIIs-8.

Keswick Series

The Keswick series consists of deep, moderately well
drained, moderately sloping and strongly sloping soils
on uplands. These soils formed in glacial deposits un-
der hardwood forest.

In a representative profile the surface layer is very
dark grayish brown silt loam about 2 inches thick.
The subsurface layer is silt loam about 14 inches thick.
It is brown in the upper part and yellowish brown in
the lower part. The very firm clay subsoil is about 36
inches thick. It is yellowish red in the upper part and
strong brown in the lower part. The underlying mate-
rial is firm, yellowish brown clay loam.

Permeability is slow. Depending on the degree of
erosion, the available water capacity is moderate or
low. Content of organic matter and natural fertility
are low. Runoff is rapid.

Keswick soils are used for field crops, meadow, pas-
ture, and woodland.

Representative profile of Keswick silt loam, 9 to 14
percent slopes, in a forest in Warren County, 1,320
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feet south and 430 feet east of northeast corner of
sec. 2, T.46 N.,, R. 2 W.:

A1—0 to 2 inches; very dark grayish brown (10YR 3/2)

: silt loam; moderate very fine granular structure;

very friable; many roots; medium acid; clear
smooth boundary.

A21—2 to 8 inches; brown (10YR 5/3) silt loam; weak thin
platy structure parting to moderate very fine
granular; friable; common roots; very strongly
acid; clear smooth boundary.

A22—8 to 16 inches; yellowish brown (10YR 5/6) heavy
silt loam; moderate very fine subangular blocky
structure; friable; common roots; very strongly
acid; gradual smooth boundary.

1IB21t—16 to 30 inches; yellowish red (YR 4/6) clay;
common fine distinet brown (7.5YR 4/4), red
(2.5YR 4/6), and grayish brown (10YR 5/2)
mottles; moderate fine angular blocky structure
parting to moderate very fine subangular blocky;
very firm; few roots; thick continuous clay films;
common rounded glacial pebbles and angular chert
fragments; prominent stone line at top of horizon;
very strongly acid; clear smooth boundary.

I1IB22t—30 to 52 inches; strong brown (7.5YR 5/6) clay;
few fine distinct yellowish red (bYR 4/8) mottles;
moderate very fine angular and subangular blocky
structure; very firm; few roots; thick continuous
clay films; common rounded glacial pebbles and
angular chert fragments; strongly acid; clear
smooth boundary.

to 60 inches; yellowish brown (10YR 5/6) clay

loam; common fine distinct grayish brown (10YR

5/2) and prominent yellowish red (5YR 4/8)

mottles; moderate fine subangular blocky strue-

ture; firm; few roots; common rounded glacial
pebbles and angular chert fragments; medium acid.

The solum ranges from about 45 to 72 inches in thickness.
In most places a stone line of dominantly chert fragments
is at the top of the IIB horizon. The A horizon ranges from
about 8 to 20 inches in thickness. It is silt loam or clay
loam. The IIB horizon has matrix colors of yellowish red,
brown, or strong brown and has grayish brown mottles.

Keswick soils are better drained than the associated
Marion soils. They are wetter than the associated Hatton
soils. They are wetter than Lindley soils, which formed in
similar material, and have a redder subsoil,

KeC2-—Keswick silt loam, 5 to 9 percent slopes,
eroded. This moderately sloping soil i1s on crests of
ridges and on side slopes. Most areas are 10 to 40
acres in size. This soil is similar to the one described
as representative of the series, but it is less sloping
and depth to the clay subsoil is greater. Included in
mapping are many areas of severely eroded soil that
are indicated on the soil map by spot symbols.

This soil is well suited to pasture, meadow, and
woodland. It is suited to cultivated crops if erosion is
controlled, but terracing is difficult on many areas be-
cause slopes are complex. If these areas are cultivated,
erosion can be controlled by no-till farming or mini-
mum tillage practices. Cropping systems that include
small grain and meadow are needed in all cultivated
areas.

Other important management practices are liming
and fertilizing according to soil tests for improvement
and maintenance of fertility. Using crop residue, green
manure crops, and barnyard manure helps maintain
organic matter content and tilth and also helps control
erosion. Important pasture management practices, in
addition to liming and fertilizing, are control of brush
and weeds by mowing and proper stocking to prevent
overgrazing. ‘

Many areas are used for woodland, and good quality
white oak is predominant in the stands. The main con-
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cerns are selective harvest of mature trees, thinning
of second growth stands, and removal of undesirable
trees. These practices also improve areas as habitat
for wildlife, especially deer, grouse, and turkeys. Ca-
pability unit ITIe-5.

KeD—Keswick silt loam, 9 to 14 percent slopes. This
strongly. sloping soil is on side slopes. Most areas are
large, long, and narrow. This soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping are many small
areas of Lindley loam, 14 to 35 percent slopes, on short
slopes at drainageways. Areas of severely eroded soil
are included and are indicated on the soil map by spot
symbols. Also included are areas of a soil similar to
Keswick soils, except for a surface layer that is 10 to
35 percent chert.

This soil is used mostly for woodland and pasture,
and it is well suited to these uses. It is poorly suited to
cultivated crops.

Most areas are in woodland, and good quality white
oak is dominant. The main concerns are selective har-
vest of mature trees, thinning of second growth stands,
and removal or deadening of undesirable trees. These
practices also improve the areas as habitat for wild-
life, especially deer, grouse, and turkeys. Important
pasture management practices are renovation of
stands, control of grazing, and mowing to control
weeds and brush. Capability unit IVe—4.

KsC3—Keswick clay loam, 5 to 9 percent slopes, se-
verely eroded. This soil has a profile similar to the one
described as representative of the series, but erosion
has removed nearly all of the surface layer. The sub-
soil material has mixed into the plow layer, and the
former silt loam surface layer is now clay loam. Most
areas are 3 to 15 acres in size.

This soil is poorly suited to cultivated crops. It is .
bgtter suited to pasture, wildlife habitat, or reforesta-
tion. Many small areas "are impractical to use
separately and are farmed with adjacent Keswick or
Hatton soils, but production of cultivated crops is gen-
erally poor. '

_ Important pasture management practices are estab-
lishment and renovation of stands, controlled grazing,
and mowing to control brush and weeds.

Many abandoned areas serve incidentally as wild-
life habitat. These areas can be improved by plant-
ngSS that provide food for wildlife. Capability unit

Lindley Series

The Lindley series consists of deep, well drained,
moderately steep and steep soils on uplands. These soils
formed in glacial till under hardwood forest.

In a representative profile the surface layer is dark
grayish brown loam about 2 inches thick. The sub-
surface layer is pale brown loam about 2 inches thick.
The subsoil is firm clay loam about 41 inches thick. It
is strong brown in the upper part and yellowish brown
mottled with gray in the lower part. The underlying
material is yellowish brown clay loam that has gray
mottles. ' ' '

Permeability is moderately slow, and available wa-
ter capacity is high. Content of organic matter and
natural fertility are low. Runoff is rapid.



MONTGOMERY AND WARREN COUNTIES, MISSOURI 29

Lindley soils are used for woodland and pasture.

Representative profile of Lindley loam, 14 to 35 per-
cent slopes, in woodland in Warren County, 150 feet
west and 90 feet south of northeast corner of sec. 1, T.
46 N.,,R.3 W.:

A1—0 to 2 inches; dark grayish brown (10YR 4/2) loam;
moderate very fine. granular structure; very fri-
able; many roots; common small angular chert
fragments and rounded glacial pebbles; medium
acid; abrupt smooth boundary.

A2—2 to 4 inches; pale brown (10YR 6/3) loam; weak thin
platy structure parting to. moderate very fine
granular; very friable; many roots; few small
angular chert fragments and rounded glacial
pebbles; very strongly acid; abrupt smooth bound-

ary.

B&A—4 to 6 inches; strong brown (7.5YR 6/6) light clay
loam (B2); strong fine subangular blocky struc-
ture; firm; peds surrounded by pale brown (10YR
6/3) loam (A2); common roots; tew small angular
chert fragments and rounded glacial pebbles; very
strongly acid; abrupt smooth boundary.

B21—6 to 11 inches; strong brown (7.5YR 5/6) clay loam;
moderate fine subangular blocky structure; firm;
few roots; few small angular chert fragments and
rounded glacial pebbles; thin continuous clay films
on faces of peds; very strongly acid; clear smooth
boundary. ’ )

B22—11 to 22 inches; yellowish brown (10YR 5/6) clay
loam; moderate very fine subangular blocky struc-
ture; firm; few roots; few small angular chert
fragments and rounded glacial pebbles; thin con-
tinuous clay films on faces of peds; very strongly
acid; gradual smooth boundary. '

B23—22 to 36 inches; yellowish brown (10YR 5/6) clay
loam; common medium distinct light gray (10YR
7/2) mottles; moderate very fine subangular blocky
structure; firm; few roots; few small angular chert
fragments and rounded glacial pebbles; thin con-
tinuous clay films on faces of peds; very strongly
acid; clear smooth boundary.

B3—36.to 45 inches; yellowish brown (10YR 5/6) clay
loam; common medium-distinct light gray (10YR
7/2) mottles; weak medium prismatic structure
parting to weak fine subangular blocky; firm; few
roots; common black stains; thin discontinuous
clay films on faces of peds; few small angular chert
fragments and rounded glacial pebbles; slightly
acid; clear smooth boundary.

C—45 to 60 inches; yellowish brown (10YR 5/6) light clay
loam; common medium distinct light gray (10YR
7/2) mottles; massive; firm; few roots; common
medium carbonate concretions; few small angular
chert fragments and rounded glacial pebbles;
mildly alkaline,. :

The solum ranges from 35 to about 50 inches in thickness.
Typically, rounded glacial pebbles and small angular chert
fragments are mixed throughout. The A horizon ranges
from 4 to 10 inches in thickness.

Lindley soils .contain less clay and have a yellower B
hpliizon than Keswick soils, which formed in similar mate-
rial.

LnE—Lindley loam, 14 to 35 percent slopes. This
soil is on side slopes. Most areas are large and fairly
rg,gular in shape. Slopes are moderately steep to very
steep.

Included with this soil in mapping are areas of a
soil similar to Lindley soils except for a cherty surface
layer. This soil is mostly at the southern limit of soils
that formed in glacial material and is adjacent to
Gasconade and Goss soils. A few such areas are also
in the Cuivre River Watershed.

Most areas are in hardwood forest, and good quality
white oak is dominant. These areas are a major source

of timber for staves and lumber. Wildlife habitat and
recreation are other important uses.

Concerns when managing woodland are selective
harvest of mature trees, thinning of second growth
stands, and removal of cull trees. These practices also
enhance the value of these areas as habitat for wood-
land wildlife, especially deer, grouse, and turkeys.

Some areas have been cleared and are used for pas-
ture. The use of machinery needed to mow and reno-
vate pastures is difficult in most places because of steep
and complex slopes.

Recreation use is increasing, and many ponds and
lakes have been built. Capability unit VIe-4.

Marion Series

The Marion series consists of deep, poorly drained,
nearly level soils on uplands. These soils formed in
loess under hardwood forest on narrow ridgetops.

In a representative profile the surface layer is dark
grayish brown silt loam about 2 inches thick. The sub-
surface layer is pale brown silt loam about 11 inches
thick. The subsoil is about 53 inches thick. It is brown
siity clay in the upper part and mottled, grayish brown
and yellowish brown silty clay loam in the lower part.

Permeability is very slow, and available water ca-
pacity is moderate. Content of organic matter and nat-
ural fertility are low. Runoff is slow.

Marion soils are used for field crops, meadow, pas-
ture, and forest.

Representative profile of Marion silt loam .in wood-
land in Warren County, 990 feet east and 480 feet
south of northwest corner of sec. 8, T. 46 N., R. 4 W.:

A1—0 to 2 inches; dark grayish brown (10Y 4/2) silt loam;
moderate very fine granular structure; very fri-
able; many roots; medium acid; abrupt smooth
boundary.

A21—2 to 6 inches; pale brown (10YR 6/3) silt loam; few
fine distinct yellowish brown .(10YR 5/8) mottles;
weak very fine granular structure; very friable;
many roots; common fine concretions; very strongly
acid; abrupt smooth boundary. .

A22—6 to 13 inches; pale brown (10YR 6/3) silt loam;
weak very fine granular structure; very friable;
many roots; common fine concretions; very strongly
acid; abrupt smooth boundary.

B&A—13 to 15 inches; brown (10YR 5/3) silty clay loam
(B2t) ; strong fine subangular blocky structure;
firm; few fine concretions; thick very pale brown
(10YR 17/8) silt coats (A2); very strongly acid;
abrupt smooth boundary.

B2t—15 to 36 inches; brown (10YR 5/3) silty clay; few
fine faint gray (10YR 5/1) mottles; weak very
fine subangular blocky structure; firm; common
roots; continuous moderately thick clay films on
faces of peds; few very fine concretions; very
strongly acid; clear smooth boundary. .

B3—36 to 66 inches; mottled light grayish Lrown (10YR
6/2) and yellowish brown (10YR 5/8) silty clay
loam; moderate thin platy structure; firm; few
rog(tls; few very fine concretions; very strongly
acid.

The solum ranges from 40 to more than 60 inches in
thickness. The A horizon ranges from 10 to 14 inches in
thickness. The A2 horizon has matrix colors of gray, light
gray, light brownish gray, or pale brown. The B2 horizon
has matrix colors of brown or yellowish brown and is
mottled with gray or grayish brown throughout.

Marion soils have a lighter colored A horizon and a
browner B horizon than Putnam soils, which formed in
similar material. They are wetter than the associated
Hatton soils.
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Ma—DMarion silt leam (0 to 2 percent slopes). This
nearly level soil is on long, narrow ridgetops. Most
areas are 2 to 20 acres in size.

Included with this soil in mapping were many small
areas of a similar soil that has a grayer subsoil. This
included soil is mostly in slight depressions. )

This soil is used for pasture, meadow, wheat, grain
sorghum, corn, and woodland. Many small areas are
farmed with adjacent Hatton soils. Woodland that is
dominantly post oak and hickory covers many small
areas.

This soil is better suited to pasture or meadow than
to cultivated crops. Excess water or lack of water by
season is the main limitations. Some depressional
areas need surface drainage. Wetness often delays
fieldwork in spring and fall, and the moderate avail-
able water capacity makes the soil susceptible to sum-
mer drought. o

Fertility can be improved and maintained by liming
and fertilizing according to soil tests. Organic matter
and tilth can be maintained by using crop residue,
green manure crops, and barnyard manure. Woodland
responds poorly to management. Important pasture
management practices are fertility maintenance by
liming and fertilization, control of brush and' weeds
by mowing, and protection from overgrazing by
proper stocking. Capability unit I1Iw-2,

Menfro Series

The Menfro series consists of deep, well drained,
moderately sloping to steep soils on uplands adjacent
to flood plains of the Missouri River. These soils
formed in-loess under hardwood forest. .

In a representative profile the surface layer is brown
to dark brown silt loam about 7 inches thick. The sub-
soil is dark brown to brown and is about 50 inches
thick. It is friable heavy silt loam in the upper part
and firm silty clay loam in the lower part. The under-
lying material is friable, dark brown to brown silt
loam.

Permeability is moderate, and available. water ca-
pacity is high. Content of organic matter is low, and
natural fertility is medium. Runoff is medium to rapid.

Menfro soils are used for field crops, meadow, pas-
ture, and woodland. Gully erosion is a serious concern
wherever water is concentrated on these soils. Terraces
and grassed waterways require extreme care in design
and maintenance. )

Representative profile of Menfro silt loam, 5 to 9
percent slopes, eroded, in a cultivated area in Warren
County, 1,320 feet east and 520 feet north of center of
sec. 21, T.46 N.,R. 4 W.:

Ap—0 to 7 inches; brown to dark brown (10YR 4/3) silt
loam; moderate. very fine granular structure; very
friable; many roots; slightly acid; abrupt smooth
boundary. )

B1—7 to 11 inches; dark brown to brown (7.5YR 4/4)
heavy silt loam; moderate very fine subangular
blocky structure; friable; many roots; common
small pores; medium acid; clear smooth boundary.

B21—11 to 22 inches; dark brown to brown (7.5YR 4/4)
silty clay loam; moderate fine prismatic structure
parting to moderate very fine subangular blocky;
firm; many roots; thin continuous clay films;

medium acid; gradual smooth boundary.
B22—22 to 31 inches; dark brown to brown (7.5YR 4/4)

light silty clay loam; moderate medium prismatic
structure parting to moderate fine subangular
blocky; firm; few roots; thin continuous clay films;
few fine black concretions; medium acid; gradual
smooth boundary.

B23—31 to 43 inches; dark brown to brown (7.5YR 4/4)
light silty clay loam; moderate medium prismatic
structure parting to weak fine subangular blocky;
firm; few roots; thin discontinuous clay films; few
fine black concretions; slightly acid; gradual
smooth boundary.

B31—43 to 57 inches; dark brown to brown (7.5YR 4/4)
light silty clay loam; moderate medium prismatic
structure parting to weak medium subangular
blocky; firm; few roots; thin discontinuous clay
films; slightly acid; gradual smooth boundary.

C—57 to 72 inches; dark brown to brown (7.5YR 4/4) silt
loam; massive; friable; few roots; slightly acid.

The solum ranges from about 50 to 70 or more inches in
thickness. The A horizon is brown or dark brown. The B
horizon is dark brown to brown. It is slightly acid to
strongly acid.

Menfro soils formed in thicker loess than the associated
Winfield soils.

MeC2—Menfro silt loam, 5 to 9 percent slopes,
eroded. This moderately sloping soil is on ridgetops
and high stream benches. Most areas are 10 to 50
acres in size. This soil has the profile described as
representative of the series. Runoff is medium. In-
ch;lded in mapping are areas of less sloping Menfro
soils.

This soil is used for corn, soybeans, small grain,
meadow, and pasture. It is well suited to these uses and
is responsive to soil treatment. The potential is good
for orchards and vineyards in areas high enough not
to be damaged by spring frost.

Erosion control and improving and maintaining fer-
tility and organic matter are the main concerns. If
the soil is cultivated, losses of soil and water can be
controlled by various combinations of terraces that
have proper outlets, grassed waterways, conservation
cropping systems that include meadow and small grain,
contour farming, and minimum tillage and no-till sys-
tems.. Grassed waterways require careful design and
maintenance to prevent serious gully erosion.

Liming and fertilizing according to soil tests im-
prove and maintain fertility. Organic matter and tilth
can be maintained by using green manure crops, crop
residue, and barnyard manure.

Important pasture management practices are fertil-
ity maintenance by liming and fertilizing, control of
brush and weeds by mowing, and protection from over-
grazing by proper stocking. Capability unit IITe-1.

MeD2—Menfro silt loam, 9 to 14 percent slopes,
eroded. This strongly sloping soil is on side slopes and
ridges. Most areas are 20 to 60 acres in size. This soil’
has a profile similar to the one described as represen-
tative of the series, but the depth to the silty clay loam
subsoil is less. Included in mapping are many small
areas of severely eroded soil that has a silty clay loam
surface layer. These areas are indicated on the soil map
by spot symbols.

"This soil is used for pasture, meadow, wheat, corn,
and soybeans. The potential is fair for orchards and
vineyards in areas high enough not to be damaged by
spring frost.

If this soil is cultivated, terraces that have grassed
waterways and contour farming are needed. Meadow
and small grain are important inclusions in cropping
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sequences. Minimum tillage and no-till systems control
losses of soil and water. Terraces that have steep,
grassed back slopes should be used. Gullying is a severe
hazard, and careful design and maintenance of water-
ways is important.

Liming and fertilizing according to soil tests im-
prove and maintain fertility. Organic matter and tilth
can be maintained by the use of cover crops, crop resi-
due, green manure crops, and barnyard manure. These
practices also help to control erosion.

Important pasture management includes fertility
maintenance by liming and fertilization, control of
brush and weeds by mowing, and protection from over-
grazing by proper stocking. Capability unit IIIe-1.

MeE—Menfro silt loam, 14 to 20 percent slopes.
This moderately steep soil is on side slopes. Most areas
are 15 to 40 acres in size. Runoff is rapid. This soil has
a profile similar to the one described as representative
of the series, but depth to the underlying material is
less. Included in mapping are areas of severely eroded
soil that has a silty clay loam surface layer. These areas
are indicated on the soil map by a spot symbol.

This soil is too steep to be cultivated regularly. Cul-
tivated crops can be grown occasionally without a seri-
ous erosion problem resulting, but meadow, pasture,
and woodland are better uses. .

Gullies are common, and they should be shaped and
seeded to grass. This practice helps control erosion
and permits crossing by machinery needed to mow
and improve pasture. Amnother pasture management
concern is protection from overgrazing by proper
stocking. Capability unit IVe-1.

MeF—Menfro silt loam, 20 to 35 percent slopes. This
steep soil is downslope from other Menfro soils. Most
areas are 10 to 30 acres in size. Runoff is very rapid.
This soil has a profile similar to the one described as
representative of the series, but the depth to the under-
lying material is considerably less. Small outerops of
bedrock, mostly in drainageways, are common.

Included with this- soil in mapping are many small
areas where the depth to bedrock is about 40 to 60
~ inches. Also included are some areas of nearly vertical
limestone bluffs along the Missouri River bottom land.
These are indicated on the soil map by the symbol for
Rock outcrop.

This soil is used for pasture and woodland. Pasture
renovation and management are difficult in most areas
because slopes are steep and dissected.

This soil is very well suited to woodland. Native
woodland is mostly good quality white oak and other
hardwoods. Management concerns are selective cutting
of mature trees, thinning of second growth stands, and
removal of undesirable trees. Other concerns are con-
trol of fire and grazing. Capability unit VIe-1.

Mexico Series

The Mexico series consists of deep, somewhat poorly
drained, gently sloping soils on uplands. These soils
formed in loess under tall prairie grass.

In a representative profile the surface layer is very
dark grayish brown silt loam about 7 inches thick. The
subsurface layer is dark grayish brown silt loam about
2 inches thick. The subsoil is about 34 inches thick. It
is friable, dark grayish brown, red, and yellowish

brown silty clay loam in the upper part; firm, dark
grayish brown and grayish brown silty clay in the
middle part; and firm, grayish brown and yellowish
brown silty clay loam in the lower part. The under-
lying material is grayish brown and yellowish brown
clay loam in the upper part and gray silty clay in the
lower part.

Permeability is very slow. Depending on the degree
of erosion, available water capacity is high to moder-
ate, content of organic matter is moderate to low, and
natural fertility is medium to low. Runoff is medium.

Mexico soils are used mostly for field crops and rota-
tion meadow. They are well suited to cultivation ex-
cept in areas where they are severely eroded. Some
areas are used for pasture.

Representative profile of Mexico silt loam, 1 to 5
percent slopes, in a cultivated field in Montgomery
County, 245 feet south and 245 feet east of northwest
corner of sec. 33, T.49 N,, R. 5 W.:

Ap—O0 to 7 inches; very dark grayish brown (10YR 3/2)
silt loam; weak fine granular structure; very fri-
able; many roots; remnants of material similar to
A2 horizon in lower part; slightly acid; abrupt
smooth boundary.

A2—7 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; common medium distinct brown (10YR 5/3)
mottles; few peds of red (2.5YR 4/6) silty clay
loam in lower inch; weak fine subangular blocky
structure; friable; many roots; medium acid; clear

- smooth boundary. )

B21t—9 to 14 inches; mottled dark grayish brown (10YR
4/2), red (2.5YR 4/6), and yellowish brown (10YR
5/6) silty clay loam; moderate fine subangular
blocky structure; friable; few roots; thin patchy
clay films on faces of peds; strongly acid; clear
smooth boundary.

B22t—14 to 20 inches; dark grayish brown (10YR 4/2)
silty clay; many medium prominent red (2.5YR
4/6) mottles and common medium distinct yellow-
ish brown (10YR 5/6) mottles; weak fine sub-
angular blocky structure; firm; strongly acid;
clear smooth boundary.

B23t—20 to 25 inches; grayish brown (10YR 5/2) silty
clay; common fine distinet yellowish brown (10YR
5/6) and strong brown (7.5YR 5/6) mottles; very -
weak fine subangular blocky structure; firm;
medium acid; clear smooth boundary.

B3-—25 to 43 inches; mixed grayish brown (10YR 5/2) and
yellowish brown (10YR 5/6) silty clay loam; weak
coarse subangular blocky structure; firm; slightly
acid; clear smooth boundary.

IIC1—43 to 79 inches; mixed grayish brown (10YR 5/2)
and yellowish brown (10YR 5/6) clay loam; mas-
sive; firm; common dark stains; few pebbles;
neutral: clear smooth boundary.

IIC2—79 to 94 inches; mixed gray (10YR 6/1) and strong
brown (7.5YR 5/6) silty clay; massive; firm;
neutral.

The solum ranges from 20 to 45 inches 'in thickness.
Depending on the degree of erosion, the A horizon ranges
from about 6 to 14 inches in thickness. It is silt loam or
silty clay loam. The B21t horizon is dark grayish brown,
red, and yellowish brown silty clay loam or silty clay. The
B22t horizon and B23t horizon are silty clay or clay. The
C horizon is clay loam, silty clay loam, or silty clay.

Because of a loss of material by erosion, the A horizon of
Mexico silty clay loam, 1 to 5 percent slopes, eroded, has
colors that are outside the range defined for the series. This
dif_iierence, however, does not alter use or behavior of the
soil.

Mexico soils are browner in the upper part of the B
horizon, have a thinner loess cap, and are steeper than the
associated Putnam soils. They have loess over the glacial
till that the associated Armster soils do not have. Mexico
soils have a darker colored Ap or Al horizon than the
associated Calwoods soils.
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MoB-—Mexico silt loam, 1 to 5 percent slopes. This
is the most extensive soil in the survey area. It is on
long, gentle side slopes. It is downslope from the nearly
level Putnam soils and upslope from the moderately
sloping Armster soils. In many places it occupies the
crests of gently sloping divides. Most areas are 80 to
400 acres in size and are farmed with adjacent Putnam
soils. Available water capacity is high. Content of or-
ganic matter is moderate, and natural fertility is me-
dium. Included in mapping are many small areas of
~ eroded Mexico soils. They are indicated on the soil map
by spot symbols, » :

This soil is used mainly for corn, soybeans, wheat,
and rotation meadow, but some areas are in permanent
pasture. The soil is well suited to these uses.

Control of erosion is a critical concern, Terraces that
have grassed waterways, suitable cropping systems,
and minimum tillage and no-till systems are effective
control measures. Another important concern is im--
proving and maintaining fertility by liming and fer-
tilizing. Organic matter and tilth can be maintained
by green manure crops, crop residue, and barnyard
manure. These practices also help in the control of ero-
sion. Capability unit IIe-5.

MpB2—Mexico silty clay loam, 1 to 5 percent slopes,
eroded. This soil is on the lower parts of long, gentle
side slopes and in areas around the heads of drainage-
ways. It is generally downslope from less eroded Mex-
ico soils and upslope from Armster soils. Most areas
are 5 to 15 acres in size. Available water capacity is
moderate. Content of organic matter and natural fer-
tility are low. This soil has a profile similar to the one
described as representative of the series, but nearly
all of the surface layer has been removed by erosion.
Included in mapping are some small areas of Mexico
silt loam.

This soil is moderately well suited to cultivation. In
most places areas are farmed along with adjacent Mex-
ico silt loam. Tillage is difficult and good stands are
difficult to obtain in some years. This soil is well suited
to pasture, and many larger areas are used for pasture.
Fertility requirements are high, and crop production is
considerably less than that of Mexico silt loam.

Important management practices are control of
weeds and brush by mowing, maintenance of fertility
by liming and fertilization, and protection from over-
grazing by proper stocking. Capability unit IIIe-5.

Modale Series

The Modale series consists of deep, somewhat poorly
drained, nearly level soils on bottom land. These soils
‘formed in silty alluvium eroded from nearby uplands
and in underlying clayey Missouri River flood plain
deposits. Native vegetation is trees and other forest
plant life. . ]

In a representative profile the surface layer is dark
grayish brown and. very dark grayish brown silt loam
about 14 inches thick. The next layer is silt loam about
16 inches thick. It is yellowish brown in the upper
part and brown in the lower part, and it has grayish
brown mottles throughout. Below this is firm, mottled
silty clay that is dark gray in the upper part and
grayish brown in the lower part.

Permeability is moderate in the upper part of the
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soil and slow in the lower part. Available water capac-
ity is high. Content of organic matter is moderately
low, and natural fertility is high. Runoff is slow.

Except for a few small areas, Modale soils are used
for field crops and alfalfa.

Representative profile of Modale silt loam in a cul-
tivated field in Montgomery County, 40 feet west and
100 feet north of center of sec. 29, T. 46 N, R. 5 W.:

Ap—0 to 10 inches; dark grayish brown (10YR 4/2) silt
loam; moderate very fine granular structure; very
friable; common roots; neutral; abrupt smooth
boundary.

A12—10 to 14 inches; very dark grayish brown (10YR 3/2)
silt loam; common medium distinet dark yellowish
brown (10YR 4/4) mottles; moderate very fine
granular structure; very friable; common Troots;
neutral; clear smooth boundary.

Cl—14 to 24 inches; yellowish brown (10YR 5/4) silt
loam; common fine faint dark yellowish brown
(10YR 4/4) mottles and few fine distinet grayish
brown (10YR 5/2) mottles; weak very fine sub-
angular blocky structure; friable; few roots;
neutral; clear smooth boundary.

C2—24 to 30 inches; brown (10YR 5/8) silt loam; common
fine faint grayish brown (10YR 5/2) mottles
increasing to many with depth; few fine distinct
yellowish brown (10YR 5/8) mottles in upper half;
weak very fine subangular blocky structure; fri-
able; few roots; common black iron and manganese
stains; mildly alkaline; clear smooth boundary.

IIC3—30 to 48 inches; dark gray (10YR 4/1) silty clay;
few fine faint brown (10YR 4/3) mottles; mod-
erate very fine subangular blocky structure; firm;
common very dark brown iron and manganese
stains; mildly alkaline; gradual smooth boundary.

IIC4—48 to 60 inches; grayish brown (2.5Y 5/2) silty
clay; common medium distinet dark yellowish
brown (10YR 4/4) mottles and few fine distinct
dark brown (10YR 3/8) mottles; moderate fine
an§ular and subangular blocky structure; firm;
mildly alkaline.

Depth to the clayey IIC horizon ranges from 18 to 30
inches. The upper 18 to 30 inches of the soil is silt loam.
The A horizon is dark grayish brown or very dark grayish
brown. The IIC horizon is silty clay or clay, and the matrix
color is dark gray, gray, or grayish brown.

These soils are somewhat browner than those defined for
the range of the Modale series, and they do not have free
carbonates. These features do not affect use or behavior.

Modale soils differ from the associated Booker and Wal-
dron soils because the upper part of the solum formed in
silty material.

Ms—Modale silt loam (0 to 2 percent slopes). This
soil is in areas in the Missouri River flood plain where
small streams have deposited silty material eroded
_frorp nearby uplands. Most areas are 40 to 100 acres
in size.

This soil is used mainly for corn, soybeans, wheat,
and alfalfa, and it is well suited to these crops. It is
easily tilled and highly productive. Nitrogen and
starter fertilizers are effective. Organic matter and
tilth can be maintained by using crop residue. Levees
protect the soil from all but the most severe floods.
Capability unit I-1.

Moniteau Series

The Moniteau series consists of deep, poorly drained,
nearly level soils on stream terraces. These soils formed
in alluvium under forest vegetation.

In a representative profile the surface layer is dark
grayish brown silt loam about 7 inches thick. The sub-
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surface layer is silt loam about 13 inches thick. It is
dark grayish brown in the upper part and light brown-
ish gray in the lower part. The subsoil is firm, grayish
brown silty clay loam about 35 inches thick. The un-
derlying material is gray silty clay loam.

Permeability is slow, and available water capacity
is high. Content of organic matter is moderately low,
and natural fertility is low. Runoff is slow.

Moniteau soils are used mostly for field crops.
Meadow and pasture are less important uses.

Representative profile of Moniteau silt loam in a
cultivated field in Montgomery County, 1,770 feet
south and 70 feet west of center of sec. 24, T. 47 N., R.
6W.:

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2) silt

loam; moderate very tine granular structure; very
friable; many roots; neutral; abrupt smooth bound-

ary.

A21—7 to 12 inches; dark grayish brown (10YR 4/2) silt
loam; many medium faint grayish brown (10YR
5/2) mottles; moderate thin platy structure part-
ing to moderate very fine subangular blocky; fri-
able; many roots; medium acid; clear smooth
boundary. .

A22-—12 to 20 inches; light brownish gray (10YR 6/2) silt
loam; few fine distinct yellowish brown (10YR
5/4) mottles; weak very fine subangular. blocky
structure; friable; common roots; common light
gray silt coatings; few fine concretions; very
strongly acid; clear smooth boundary.

Bltg—20 to 30 inches; grayish brown (10YR 5/2) light
silty clay loam; few fine yellowish brown (10YR
5/4) mottles; moderate fine subangular blocky
structure; firm; few roots; common fine concre-
tions; very strongly acid; gradual smooth bound-

ary. :

B2tg—30 to 44 inches; grayish brown (10YR 5/2) silty clay
loam; common medium distinct dark yellowish
brown (10YR' 4/4) mottles and few fine faint
brown (10YR 5/3) mottles; moderate medium pris-
matic structure parting to weak fine subangular
blocky; firm; few roots; thin discontinuous clay
films; few light gray silt coatings; few small con-
cretions; very strongly acid; gradual smooth
boundary.

B3tg—44 to 55 inches; grayish brown (10YR 5/2) light‘

silty clay loam; common medium distinet dark
yellowish brown (10YR 4/4) mottles and few fine
faint brown (10YR 5/3) mottles; weak medium
prismatic structure parting to weak very fine sub-
angular blocky; firm; very strongly acid; gradual
smooth boundary.

C—55 to 65 inches; gray (10YR 5/1) silty clay loam; many

coarse faint grayish brown (10YR 5/2) mottles
and common coarse distinct dark yellowish brown
(10YR 4/4) mottles; massive; firm; strongly acid.

The solum ranges from 45 to about 60 inches in thickness.
The A horizon ranges from about 15 to 22 inches in thick-
ness. The A2 horizon has matrix colors of dark grayish
brown, grayish brown, or light brownish gray. The B hori-
zon has matrix colors of grayish brown or gray.

Moniteau soils contain less clay in the B2t horizons than
the associated Auxvasse soils. They have a thinner A hori-
zon than Twomile soils, which formed in similar materials,
%nd I’che lower part of the A2 horizon is not compact and

rittle. :

Mu-—Moniteau silt loam (0 to 2 percent slopes).
This soil is on stream terraces along the Loutre River
and some of the smaller streams. Most areas are 40
to 120 acres in size. Included in mapping were areas
of similar soils that have a browner subsoil and areas
where the surface layer is darker colored.

This soil is used mostly for corn and soybeans and
is well suited to these crops. It is moderately well

suited to small grain and rotation meadow and poorly
suited to alfalfa.

Excess water and low natural fertility are the main
concerns of management. Occasional flooding is a haz-
ard. Some areas are ponded and need surface drainage.
Liming and fertilization according to soil tests im-
proves and maintains fertility. Organic matter and
soil tilth can be maintained by using crop residue and
green manure crops. Capability unit IIIw-2,

Nodaway Series

The Nodaway series consists of deep, moderately
well drained, nearly level soils on bottom land. They
formed under forests in recently deposited alluvium.

In a representative profile the surface layer’'is very
dark grayish brown silt loam about 6 inches thick.
Below this is a layer of dark brown silt loam about 11
inches thick. The next layer is dark grayish brown
silt loam about 43 inches thick.

Permeability is moderate, and available water ca-
pacity is very high. Content of organic matter is mod-
erately low, and natural fertility is moderate. Runoff
is slow. o

Nodaway soils are used mostly for corn and soy-
beans. ,

Representative profile of Nodaway silt loam in a
cultivated field in Montgomery County, 680 feet west
%Ifld 160 feet north of center of sec. 29, T. 47 N., R. &

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate very fine granular structure;
very friable; common roots; neutral; abrupt
smooth boundary.

Cl1—6 to 17 inches; dark brown (10YR 4/3) silt loam;
weak very fine granular structure; thin discontinu-
ous brown (10YR 5/3) lenses and strata; ver
friable; common roots; neutral; clear smoot
boundary. Co )

C2—17 to 60 inches; dark grayish brown (10YR 4/2) silt
loam; weak very fine granular structure; very
friable; few roots; common thin lenses of brown
sandy loam and dark gray silty clay loain; neutral.

The thickness of the solum is less than 10 inches and is
equivalent to that of the Ap or Al horizon. The A horizon
is very dark grayish brown, dark grayish brown, or brown.
The C horizon is dark grayish brown and brown. The soil
is mainly silt loam throughout, but in many places there
are thin lenses of coarser textured material. Reaction is
neutral.

Nodaway soils have higher reaction than Sharon soils,
which occupy similar positions. They are better drained
than the associated Dockery and Moniteau soils.

Nd—Nodaway silt loam (0 to 2 percent slopes). This
soil is on first bottoms in areas of recent deposition
along the Loutre and Cuivre Rivers and creeks and
stream branches. Most areas are 20.to 100 acres in
size. Included in mapping are areas of a similar soil
that contains more sand throughout and has a lighter
colored surface layer.

This soil is used mostly for corn and soybeans, be-
cause these crops are seldom damaged by floods. Small
grain is less extensive because of the hazard of spring
floods. The soil is easily tilled, and it drys out
quickly in the spring. Some narrow areas along small
streams are used for pasture. Other small, narrow
areas remain wooded- and have a good potential for
walnut and other high value trees.
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This soil is subject to frequent flooding, and levee
protection is impractical. Nitrogen and mixed fertili-
zer are effective. Lime is not needed on most areas.
Tilth and organiec matter can be maintained by using
crop residue. Capability unit IIw-1.

Putnam Series

The Putnam series consists of deep, poorly drained,
nearly level soils on upland divides. These soils formed
in loess under tall prairie grass.

In a representative profile the surface layer is very
dark grayish brown silt loam about & inches thick.
The subsurface layer is light gray silt loam about 7
inches thick. The subsoil is firm. and very firm, dark
grayish brown and grayish brown silty clay about 29
inches thick. It has prominent yellowish red and red
mottles. The underlying material is gray silty clay
loam.

Permeability is very slow, and available water ca-
pacity is high. Content of organic matter is moderate,
and natural fertility is medium. Runoff is slow, and
the hazard of erosion is slight.

Most areas of Putnam soils are used for cultivated
crops (fig. 13). A few areas are used for pasture. The
soils are well suited to these uses.

Representative profile of Putnam silt loam in a cul-
tivated field in Montgomery County, 2,250 feet east
and 50 feet south of northwest corner of sec. 10, T. 50
N,R.6 W.:

Ap—0 to 8 inches; very dark grayish brown (i0YR 3/2)
silt loam; moderate very fine granular structure;
very friable; many roots; slightly acid; abrupt
smooth boundary.

A21—8 to 12 inches; light gray (10YR 6/1) silt loam; few

fine distinet yellowish brown (10YR 5/6) mottles;
moderate medium platy structure; friable; common
roots; strongly acid; abrupt smooth boundary.

A22—12 to 15 inches; light gray (10YR 6/1) silt loam;
common fine faint dark grayish brown (10YR 4/2)
and dark yellowish brown (10YR 4/4) mottles;
moderate medium subangular blocky structure; fri-
able; common roots; strongly acid; abrupt smooth
boundary. -

B21—15 to 20 inches; dark grayish brown (10YR 4/2) silty
clay; common fine prominent yellowish red (6YR
4/6) and red (2.5YR 4/6) mottles; strong fine
angular blocky structure; very firm; few roots;
thick continuous very dark grayish brown (10YR
3/2) clay films; very strongly acid; abrupt smooth
boundary.

B22t—20 to 26 inches; dark grayish brown (10YR 4/2)
silty clay; common medium faint dark yellowish
brown (10YR 4/4) mottles; moderate medium
angular blocky structure; very firm; few roots;
thick continuous very dark grayish brown (10YR
3/2) clay films; very strongly acid; clear smooth
boundary.

B31t—26 to 32 inches; grayish brown (2.5YR 5/2) silty
clay; many medium distinct yellowish brown
(10YR 5/4) mottles and common fine prominent
yellowish red (5YR 5/8) mottles; moderate
medium subangular blocky structure; firm; few
roots; thin discontinuous c{ay films; strongly acid;
gradual smooth boundary. .

B32t—32 to 44 inches; grayish brown (25YR 5/2) silty .
clay; common medium distinet strong brown
(7.5YR 5/8) ‘and brown (7.5YR 4/4) mottles;
moderate medium subangular blocky structure;
firm; few roots; strongly acid; gradual smooth
boundary.

C—44 to 60 inches; gray (10YR 5/1) silty clay loam; few
medium prominent yellowish red (5YR 5/6) mot-
tles and few medium distinet brown (7.5YR 4/4)
mottles; massive; friable; medium acid.

The solum ranges from about 40 to 50 inches in thickness.
The A horizon ranges from 15 to 18 inches in thickness. In

Figure 13.—Soybeans on nearly level Putnam silt leam, Newly harvested wheatfield is at right.
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most places it is very dark grayish brown to dark grayish
brown. The A2 horizon is gray or light gray. The B2 hori-
zon has matrix colors of dark grayish brown and grayish
brgwn, and the upper part is mottled with red or yellowish
red.

Putnam soils formed in the same kind of material as
Mexico and Marion soils. They have a thick A2 horizon that
Mexico soils do not have, and they are less sloping than
those soils. Putnam soils have a darker colored Ap horizon
than Marion soils and have a grayer B horizon.

Pt—Putnam silt loam (0 to 2 percent slopes). This
soil generally is in areas of 40 to 100 acres on broad
upland divides. Slopes are generally less than 1 percent.

Corn, soybeans, wheat, and red clover are the main
crops. Improving and maintaining fertility and tilth
are the main concerns. Liming and fertilizing accord-
ing to soil tests improves and maintains fertility. Using
crop residue, green manure crops, and barnyard ma-
nure maintains organic matter and tilth.

Wetness is a hazard that sometimes delays field-
work. A few areas are ponded and need surface drain:
age. Capability unit IIw-2. ' :

Riverwash

Rv-——Riverwash (0 to 2 percent slopes). This miscel-
laneous area consists of gravel and sandbars along the
major rivers and creeks. It has no vegetation in most
places, but some areas support willows that provide a
small amount of wildlife cover. Riverwash has no farm-
ing value but is locally important as a source of road
building material. Capability unit VIIIs-1.

Sampsel Series

The Sampsel series consists of deep, somewhat
poorly drained, moderately sloping soils on upl_ands.
These soils formed in material weathered from inter-
bedded shale and limestone under a mixed vegetation
of prairie grasses and trees. ) :
In a representative profile the surface layer is blac
silty clay loam about 6 inches thick. The subsoil is
firm clay about 36 inches thick. It is dark grayish
brown in the upper part and grayish brown in the
lower part. The underlying material is firm, light gray
clay. .
Permeability is slow, and available water capacity
is moderate. Content of organic matter and natural
fertility are high. Runoff is medium. :
Sampsel soils are used for field crops, pasture, and
meadow. .
Representative profile of Sampsel silty clay loam, 5
to 9 percent slopes, eroded, in an-idle field in Montgom-
ery County, 245 feet south and 1,990 feet west of
northeast corner of sec. 34, T. 50 N,, R. 4 W.:
~ Ap—20 to 6 inches; black (10YR 2/1) heavy silty clay loam;
few fine distinct dark grayish brown (2.5Y 4/2)
mottles;
structure; firm;
smooth. boundary.:

B21t—6 to 20 inches; dark grayish brown (2.5Y 4/2) clay;
common fine prominent yellowish brown (10YR
5/6) and faint light olive brown .(2.5Y 5/4)
mottles; moderate very fine subangular blocky
structure; firm; few roots; few fine black concre-
tions; slightly acid; clear smooth boundary.

" B22t—20 to 42 inches; grayish brown (2.5Y 5/2) clay;

common fine prominent yellowish brown (10YR
5/6) and faint light olive brown (2.5Y 5/4)

many roots; neutral; abrupt

moderate very fine subangular blocky-

mottles; weak fine subangular blocky structure;
firm; few roots; few fine black concretions;
neutral; abrupt smooth boundary.

C—42 to 60 inches; light gray (10YR 6/1) clay; massive;
firm; common fine white carbonate concretions;
slight effervescence; mildly alkaline.

The solum ranges from about 36 to 55 inches in thickness.
The Ap horizon is black, very dark brown, or very dark
grayish brown. In places a black Al horizon underlies the
Ap horizon. The Ap horizon and Al horizon range from
6 to 12 inches in thickness. The B horizon is clay or silty
clay. It has matrix colors of dark grayish brown, grayish
brown, or light olive brown. Reaction is neutral or slightly
acid throughout the solum.

These Sampsel soils have a dark colored A horizon that
is not as thick as that defined for the Sampsel series. This
difference, however, does not alter their use or behavior.

Sampsel soils have a thicker .solum than Snead soils,
which formed in the same kind of material. They have a
darker colored, more clayey A horizon than the associated
Armster soils, which formed in glacial till.

SaC2—Sampsel silty clay loam, 5 to 9 percent slopes,
eroded. This moderately sloping soil is mostly on ridge
points and side slopes that are downslope from Arm-
ster soils. Most areas are in irregular bands 40 to 120
acres in size. Included in mapping are small outcrops
of limestone bedrock and areas of severely eroded soil,
both of which are indicated on the soil map by symbols.

This soil is used mostly for corn, soybeans, small
grain, pasture, and meadow. It is suited to these uses
if erosion is controlled.

Terraces that have grassed waterways, contour
farming, minimum tillage, and no-till cropping sys-
tems are effective in controlling erosion. Rotations
should include cover crops. Using crop residue, barn-
yard manure, and green-manure crops helps maintain
tilth and content of organic matter. Soil treatment
according to tests improves and maintains fertility.
Most areas of this soil do not need lime.

Important pasture management practices are mow-
ing to control weeds and brush and protection from
overgrazing by proper stocking. Capability unit I1Te-5.

Sharon Series

The Sharon series consists of deep, moderately well
drained, nearly level soils on bottom land. These soils
formed in silty alluvium under mixed forest.

In a representative profile the surface layer is dark
grayish brown silt loam about 7 inches thick. Below
this is a layer of brown to dark brown silt loam about
23 inches thick. The next layer is very dark grayish
brown silt loam about 12 inches thick. Below this is a
layer of gray silt loam about 18 inches thick.

Permeability is moderate, and available water ca-
pacity is very high. Content of organic matter is mod-
erately low, and natural fertility is low. Runoff is slow.

Sharon soils are used for field crops, meadow, pas-
ture, and woodland.

Representative profile of Sharon silt loam in wood-

-land of Montgomery County, 1,920 feet north and 690

feet east of southwest corner of sec. 31, T. 48 N., R.
3W.: ’

A1—0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam; moderate very fine granular structure; very
friable; many roots; weakly stratified;. medium
acid; clear smooth boundary.

C1—7 to 22 inches; brown to dark brown (10YR 4/3) silt
loam; common fine faint dark grayish brown
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(10YR 4/2) mottles; moderate very fine granular
structure; very friable; common roots; weakly
stratified; strongly acid; clear smooth boundary.

C2—22 to 80 inches; brown to dark brown (10YR 4/3) silt
loam; common fine faint dark grayish brown
(10YR 4/2) and brown (10YR 5/3) mottles; mas-
sive; very friable; few roots; stratified; very
strongly acid; clear smooth boundary.

IIA1b—30 to 42 inches; very dark grayish brown.(10YR
3/2) silt loam; common medium distinct brown
(10YR 4/3) mottles; weak fine subangular blocky
structure; friable; few roots; very strongly acid;
clear smooth boundary.

ITA2b—42 to 60 inches; gray (10YR 6/1) silt loam; com-

mon fine distinct dark yellowish brown (10YR 4/4)

mqt&tles; massive; friable; few roots; very strongly
acia.

The thickness of the solum is generally less than 10 inches
and is equivalent to that of the Ap or Al horizon. The soil
material is mainly silt loam to a depth of 40 inches, but
there are thin lenses of coarser textured material. Sandy
loam or loam is below this depth in places. Reaction is
strongly .acid or very strongly acid below the Ap horizon.

These soils have chroma 2 mottles above a depth of 20
inches that are not in the defined range of the series. This
difference does not alter their use or behavior.

Sharon soils are more acid than Nodaway soils and
Dockery soils, which occupy similar positions. They differ
from the associated Cedargap soils in not having a cherty
horizon.

Sh—Sharon silt loam (0 to 2 percent slopes). This
soil is along the Cuivre River and its tributary creeks
and branches.

Included with this soil in mapping are areas of a
similar soil that is somewhat wetter and has a grayer
subsurface layer. Also included are small areas of Nod-
away and Cedargap soils.

This soil is used mostly for corn, soybeans, small
grain, and meadow. Many long, narrow areas of this
soil, mostly along the smaller tributary streams, are
used for pasture or woodland. These areas have a good
potential for walnut and other high value trees.

Areas large enough for the practical use of farm
machinery are well suited to row crops. Flooding is a
hazard, especially along the larger streams. Some
ponded areas need surface drainage.

Fertility can be maintained by soil treatment ac-
cording to tests. Using crop residue and green manure
crops maintains organic matter and tilth. Capability
unit ITw-1.

Snead Series

The Snead series consists of moderately deep, mod-
erately well drained, strongly sloping soils on uplands.
These soils formed in material weathered from inter-
bedded shale and limestone under a mixed vegetation
of trees and prairie grasses.

In a representative profile the surface layer is very
dark brown silty clay loam about 12 inches thick. The
firm silty clay subsoil is about 12 inches thick. It is
vellowish brown in the upper part and light olive
brown in the lower part. The underlying material is
grayish brown weathered shale. '

Permeability is slow, and available water capacity
is moderate. Content of organic matter and natural
fertility are high. Runoff is rapid.

Snead soils are used mostly for pasture. Some areas
are in poor quality forest.

Representative profile of Snead silty clay loam, 9 to

14 percent slopes, in a pasture in Montgomery County,
1,220 feet west and 2,640 feet north of southeast cor-
ner of sec. 6, T.49 N., R.3 W.:

Al—0 to 12 inches; very dark brown (10YR 2/2) light
silty clay loam; moderate very fine subangular
blocky structure; friable; many roots; common
fine black concretions; slightly acid; clear smooth
boundary.

B2—12 to 21 inches; yellowish brown (10YR 5/4) light
silty clay; common fine distinct dark grayish
brown (10YR 4/2) mottles; moderate very fine
subangular blocky structure; firm; common fine
black concretions; common thin weathered shale
fragments 1 to 2 inches in length; few elongated
limestone fragments 2 to 6 inches in length;
neutral; clear smooth boundary.

B3—21 to 24 inches; light olive brown (2.5YR 5/6) light

sﬂt{' clay; many fine distinet brownish yellow

(10YR 6/8) mottles; moderate very fine subangu-
lar blocky structure; firm; common thin weathered
shale fragments 1 to 2 inches in length; moderately
alkaline; clear smooth boundary.

C—24 to 60 inches; grayish brown (2.5Y 5/2) silty clay;
rock structure of weathered shale; firm; mod-
erately alkaline.

The solum ranges from about 15 to 30 inches in thickness.
The A horizon ranges from 6 to about 14 inches in thick-
ness. It is black, very dark brown, or very dark grayish
brown. The B horizon is silty clay or clay. It has matrix
colors of grayish brown, yellowish brown, or light olive
brown.

Snead soils have a thinner solum than Sampsel soils,
which formed is similar material. They have a thicker solum
than the associated Gasconade soils, which are underlain by
limestone bedrock. i

SnD—Snead silty clay loam, 9 to 14 percent slopes.
This strongly sloping soil is in areas generally down-
slope from Sampsel or Armster soils and upslope from
Gasconade soils. Most areas are in irregular bands 60
to 200 acres in size. Included in mapping are many
small limestone bedrock outcrops and areas of severely
eroded soil, both of which are indicated on the soil map
by symbols.

This soil is poorly suited to cultivation because of
the rock outcrops and severe hazard of erosion. Most

-areas are used for and are well suited to pasture. The

soil is poorly suited to woodland. Many otherwise idle
areas, covered with brush and low quality trees, serve
incidentally as wildlife habitat. :

The major pasture concerns are weed and brush
control, stand renovation, and protection from over-
grazing. Capability unit IVe-11.

Twomile Series

The Twomile series consists of deep, poorly drained,
nearly level soils on stream terraces. These soils are on
second bottoms along the Cuivre River and many of
the smaller streams. They formed in loess or silty allu-
vium under hardwood.

In a representative profile the surface layer is dark
grayish brown silt loam about 9 inches thick. The sub-
surface layer is silt loam about 24 inches thick. It is
grayish brown in the upper part, light brownish gray
in the middle part, and gray in the lower part. The
material in the lower part is compact and brittle and
has many concretions. The subsoil is firm silty clay
loam about 29 inches thick. It is grayish brown in the
upper part and gray and grayish brown in the lower
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part. The underlying material is gray and grayish
brown clay loam.

Permeability is slow, and available water capacity
is moderate. Content of organic matter and natural
fertility are low. Runoff is slow, or the surface is
ponded.

Twomile soils are used mostly for field crops,
meadow, -and pasture. Some areas are wooded.

. Representative profile of Twomile silt loam in a cul-
tivated field in Montgomery County, 40 feet south and
10 feet west of northeast corner of sec. 1, T. 50 N., R.
5W.:

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; moderate very fine granular structure; very
friable; few roots; medium acid; abrupt smooth
boundary. .

A21—9 to 16 inches; grayish brown (10YR 5/2) silt loam;
‘common medium distinct. dark yellowish brown
(10YR 3/4) mottles; weak fine subangular blocky
structure; very friable; few roots; common fine
black iron and manganese oxide concretions; very

. strongly acid; abrugt smooth boundary.

A22—16 to 24 inches; light brownish gray (10YR 6/2) silt
loam; common fine prominent dark yellowish brown
(10YR 38/4) mottles; weak medium platy struc-
ture; friable; few roots; common fine and medium
black iron and manganese oxide concretions;
strongly acid; clear smooth boundary. i

A23x—24 to 33 inches; gray (10YR 6/1) silt loam; white
(10YR 8/1) dry; common medium prominent dark
brown (10YR 4/3) and strong brown (7.5YR 5/6)
mottles; weak thick platy structure; firm; compact
with a variable weakly and moderately expressed
brittleness when moist; many fine and medium iron
oxide and manganese oxide concretions; very
strongly acid; abrupt smooth boundary.

B2t—33 to 52 inches; grayish brown (2.5Y 5/2) silty clay

) loam; common fine prominent strong brown (7.5YR
5/8) and distinct dark brown (10YR 3/3) mottles;
moderate very fine subangular blocky structure;
firm; thick discontinuous dark gray (10YR 4/1)
clay films on faces of peds; very strongly acid;
clear smooth boundary.

B3—b52 to 62 inches; gray (10YR 6/1) and grayish brown
(10YR 5/2) silty clay loam; common medium dis-
tinct dark yellowish brown (10YR 4/4) mottles
and few fine prominent yellowish red (bYR 4/6)
mottles; weak medium platy structure; firm;
common fine iron oxide and manganese oxide con-
cretions; very strongly acid; gradual wavy bound-
ary. :

I1IC—62 to 72 inches; gray (10YR 6/1) and grayish brown

(10YR 5/2) clay loam; massive; firm; common

fine iron oxide and manganese oxide concretions

and dark brown stains; about 5 percent rounded
chert pebbles; strongly acid.

The solum ranges from about 50 inches to more than 60
inches in thickness. The A horizon is silt loam 26 to 36
inches in thickness. Depth to the hard and brittle lower
part of the A2 horizon ranges from 22 to 28 inches: The
A2 horizon is grayish brown, light brownish gray, and gray.
It has common to many concretions. The B horizon has
matrix colors of dark gray, gray, grayish brown, and dark
grayish brown.

Twomile soils differ from Auxvasse, Chariton, and Moni-
teau soils. which formed in similar material, in having a
hard and brittle lower part of the A2 horizon. Additionally,
they contain less clay in the B horizon than Auxvasse and
Chariton soils and have a lighter colored A horizon than
Chariton soils.

Tm—Twomile silt loam (0 to 2 percent slopes). This
nearly level soil is on stream terraces along the Cuivre
River and many of iis tributary creeks and branches.
Most areas are 40 to 100 acres in size. Included in
mapping are areas of a similar soil, but its dark

colored surface layer formed in material eroded from
nearby upland soils.

This soil is used for corn, soybeans, small grain,
meadow, and pasture. A few areas are wooded.

This soil is suited to cultivated crops, pasture, and
some meadow crops. It is poorly suited to alfalfa, but
is well suited to cool season pasture grasses. Because
the hard, compact subsurface layer resists penetration
by water and roots, the soil tends to be droughty in
summer and wet in spring. Some areas are ponded and
need surface drainage. The soil is subject to floods of
brief duration.

Fertility can be improved and maintained by liming
and fertilizing according to soil tests. Tilth and or-
ganic matter can be maintained by using green ma-
nure crops and crop residues.

The main pasture concerns are maintaining fertil-
ity by liming and fertilization, control of weeds and
brush by mowing, and protection from overgrazing by
proper stocking. Capability unit IITw-2.

Waldron Series

The Waldron series consists of deep, somewhat
poorly drained, nearly level soils on bottom land. These
soils formed in Missouri River alluvium under wood-
land made up mainly of cottonwood, sycamore, soft
maple, and willow. , . :

In a representative profile the surface layer is very
dark grayish brown silty clay about 7 inches thick.
The next layer is very dark-grayish brown silty c¢lay
about 6 inches thick. Below this is a 15 inch layer of
firm, very dark brown and dark grayish brown silty
clay loam that is stratified with thin lenses of finer
and coarser textured material. The next layer is firm,
stratified dark grayish brown silty clay and dark
brown silty clay loam that has thin lenses. of very fine
sandy loam and extends to a depth of 60.inches.

Permeability is slow, and available water capacity is
moderate. Content of organic matter is moderate, and
natural fertility is high. Runoff is very slow.

Waldron soils are used mostly for row crops and
wheat. :

Representative profile of Waldron silty clay in a cul-
tivated field in Montgomery County, 1,380 feet south
and 30 feet east of center of sec. 25, T. 46 N., R. 5 W.:

Ap—0 to 7 inches; very dark grayish brown (10YR 3/2)
silty clay; moderate very fine subangular blocky
structure; firm; few fine roots; mildly alkaline;
abrupt smooth boundary.

C1—T7 to 13 inches; very dark grayish brown (10YR 3/2)
silty clay; weak thick and very thick platy struc-
ture parting to moderate very fine subangular
blocky; firm; common thin discontinuous brown
(10YR 5/3) very fine sandy loam lenses and coat-
ings along horizontal bedding planes and surfaces;
few fine roots; slight effervescence; mildly alka-
line; abrupt smooth boundary.

C2—13 to 17 inches; very dark brown (10YR 2/2) heavy
silty clay loam; weak thick platy structure parting
to moderate very fine subangular blocky; firm;
common thin brown (10YR 5/3) very fine sandy
loam strata; few fine roots; slight effervescence;
mildly alkaline; abrupt smooth boundary.

C3—17 to 28 inches; dark grayish brown (10YR 4/2) silty
clay loam; common medium faint very dark brown
(10YR 3/2) and dark brown (10YR 4/3) mottles;
moderate very fine subangular blocky structure; -
firm; few thin very dark grayish brown (10YR
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3/2) silty clay strata; dark red iron oxide and
manganese oxide stains on horizontal surfaces of
strata; slight effervescence; mildly alkaline; abrupt
smooth boundary. .

C4—28 to 40 inches; dark grayish brown (10YR 4/2) silty
clay; moderate very fine subangular blocky struc-
ture; firm; common thin very dark grayish brown
(10YR 3/2) silty clay loam strata; few pockets of
brown (10YR 5/3) very fine sandy loam; slight
effervescence; mildly alkaline; abrupt smooth
boundary.

C5—40 to 60 inches; stratified very dark grayish brown
(10YR 3/2) silty clay and dark brown (10YR 4/3)
heavy silty clay loam; moderate very fine and fine
subangular blocky structure; firm; common dark
red iron oxide and manganese oxide stains on faces
of peds; slight effervescence; mildly alkaline.

The thickness of the solum is less than 10 inches and is
equivalent to that of the Ap or Al horizon. The A horizon
is very dark grayish brown or very dark brown. The C
horizon is dominantly silty clay loam or silty clay, but in
many places there are thin, coarser textured horizons.

Waldron soils differ from the associated Booker soils in
having horizons and strata of coarser textured material.
They differ from Blake soils, which formed in similar ma-
terial, in having more clay between depths of 10 and 40
inches.

Wa—Waldron silty elay (0 to 2 percent slopes). This
soil is in areas that are slightly higher than the low
slackwater areas of Booker soils and somewhat lower
than areas of Blake and Haynie soils. Most areas are
elongated and are 40 to 200 acres in size. Included in
mapping were many small areas of Blake silty clay
loam and small areas of Booker clay.

This soil is used mainly for corn, .soybeans, and
wheat. It is suited to these crops if drainage and tilth
concerns are successfully handled. ]

Some areas need surface drainage. Fall plowing and
returning crop residue to the soil improve tilth. N o-till
farming and minimum tillage are not good substitutes
for the mellowing effect of the winter’s freezing and
thawing after fall plowing. Nitrogen and starter
fertilizers can be used effectively. Capability unit
IIw-2. ‘

Weller Series

The Weller series consists of deep, moderately well
drained, gently sloping and moderately sloping soils
on stream terraces. These soils formed under hardwood
forest in loess and the underlying alluvium.

In a representative profile the surface layer is dark
brown silt loam about 8 inches thick. The upper 3
inches of the subsoil is firm, brown silty clay loam. The
lower 39 inches is firm silty clay that is brown and

yellowish brown in the upper part and brown, dark -

brown, and grayish brown in the lower part. The
underlying material is grayish brown silty clay loam.

Permeability is slow, and available water capacity
is moderate. Content of organic matter is moderate,
and natural fertility is low. Runoff is medium.

Weller soils are used mostly for pasture, meadow,
and field crops. ’

Representative profile of Weller silt foam, 2 to 5
percent slopes, in a cultivated field in Montgomery
County, 1,220 feet south and 430 feet east of center of
sec. 18, T.46 N., R. 5 W.:

Ap—>0 to 8 inches; brown to dark brown (10YR 4/3) silt
: loam; common fine faint dark grayish brown

(10YR 4/2) mottles; moderate very fine granular
structure; very friable; many roots; medium acid;
clear smooth boundary

B1—8 to 11 inches; brown (10YR 5/3) silty clay loam;
moderate very fine subangular blocky structure;
firm; common roots; very strongly acid; clear
smooth boundary.

B21t—11 to 15 inches; brown (10YR 5/3) silty clay; few
fine distinct strong brown (7.5YR 5/6) mottles;
strong very fine subangular blocky structure; firm;
thin continuous clay films; few fine black concre-
tions; very stronglfr acid; abrupt smooth boundary.

B22t—15 to 26 inches; yellowish brown (10YR 5/4) silty
clay; common fine faint grayish brown (10YR 5/2)
mottles; weak very fine subangular blocky struc-
ture; firm; thin discontinuous clay films; common
fine black concretions; very strongly acid; gradual
smooth boundary. :

B23t—26 to 36 inches; brown to dark brown (10YR 4/3)
silty clay; common medium distinct grayish brown
(10YR 5/2) mottles and few fine prominent yellow-
ish red (5YR 4/6) mottles; weak medium prismatic
structure parting to weak very fine subangular
blocky; firm; thin discontinuous clay films on faces
of some peds; common fine black concretions; very
strongly acid; gradual smooth boundary.

B24t—36 to 50 inches; grayish brown (10YR 5/2) silty
clay; common fine distinet dark’ yellowish brown
(10YR 3/4) mottles; weak medium prismatic
structure parting to weak very fine subangular
blocky; firm; thin discontinuous clay films on faces
of some peds; common fine black concretions; very
strongly acid; clear smooth boundary.

C—50 to 60 inches; grayish brown (10YR 5/2) silty clay
loam; common medium distinct dark brown (7.5YR
4/4) mottles; massive; firm; common fine and
medium black concretions; strongly acid.

The solum ranges from about 48 to more than 60 inches
in thickness. The Al horizon is brown or dark grayish
brown. In areas of uneroded soil there is a brown silt loam
A2 horizon as much as 4 inches thick. In places material
from the B1 horizon has been mixed into the Ap horizon.
The B2 horizon has matrix colors of brown, dark brown,
and yellowish brown in the upper part and grayish brown
in the lower part. Reaction is strongly acid or very strongly
acid below the Ap horizon.

Weller soils are better drained than Auxvasse soils, which
occupy similar positions and lack an albic horizon. They
have more clay in the B horizon than the associated
Moniteau and Twomile soils, which are at somewhat lower
positions in the landscape.

WeB—Weller silt loam, 2 to 5 percent slopes. This
gently sloping soil is on stream terraces along the
Loutre and Cuivre Rivers and some smaller streams
in the survey area. Most areas are 5 to 20 acres in size.
This soil has the profile described as representative of
the series.

Included with this soil in mapping are spots of se-
verely eroded soil and areas where the soil has short,
steep slopes. These are indicated on the soil map by
symbols. Also included were small areas of Auxvasse
silt loam. ,

This soil is used for pasture, meadow, small grain,
and row erops. It is well suited to pasture, most
meadow crops, and small grain, but is poorly suited to
alfalfa. Areas large enough for the practical use of
large machinery are suited to row crops if erosion is
controlled. In most areas slopes are short and do not
require terracing. In places, diversions are needed to
intercept runoff from adjoining higher uplands.

If this soil is used for row crops, erosion can be
controlled by cropping systems that inelude small
grain and meadow and by contour farming and return-
ing crop residue to the soil. Erosion can also be
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controlled by no-till farming, which permits more in-
tensive cropping. .

Fertility can be improved and maintained by liming
and fertilization according to soil tests. Using crop
residue, green manure crops, and barnyard manure
maintains organic matter and good tilth.

Important pasture management practices are main-
tenance of fertility by liming and fertilizing, control
of brush and weeds by mowing, and protection from
overgrazing by proper stocking. Capability unit Ile-5.
. WeC2—Weller silt loam, 5 to 9 percent slopes,
eroded. This moderately sloping soil is on stream ter-
races along the Loutre and Cuivre Rivers and some
smaller streams. Most areas are 5 to 20 acres in size.
This soil has a profile similar.to the one described as
representative of the series, but the surface layer is
thinner.

Included with this soil in mapping are areas of a
soil that is similar except for a few chert fragments
throughout the profile and a subsoil that contains less
clay. Also included are areas of severely eroded soil
and areas where the soil has short, steep slopes. These
are indicated on the soil map by symbols.

This soil is used for pasture, meadow, small grain,
and row crops. It is well suited to pasture, most
meadow crops, and small grain, but it is poorly suited
to alfalfa. The soil is more erodible than less sloping
Weller soils and thus is less well suited to row crops.
Terracing is generally impractical because the slopes
are short and complex. ITn some areas diversions are
needed to intercept runoff from adjacent uplands.
~If this soil is used for row crops, erosion can be con-

trolled by cropping systems that include more meadow
and small grain and contour farming and returning
crop residue to the soil, or by no-till farming.

Fertility can be improved and maintained by liming
and fertilizing according to soil tests. Using crop resi-
due, green manure crops, and barnyard manure main-
tains good tilth and content of organic matter.

Important pasture management practices are main-
tenance of fertility by liming and fertilizing, control
of brush and weeds by mowing, and protection from
overgrazing by proper stocking. Capability unit ITIe-5.

Winfield Series

The Winfield series consists of deep, moderately well
drained, gently sloping to steep soils on uplands and
stream terraces. These soils formed in loess and the
underlying residuum or outwash material. Native veg-
etation is hardwood forest.

In a representative profile the surface layer is dark
grayish brown silt loam about 6 inches thick. The sub-
soil is silty clay loam that éxtends to a depth of 62
inches. It is friable in the upper 6 inches and firm in
the lower part. Colors are strong brown, brown to dark
brown, and dark yellowish brown. A few sand grains
and fine chert fragments are in the lower part of the
subsoil. ‘ '

Permeability is moderate, and available water ca-
pacity is high. Content of organic matter and natural
fertility are low. Runoff is medium to very rapid.

Winfield soils are used for field crops, pasture,
meadow, and woodland. The hazard of gully erosion is

serious in areas where water concentrates. If terraces
and grassed waterways are used, their design and
maintenance require extreme care.

Representative profile of Winfield silt loam, 5 to 9
percent slopes, eroded, in an idle field in Montgomery
County, 150 feet west and 90 feet north of center of
sec. 23, T.46 N.,, R. 6 W.:

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silt
loam; moderate very fine granular structure; very
friable; many fine roots; few fine iron and man-
ganese concretions; slightly acid; abrupt smooth
boundary.

B1—6 to 12 inches; strong brown (7.5YR 5/6) light silty
clay loam; moderate very fine subangular blocky
structure; friable; few Izne roots; few fine iron
and manganese concretions; common material from
Ap horizon; strongly acid; clear smooth boundary.

B21t—12 to 22 inches; brown to dark brown (7.5YR 4/4)
silty clay loam; strong medium prismatic struc-
ture ‘parting to moderate very fine subangular
blocky; firm; thin gray silt coatings on faces of
prisms; few fine iron and manganese concretions;
few fine roots; strongly acid; clear smooth bound-

ary. )

B22t—22 to 30 inches; dark yellowish brown (10YR 4/4)
silty clay loam; common fine distinct strong brown
(7.5YR 5/6) and grayish brown (10YR 5/2)
mottles; moderate fine subangular blocky struc-
ture; firm; few fine roots; thick clay films in old
root channels; few coarse black iron and man-
ganese stains; strongly acid; clear smooth bound-

ary.

1IB23t—30 to 43 inches; strong brown (7.5YR 5/6) silty
clay loam; common medium distinct grayish brown
(10YR 5/2) mottles and common fine distinet
brown (10YR 4/3) mottles; moderate very fine
subangular blocky structure; firm; thick clay films
in old root channels; few fine iron and manganese
concretions; few medium sand grains increasing to
common as depth increases; few small chert frag-
ments; strongly acid; gradual smooth boundary.

IIB3—43 to 62 inches; dark yellowish brown (10YR 4)"1)
light silty clay loam; common medium distinct
grayish brown (10YR 5/2) and strong brown
(7.5YR 5/6) mottles; moderate medium platy
structure; firm; few fine iron and manganese con-
cre_a(tiions; common fine chert fragments; strongly
acid.

The solum ranges from 45 to more than 60 inches in
thickness. The A horizon is dark grayish brown or brown.
In areas of uneroded soil there is a brown or pale brown
A2 horizon 2 to 4 inches thick. The B1 horizon is light silty
clay loam or heavy silt loam. The B2 horizon has matrix
colors of brown to dark brown, dark yellowish brown, and
strong brown. .

These soils have fine chert fragments and medium sand
grains in the lower part of the solum, which are not within
the range defined for the Winfield series. These differences
do not alter the use or behavior of the soils.

Winfield soils are wetter than the associated Menfro soils.

WnB—VWinfield silt loam, 2 to 5 percent slopes. This
gently sloping soil is on terraces along streams. Most
areas are b to 25 acres in size and are long and narrow
in shape. Runoff is medium. This soil has a profile
similar to the one described as representative of the
series, but it is underlain by alluvium instead of loess..

This soil is used for corn, soybeans, small grain,
pasture, and meadow. In most areas these soils have
short slopes and do not require terraces. Erosion can
be controlled by a cropping system that includes
meadow and small grain along with row crops, or by
minimum tillage or no-till farming.

Fertility can be improved and maintained by liming
and fertilization according to soil tests. Organic mat-
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ter and good tilth can be maintained by using crop
residue, green manure crops, and barnyard manure.

Important pasture management practices are fer-
tility maintenance by liming and fertilizing, control
of brush and weeds by mowing, and protection from
overgrazing by proper stocking. Capability unit ITe-1.

WnC2—VWinfield silt loam, 5 to 9 percent slopes,
eroded. This moderately sloping soil is in long, narrow
areas on ridgetops. Most areas are 20 to 100 acres in
size. Runoff is medium. This soil has the profile de-
scribed as representative of the series.

This soil is used for corn, soybeans, small grain,
meadow, and pasture. Where protected from erosion,
it is suited to cropping systems that include row crops,
small grain, and meadow. The potential for orchards
and vineyards is good in areas high enough to escape
spring frost damage.

In cultivated areas, terraces that have grassed out-
lets and contour farming and suitable cropping sys-
tems control losses of soil and water. Careful
maintenance of terraces and waterways is critical be-
cause the hazard of gully erosion is severe. Minimum
tillage and no-till cropping systems are also effective
in erosion control. '

Fertility can be improved and maintained by liming
and fertilizing according to soil tests. Using crop resi-
due, green manure crops, and barnyard manure main-
tains good tilth and content of organic matter.

Good pasture management practices are fertility
maintenance by liming and fertilizing, control of
brush and weeds by mowing, and protection from over-
grazing by proper stocking. Capability unit ITTe-1.

WnD2—Winfield silt loam, 9 to 14 percent slopes,
eroded. This strongly sloping soil is on ridgetops and
side slopes. Most areas are 20 to 80 acres in size. This
soil has a profile similar to the one described as repre-
sentative of the series, but the surface layer is
browner. Included in mapping are many small areas of
severely eroded soil that has a silty clay loam surface
layer. These areas are indicated on the soil map by a
spot symbol.

This soil is used for pasture, meadow, wheat, corn,
and soybeans., A few areas remain wooded. The poten-
tial for orchards and vineyards is fair in areas high
enough to escape spring frost damage.

If erosion is controlled, the soil is suited to cropping
systems that include meadow and small grain and row
crops. Terraces that have steep, grassed back slopes
and grassed waterways reduce losses of soil and water.

Extreme care in design and maintenance are required

because the hazard of gully erosion is severe. Minimum
tillage and no-till cropping systems are also effective
in erosion control.

Liming and fertilization according to soil tests im-
proves and maintains fertility. Good tilth and content
of organic matter can be ‘maintained by using crop
residue, green manure crops, and barnyard manure.

Important pasture management practices are fertil-
ity maintenance by liming and fertilizing, control of
brush and weeds by mowing, and protection from over-
grazing by proper stocking. Capability unit IVe-1.

WnE—VWinfield silt loam, 14 to 20 percent slopes.
This moderately steep soil is on side slopes. Most areas
are 20 to 80 acres in size. This soil has a profile
similar to the one described as representative of the

series, but the subsoil is generally thinner. Included in
mapping are small areas of severely eroded silty clay
loam. The areas are indicated on the soil map by a
spot symbol.

If runoff from upslope areas is diverted by terraces,
this soil can be cultivated occasionally without serious
erosion. Meadow, pasture, and woodland, however, are
better uses for this soil. If the soil is used occasionally
for row crops, a single year of a row crop should follow
several years of cover crops. Minimum tillage and re-
turning crop residue to the soil are important.

Important pasture management practices are fer-
tility maintenance by liming and fertilizing, control
of brush and weeds by mowing, and protection from
overgrazing by proper stocking.

Some areas remain in native forests that is predomi-
nantly high quality white oak. Selective harvest, thin-
ning of second growth stands, removal of cull trees,
and control of fire and grazing are concerns. Capabil-
ity unit IVe-1, -

WnF—Winfield silt loam, 20 to 35 percent slopes.
This steep soil is on the lower part of side slopes. Most
areas are 20 to 80 acres in size. Runoff is very rapid.
This soil has a profile similar to the one described as
representative of the series, but the subsoil is thinner
and the depth to chert fragments is less. Included in
mapping, around small bedrock outcrops at the heads
of drainageways, are many small areas of a soil that
has bedrock at a depth of 20 to 40 inches.

This soil, is unsuited to cultivation. Pasture and
woodland are the best uses. The soil is well suited to
woodland, but pasture is difficult to manage because
the slopes are steep and dissected.

Good pasture management practices are mowing to
control weeds and brush where slopes permit and
proper stocking to avoid overgrazing.

Many areas are used for woodland. Selective cutting
of mature trees, thinning of some second growth
stands, removal of cull trees, and control of fire and
grazing are concerns. By creating openings in the for-
est canopy, these practices also improve habitat for
woodland wildlife, especially deer, grouse, and turkeys.
Capability unit VIe-1.

Use and Management of the Soils

Presented in this section are basic practices of man-
agement for soils used for crops and pasture; pre-
dicted average yields of the principal field and pasture
crops; and use of the soils for woodland, wildlife, and

recreation; and use of the soils in engineering work.

Cultivated Crops and Pasture

About two-thirds of Montgomery County and a lit-
tle over one-half of Warren County are cultivated.
Corn, soybeans, and wheat are the main crops. Grain
sorghum is another important crop, and a small acre-
age of oats and barley is grown.

About 12 percent of each county is used for open
pasture. Native bluegrass dominates most of the pas-
ture, but there is a substantial and increasing acreage
of improved pasture. A very few remnants of native
prairie remain in the survey area.
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Control of water erosion on cropland is the over-
riding concern in managing most of the upland soils in

the survey area. Most sloping soils have been damaged.

to some degree by sheet, rill, or gully erosion. In most
places a combination of mechanical and vegetative
practices are needed to control erosion. Exceptions to
this are the nearly level upland soils, on which wetness
is the major concern. Wetness is also a concern on some
heavy textured bottom land soils where surface drain-
age is needed. Seeding and renovation of more pasture
"is another need. ‘

All the soils need management that helps conserve
water, maintains or increases the content of organic
matter and fertility, and promotes good tilth.

Good management increases yields and ensures an
adequate economic return. A conservation cropping
system combines suitable crop rotations with needed
management and conservation practices to prevent
soil deterioration. Technical assistance in the plan-
ning and application of practices for a particular field
or farm can be obtained from the Soil Conservation
Service through the Soil and Water Conservation Dis-
tricts in the respective counties. .

The management practices needed for soils that are
suitable for crops and pastures are briefly discussed in
the following paragraphs. This discussion supplements
the management suggestions regarding specific prac-
tices given for each mapping unit. . :

High fertility levels increase the yields of grain and
forage. Crop cover reduces the destructive impact of
raindrops on the soil. Crop residue left on the surface
helps maintain the content of organic matter and keep
the soil porous, thereby increasing the intake rate and
the available water capacity. ‘

Managing plant residue so that it is left on or near
the surface also retards runoff .and helps to control
erosion. Effectiveness depends on the amount of resi-
due and the length of time it is left on the surface.
Thus, higher yields leave more residue, and a compara-
ble yield of corn leaves substantially more than soy-
beans. Spring plowing that allows residue to remain
on the surface over winter is more effective than fall
plowing, which leaves the surface bare. Tillage that
leaves residue on the surface during the growing sea-
son is still more effective. Minimum tillage practices
help to maintain good tilth, increase infiltration, and
reduce erosion. The use of chisel plows, direct planting
of conventionally plowed fields, and other special tech-
niques reduce the amount of actual tillage. Currently,
no-till planters are gaining acceptance.

Some soils can be continuously intertilled without
excessive erosion or reduced yields. These are soils on
bottom lands and nearly level uplands. Special man-
agement for intensive cropping generally includes
maintaining fertility, managing crop residue, and min-
imum tillage. There is a potential for supplemental
irrigation on most bottom land and on level or gently
sloping uplands. : :

Field terraces reduce the length of slope and to-
gether with contour tillage are very effective erosion
control measures on sloping soils. A system of terraces
‘that are nearly parallel to each other is much preferred
because it greatly reduces point rows and makes farm-
'ing more convenient.

Properly located and constructed grassed waterways

serve as outlets to terrace systems. These waterways
are designed to be crossable and convenient for farm-.
ing with large equipment. ‘

Cross slope channels are used to reduce the length
of very long, gentle slopes. These channels, except for
a much wider horizontal spacing, are very similar to
field terraces. Diversion terraces are designed and con-
structed to protect cultivated soils from water that
runs off higher lying pasture or woodland.

Drainage ditches need suitable outlets, and these are
available in most places. There are a few exceptions in
the flood plains of the Missouri and Loutre Rivers.

Control of flooding on the flood plains of some
streams in the survey area is feasible under existing
conservation programs. One such program is “The
Small Watershed Program” (Public Law 566). Cur-
rently, efforts by landowners are underway in Mont-
gomery, Warren, and adjoining counties to initiate
flood control and other conservation measures in the
watersheds of the Cuivre and Loutre Rivers, through
the organization of watershed subdistricts.

Most bottom land in the Missouri River flood plain
is protected from flooding in greater or lesser degree
by levees. The fact that such protection can never be
complete was demonstrated in the great floods in 1951
and 1973 when even the highest levees were breached,
causing extensive damage to land and property.

Many good stands of high-yielding grass-legume
pastures have been established in the two counties and
more are needed.

The following combination of management practices
helps ensure the establishment and maintenance of
good pasture: (1) plow early in summer, (2) lime
and fertilize according to soil tests, (8) seed a mixture
of good, clean suited grasses and legumes, (4) control
weeds and brush, (5) topdress with fertilizer if needed
and economically practical, and (6) maintain stand
and high plant vigor by adjusting livestock numbers
according to forage available and by periodically ro-
tating pastures. It is often desirable to use pasture for
a short period of intensive grazing followed by a
longer period of rest.

Good pasture management can extend the grazing
season considerably, but supplemental hay -is needed
every year in Warren and Montgomery Counties. The
amount of hay needed varies depending on the type of
livestock enterprises, the forage species, the severity
of the winter, and the amount and duration of snow
cover.,

Capability Grouping

Some readers, particularly those who farm on a large -
scale, may find it practical to use and manage alike
some of the different kinds of soil on their farm. These
readers can make good use of the capability classifica-
tion system, a grouping that shows, in a general way,
the suitability of soils primarily for cultivated crop
production. " .

The grouping is based on permanent limitations of
soils when used for field crops, the risk of damage when
they are farmed, and the way the soils respond to treat-
ment. The grouping does not take into account major
and generally expensive landforming that would
change slope, depth, or other characteristics of the
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soils; does not take into consideration possible but un-

likely major reclamation projects; and does not apply

to rice, cranberries, horticultural crops, or other crops
that require special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not a
substitute for interpretations designed to show suit-
ability and limitations for range, for woodland, or for
engineering.

In the capability system, all kinds of soil are
grouped at three levels: the class, the subclass, and the
unit. The broadest grouping, the - capability class, is
designated by Roman numerals I to VIIIL In class I are
the soils that have the fewest limitations, the widest
range of use, and the least risk of damage when they
are tilled. The soils in the other classes have progres-
sively greater natural limitations. In class VIII are
soils and land forms so rough, shallow, or otherwise
limited that they do not produce worthwhile yields of
crops, forage, or wood products. The subclass indicates
major kinds of limitations within the classes. Within
most of the classes there can be as many as four sub-
classes. The subclasses are indicated by adding a small
letter, e, w, s, or ¢, to the class numeral, for example,
IIe. The letter “e” shows that the main limitation is
risk of erosion unless close-growing plant cover is
maintained; “w” means that water in or on the soil
interferes with plant growth or cultivation (in some
soils the wetness can be partly corrected by artificial
drainage) ; “s” shows that'the soil is limited mamly
because it is shallow, droughty, or stony; and “c” in-
dicates that the chlef limitation is climate that 1s too
cold, or too dry.

In class I there are no subclasses, because the soils
of this class have few or no limitations. Class V can
contain, at the most, only subclasses w, s, and ¢, be-
cause the soils are subject to little or no erosion but
have other limitations that confine their use largely to
pasture, range, or wildlife.

Subclasses are further divided into groups called ca-
pability units. These are groups of soils that are so
much alike that they are suited to the same crops and
pasture plants, they require about the same manage-
ment, and have generally similar productivity and
other response to management. Capability units are
generally identified by numbers assigned locally, for
example, IIw—2 or IIle-5.

The eight classes in the capability system and the
subclasses and units in Montgomery and Warren
Counties are described in the list that follows. The
uni'ct designation is given in the Guide to Mapping
Units.

Class I soils have few limitations that restrict their
use (no subclasses).

Unit I-1.—Deep, nearly level, well drained
and somewhat poorly drained soils. Perme-
ability is moderate or moderately slow, and

the available water capacity is high.

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

Subeclass Ile soils are subject to moderate erosion
unless protected.

Unit ITe-1.—Deep, gently sloping, moderately

well drained soils on terraces. Permeability
is moderate, and the available water capac-
ity is high.

Unit ITe-5.—Deep, gently sloping, moderately
well drained and somewhat poorly drained
soils on uplands. Permeability is slow or
very slow, and the available water capacity
is high or moderate.

Subclass ITw soils are moderately limited because
of excess water.

Unit ITw—1.—Deep, nearly level, moderately
well drained and somewhat poorly drained
soils on bottom land. Permeability is mod-
erate or moderately slow, and the available
water capacity is high or very high.

Unit ITw—2.—Deep, nearly level, poorly
drained and somewhat poorly drained soils
on bottom land, uplands, and terraces. Per-
meability is moderately slow to very slow,
and the available water capacity is moder-
ate or high. .

Subclass ITIs -soils are moderately limited because
of droughtiness.

Unit IIs—1.—Deep, nearly level, somewhat ex-
cessively drained soils on bottom land.
Permeability is moderately rapid, and the
available water capacity is moderate.

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

Subelass IITe soils are subject to severe erosion if
they are cultivated and not protected.

Unit IITe-1..—Deep, moderately sloping, well
drained and moderately well drained soils
on uplands. Permeability is moderate, and
the available water capacity is high.

Unit I11e-4.—Deep, moderately sloping, mod-
erately well drained soils on uplands. Per-
meability is slow, and the available water
capacity is moderate.

Unit IIle-5.—Deep, gently sloping and mod-
erately sloping, moderately well drained
and somewhat poorly drained soils on up-
lands and terraces. Permeability is moder-
ately slow or very slow, and the available
water capacity is moderate

Subclass IIIw soils are severely limited for culti-
vation by excess water. _

Unit IITw-2.—Deep, nearly level, poorly
drained soils on uplands and terraces Per-
meability is slow or very slow, and the
fa:va}lllable water capacity is moderate or

10

Unlt I1Tw-14.—Deep, nearly level or depres-
sional, very poorly drained soils on bottom
land. Permeablhty is very slow, and the
available water capacity is moderate.

Subclass IIIs soils are severely limited because of
droughtiness, a stony surface layer, or both.

Unit ITIs—1.—Deep, nearly level, somewhat ex-
cessively drained soils on bottom land. Per-
meability is moderately rapid or rapid,
and the available water capacity is moder-
ate or low.

Class 1V soils have very severe limitations that reduce



MONTGOMERY AND WARREN COUNTIES, MISSOURI 43

the choice of plants, require very careful manage-
ment, or both.
Subclass IVe soils are subject fo very severe
erosion if cultivated and not protected. ‘

Unit IVe-1.—Deep, moderately sloping or
strongly sloping, well drained and moder-
ately well drained soils on uplands. Perme-
ability is moderate, and the available water
capacity is high.

Unit IVe—4.—Deep, strongly sloping, moder-
ately well drained soils on uplands. Perme-
ability is slow, and the available water
capacity is moderate.

Unit IVe-8 —Deep, moderately sloping, mod-
erately well drained, severely eroded soils
on uplands. Permeability is slow or moder-
gtelly slow, and the available water capacity
is low.

Unit IVe-11.—Moderately deep, strongly
sloping, moderately well drained soils on
uplands. Permeability is slow, and the
available water capacity is moderate.

Class V soils are subject to little or no erosion but have
other limitations, impractical to remove, that limit
their use largely to pasture or range, woodland or
wildlife habitat. (None in survey area.)

Class VI soils have severe limitations that make them
generally unsuited to cultivation and limit their use
largely to pasture or range, woodland, or wildlife
habitat. ' o ,

Subclass VIe soils are severely limited, chiefly by
risk of erosion, unless protective cover is main-
tained.

Unit Vle-1.—Deep, steep, well drained and
moderately well drained soils on uplands.
Permeability is moderate, and the avail-
able water capacity is high.

Unit VIe-4.—Deep, moderately steep to steep,
well drained soils on uplands. Permeability
_is moderately slow, and the available water
capacity is high.

Subclass VIs soils are severely limited by drought-
iness, stoniness, or both.

Unit VIs-8 —Shallow, moderately sloping,
somewhat excessively drained soils on up-
lands. Permeability is moderately slow,
and the available water capacity is very
low.

Unit VIs-9.—Deep, strongly sloping, well
drained soils on uplands. Permeability is
moderate, and the available water capacity
is low.

Class VII soils have very severe limitations that make
them unsuited to cultivation and restrict their use
largely to range, woodland, or wildlife food and
cover.

Subclass VIIs soils are very severely limited by
droughtiness, steepness, and stoniness.

Unit VIIs-8.—Shallow and moderately deep,
steep and very steep, well drained and
somewhat excessively drained soils on up-
lands. Permeability is slow or moderately
slow, and the available water capacity is
low or very low.

Unit VIIs—-9.—Deep, steep and very steep, well

drained, stony soils on uplands. Perme-
ability is moderate, and the available wa-
: ~ ter capacity is low.

Class VIII soils and landforms have limitations that
preclude their use for commercial plant production
and restrict their use to recreation, wildlife, and
sources of sand and gravel.

Subeclass VIIIs soils are very severely limited by
droughtiness and gravel or sand content.

Unit VIIIs-1.—Deep, nearly level, excessively
drained soils in or adjacent to stream chan-
nels. Permeability is rapid, and the avail-
able water capacity is very low.

Predicted Yields

Table 2 lists for each soil in Montgomery and War-
ren Counties the predicted average yields per acre of
principal crops. All available sources of yield informa-
{ion were used to make these estimates. They are based
on the observations of the soil scientists that made the
survey along with information obtained from local
farmers, professional agronomists, public and private
agencies, demonstration plots, and research data.

Management practices, weather conditions, plant
diseases, and insect manifestations vary from year to
year and from place to place. Differences in any of these
factors, especially the droughts during the summer
months, cause great fluctuations in crop yields. Crop
damage can also be heavy locally as a result of wind,
hail, torrential downpours of rain, or flooding.

Data in table 2 are based on an improved combination
of management practices used by some of the farmers
in the county. A systematic cropping plan, consistent
with the capability of the soils, is followed. Sloping
areas on uplands are terraced, and most areas where
slopes are more than 2 percent are farmed on the con-
tour. Adequate drainage is installed as needed. Suited
high yielding varieties are planted. Lime and fertilizer
are regularly applied according to soil tests for maxi-
mum Yyields. Considerable attention is given to new
methods of weed control and crop residue management.
All farm operations are timely.

The yield predictions in table 2 are approximate
figures only and are intended to serve only as guides.
Many users consider the comparative yields between
soils to be of more value than the actual yields. These
relationships are likely to remain constant over a pe-
riod of years.

Woodland Managenient and Productivity *

In 1972 about 229,500 acres, or 37 percent of Mont-
gomery and Warren Counties (4), remained in wood-
land. The wooded tracts are mostly in relatively small
private holdings, Timber production, recreation, and
wildlife are the main uses.

The principal forest type is upland oak consisting
of white oak, black oak, northern red oak, post oak,
and hickory. This type occurs mainly in the Goss-
Gasconade-Chilhowie unit, the Keswick-Lindley unit,
and the Hatton-Keswick-Marion unit. (See General
Soil Map.) Bottom land hardwoods consisting of east-

* By GARY R. NORDSTROM, forester, Soil Conservation Service.
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TABLE 2.—Predicted average yields per acre of principal crops

[Absence of yield indicates that the crop is not ordinarily grown on the soil]

. . Grass- rass-
Soil Corn Soybeans ‘vaﬁfg So(i_;?:‘?m leﬁgirne }l)(e;:gslglrlr::‘i
Bu Bu Bu Bu Tons AUM?

Armster loam, 5 to 9 percent slopes, eroded 62 23 28 58 | 2.7 5.4
Armster clay loam, 5 to 9 percent slopes, severely eroded —____ 52 18 22 50 2.5 5.0
Auxvasse silt loam 70 25 28 63 3.2 6.4
Blake silty clay loam 105 40 45 90 5.0 |loe
Blake-Haynie-Waldron complex 95 35 40 83 4.8 |
Booker clay 55 25 28 60 25 |
Calwoods silt loam, 1 to 5 percent slopes 5 28 32 65 3.5 7.0
Calwoods silty clay loam, 1 to 5 percent slopes, eroded —_______ 60 20 25 52 3.0 6.0
Cedargap silt loam 75 28 35 65 3.3 6.6
Cedargap cherty silt loam 50 18 28 4 3.0 6.0
Cedargap clay loam, loamy variant 106 40 44 90 4.6 9.2
Chariton silt loam 76 28 30 65 3.2 6.4
Chilhowie, Gasconade, and Crider soils, 14 to 35 percent

slopes 4.2
Coland clay loam 110 42 40 90 4.4 7.6
Crider silt loam, 5 to 9 percent slopes 84 31 35 65 3.7 7.4
Crider silt loam, 9 to 14 percent slopes, eroded — - —————______ 4 28 32 60 3.4 6.8
Dockery silt loam 95 40 30 80 4.5 9.0
Gasconade stony silty clay loam, 6 to 9 percent slopes ———————_ , 3.0
Gasconade-Rock outcrop complex, 14 to 50 percent siopes _____ 2.0
Goss very cherty silt loam, 5 to 14 percent slopes —___________ 3.0
Goss soils, 14 to 45 percent slopes . 4.2
Hatton silt loam, 2 to 9 percent slopes 68 24 32 60 3.4 6.8
Haynie very fine sandy loam .._ 96 36 42 85 36 |
Hodge loamy fine sand 38 14 20 44 b O I
Holstein loam, 5 to 9 percent slopes, eroded .79 30 33 62 3.5 7.0
Holstein loam, 9 to 14 percent slopes, eroded - ____.___ 70 25 29 56 3.2 6.4
Holstein-Rock outcrop complex, 14 to 35 percent slopes —-____ 3.2
Keswick silt loam, 5 to 9 percent slopes, eroded ~—___________ 58 24 3Q 58 2.2 4.0
Keswick silt Ioam; 9 to 14 percent slopes 52 20 26 52 2.2 4.0
Keswick clay loam, 5 to 9 percent slopes, severely eroded ... 44 17 ’ 21 48 1.8 3.5
Lindley loam, 14 to 35 percent.slopes 2.0
Marion silt loam ' 60 24 25 55 3.0 6.0
Menfro silt loam, 5 to 9 percent slopes, eroded —————_________ 84 31 35 65 8.7 7.4
Menfro silt loam, 9 to 14 percent slopes, eroded - _________ 74 28 32 60 3.4 6.8
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TABLE 2.—Predicted average yields per acre of principal crops—Continued

. . rass- Grass-
Soil Corn Soybeans %i’gfg s o(l;,g?llélm l(ggz:zie ]l):g;grlrll‘z
Bu Bu Bu Bu Tons AUM?
Menfro silt loam, 14 to 20 percent slopes 63 | 28 52 3.0 6.0
Menfro silt loam, 20 to 35 percent slopes 54
Mexico silt loam, 1 to 5 percent slopes 80 30 33 67 35 7.0
Mexico silty clay loam, 1 to 5 percent slopes, eroded ———_______ 60 21 | 25 52 3.0 6.0
Modale silt loam 98 38 40 85 4.0 7.6
Moniteau silt loam 80 30 | 28 65 3.0 6.0
Nodaway silt loam 90 40 28 8 e 6.5
Putnam silt loam 75 28 30 65 3.2 6.4
Riverwash
Sampsel silty clajr loam, 5 to 9 percent slopes, eroded ________ 65 23 26 . 57 2.5 5.0
Sharon silt loam 84 32 25 75 3.5 7.0
Snead silty clay loam, 9 to 14 percent slopes . _________ 55 21 | . 25 50 2.7 5.1
Twomile silt loam 65 23 28 60 2.7 5.0
Waldron silty clay 92 35 38 80 8.8 [
Weller silt loam, 2 to 5 percent slopes 80 30 30 65- 3.5 6.7
Weller silt loam, 5 to 9 pefcent slopes, eroded - ___________ 70 24 28 62 3.0 5.6
Winfield silt loam, 2 to 5 percent slopes 95 36 40 85 4.4 8.8
Winfield silt loam, 5 to 9 percent slopes, eroded ~_._—________ 90 34 37 82 4.1 8.2
Winfield silt loam, 9 to 14 percent slopes, eroded —___________ 80 29 32 75 8.7 7.4
Winfield silt loam, 14 to 20 percent slopes T0 e 30 65 3.3 6.6
Winfield silt loam, 20 to 35 percent slopes 6.0

season.

ern cottonwood, American sycamore, and silver maple
occur in the Blake-Haynie-Booker unit.

The potential productivity of the soils for trees is
moderate to moderately high for the upland hardwoods
and high to very high for the bottom land species.

Table 3 is useful in planning use of soils for wood
crops. Those soils suitable for wood crops are listed
alphabetically by soil series and map symbol, and the
woodland group for -each soil is given. All soils in the
same woodland group require the same general kinds
of woodland management and have about the same
potential productivity.

The first part of the symbol, a number, indicates the
potential productivity of the soils for important trees.
The number 1 indicates very high productivity; 2,

high; 3, moderately high; 4, moderate; and 5, low.

The second part of the symbol, a letter, indicates the

major kind of soil limitation. The letter w indicates

* AUM is the number of anitﬁal units carried per acre multiplied by the number of months the pasture is grazed during a

excessive water in or on the soil; d, restricted root
depth; ¢, clay in the upper part of the soil; s, sandy
texture; f, high content of coarse fragments in the soil
profile; r, steep slopes. The letter o indicates no
significant limitations or restrictions. If a soil has
more than one limitation, priority in placing’ the soil
into a limitation class is in the order in which the
letters are listed above.

The third part of the symbol, a number, indicates
the degree of hazard or limitation and general suit-
ability. of the soils for certain kinds of trees.

The numeral 1 indicates soils that have no or only
slight limitations and are best suited ‘to conifer species.

The numeral 2 indicates soils that have one or more
moderate limitations and are best suited to conifer
species. . ,

The numeral 8 indicates soils that have one or more
severe limitations and are best suited to conifer species.



TABLE 3.—Woodland management and productivity

Management concerns

Potential productivity

. Wood-
Sg;;zg‘;&ﬁd land Seedl q Plant Sit Trees to plant
group Erosion Equipment eedling Windthrow ite
hazard limitations mortality hazard c&rgilgs- Important trees index
Blake: Bk - _______ 205 Siight ———_| Slight ____| Slight ____| Slight ____| Slight. Eastern cottonwood __ 100 | Eastern cottonwood,
green ash, pin oak.
Booker: Bo __________ 4wb6 Slight ____{ Severe ____| Severe __.__| Severe ____| Severe. Eastern cottonwood __ 85 | Eastern cottonwood,
pin oak, green ash,
sweetgum, silver
maple.
Calwoods: CaB, CbB2 __| 4c5 Slight ___.| Slight ____} Moderate __| Slight ____[ Slight. White oak __—________ 55 | Pin oak, green ash,
Black oak sweetgum.
Cedargap: Cd, Ce ——__| 3f6 Slight _.__| Slight ____| Moderate __| Slight ____| Slight. Blackoak _ . _________ 66 | Green ash, American
: Black walnut sycamore, black
American sycamore ___|_ walnut, pin oak.
Chilhowie: CnF _______ 4c9 Moderate __| Severe ____| Moderate __| Moderate .._| Slight. White oak —__________ 53 | Pin oak, green ash,
Northern red oak _____ 55 shortleaf pine.
Green ash
) Black gum
Crider: CrC, CrD2 —.__| 304 Slight _.__| Slight ____j Slight ____| Slight ____| Slight. White oak —______.___ 64 | Green ash, black
Black oak ____________ 66 walnut.
Northern red oak _____| _______
Dockery: Do _——______ 304 Slight ____| Slight ____| Slight .___| Slight ____| Slight. Pinoak - ___________ 76 | Pin oak, pecan,
) eastern cotton-
wood.
Gasconade: .
GaC - 5d8 Slight ____| Moderate __| Moderate —_| Moderate | Slight. Blackoak . ___________ 47 | Shortleaf pine,
Northern red oak _____ 48 eastern redcedar.
GdF 5d9 Moderate __| Severe ____| Severe ____| Moderate __| Slight. Blackoak ____________ 47 | Shortleaf pine,
: Northern red oak _____ 48 eastern redcedar.
Goss: : . . .
GoD . 5£8 Slight --__| Moderate __| Slight ____| Slight ____| Slight. White oak . _______ 45 | Green ash, shortleaf
Blackoak ____________ 49 pine.
Northern red oak _____ 52
Black walnut
GoF . __ 5£9 Slight ____| Severe ____| Moderate __| Slight ____| Slight. White oak ____._______ .45 | Green ash, shortleaf
- : Blackoak ____________ 49 pine.
Northern red oak ..___. 52
Black walnut
Hatton: HeB ________ 4c5 Slight ._-_| Slight ____| Moderate __| Slight ____| Slight. White oak —__________ 54 | Green ash.
Blackoak ____________ 59
Green ash
Haynie: He —________ 105 Slight ____| Slight ____| Slight ____| Slight ____| Moderate. | Eastern cottonwood ___ 115 | Eastern cottonwood,

American sycamore ___
Black walnut

Green ash

black walnut,
American syca-
more.

97
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Hodge:

Holstein:

HoC2, HoDZ'_/_

Holstein-Rock outcrop

complex:

Keswick:
KsC3.

Lindley:

Marion:

Menfro:
MeC2,

Sharon: Sh

Snead:

Twomile:

Waldron:

LnE

nD

HrE.

KeC2, KeD,

Ma e

MeD2

Tm

Wa

3sb

407

4r8

4ch

4rb

5w6

1lo7

1r8 -

207

204

4c5

3w6

1c6

Slight -~

Slight __.-

Moderate __

Slight -

Moderate _-

Slight -

Slight —___

Moderate __

Slight

Slight

Slight

Slight

Slight

Slight ____

Slight ____

Moderate __

Slight -

Moderate __

Severe ____

Slight -

Moderate __

Slight —-__

Slight —___

Moderate _—

Severe ____

Moderate _—

Moderate ——

Slight __.__

Moderate __

Moderate __

Moderate

Moderate __

Slight -

Moderate —_

Slight ____

Slight —___

Moderate —_

Moderate —_

Severe _.__

Slight ____

Slight ___.

Slight __._

Moderate ——

Slight ———_

Moderate __

Slight

Slight

Slight

Slight

Slight

Moderate —-

Slight - .

Slight.

Slight.
Slight.
Slight.
Slight. |

Severe.

Slight.
Slight.

Slight.

Moderate.

Slight.

Severe.

Slight.

Eastern cottonwood ___
American sycamore ___

White oak

___________ 58
Blackoak . ______ 63
Green ash
Black cherry
White oak ___________ 58
Black oak - . .____ 63
Green ash -
Black cherry
White oak —________ 58
Northern red oak - |———————
Pin oak .
Black oak -
White oak ___________ 60
Black oak o ____ 63

Northern red oak —___
Black walnut

Pin oak
White oak
Black oak ———_______
Northern red oak ___—_

White oak —__________

Northern red oak —___| 8y
Black oak ______—____ 81
Black cherry ———__|eemm———e
White o0ak —— o |eememem
Red oak o __ 89
Black oak o __ 87
Black cherry -
White oak . ____..__ .80
Black walnut _________

Eastern cottonwood ——_|-e—————
White oak o _______ 80
Black walnut

White oak ———_______ 55
Pinoak oo l_____ 76
Eastern cottonwood __— 113

Pin oak

American sycamore ___

Eastern cottonwood,
American syca-
more.

Shortleaf pine, green
ash, black walnut.

Shortleaf pine, green
ash, black walnut.

Green ash, pin oak,
sweetgum, black
walnut.

Green ash, sweet-
gum, black
walnut.*

Green ash, sweet-
gum, silver maple.

Shortleaf pine, green
ash, black walnut,
sweetgum, silver
maple.

Shortleaf pine, green
ash, sweetgum,
black walnut,
silver maple.

Eastern cottonwood,
pin oak, black
walnut, pecan,
silver maple,
eastern white
pine.

Black walnut, pin
oak, pecan, east-
ern cottonwood, |
silver maple.

Green ash, black
walnut, pin oak.

Green ash, American
sycamore, silver
maple, pin oak.

Eastern cottonwood,
pin oak, American
sycamore, pecan,
silver maple.
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TABLE 3.—Woodland management and productivity—Continued

Management concerns Potential productivity
. Wood-
Sg;;z;g&;id land . . Plant g Trees to plant
group rosion quipment Seedling Windthrow . ite
hazard limitations | mortality hazard c&’é‘gﬁ- Important trees index
Winfield: - L
WnB, WnC2, WnD2 __{ 307 Slight -___| Slight ____| Slight ____{ Slight ____.| Slight. White oak ___________ 65 | Shortleaf pine, green
: ash, black walnut,
sweetgum.
WhnE, WnF _________ 3r8 Moderate __| Moderate __| Moderate —_| Slight _._._| Moderate. | White oak e 65 | Shortleaf pine, green
. : ) ash, black walnut.

* Confine to cool slopes, coves, benches, and slope bases.

8V
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MONTGOMERY AND WARREN COUNTIES, MISSOURI 49

The numeral 4 indicates soils that have no or only
slight limitations and are best suited to deciduous
species.

The numeral 5 indicates soils that have one or more
moderate limitations and are best suited to deciduous
species.

The numeral 6 indicates soils that have one or more
severe limitations and are best suited to deciduous
species. ,

The numeral -7 indicates soils that have no or only
slight limitations and are best suited to either conifer
or deciduous species. : ‘

The numeral 8 indicates soils that have one or more
moderate limitations and are best suited to either
conifer or deciduous species.

The numeral 9 indicates soils that have one or more
severe limitations and are best suited to either conifer
or deciduous species.

_In table 3 the soils are also rated for a number of
factors to be considered in management. The ratings
of slight, moderate, and severe are used to indicate the
degree of major soil limitations.

Ratings of the erosion hazard indicate the risk of
loss of soil in well managed woodland. The risk is
slight if the expected soil loss is small; moderate if
some measures are needed to control erosion during
logging and road construction; and severe if intensive
management or special equipment and methods are
needed to prevent excessive loss of soil.

Ratings of equipment limitation reflect the charac-
teristics and conditions of the soil that restrict use of
the equipment generally needed in woodland manage-
ment or harvesting. A rating of slight indicates that
use of equipment is not limited to a particular kind of
equipment or time of year; moderate indicates a short
seasonal limitation or a need for some modification in
management or equipment; severe indicates a seasonal
limitation, a need for special equipment or manage-
ment, or a hazard in the use of equipment.

Seedling mortality ratings indicate the degree that
the soil affects expected mortality of planted tree seed-
lings when plant competition is not a limiting factor.
The ratings are for seedlings from good planting stock

that are properly planted during a period of sufficient.

rainfall. A rating of slight indicates that the expected
- mortality of the planted seedlings is less than 25 per-
cent; moderate, 25 to 50 percent; and severe, more
than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development
of tree roots and the ability of soil to hold trees firmly.
A rating of slight indicates that trees in wooded areas
are not expected to be blown down by commonly occur-
ring winds ; moderate, that some trees are blown down
during periods of excessive soil wetness and strong
winds; and severe, that many trees are blown down
during periods of excessive soil wetness and moderate
or strong winds.

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade or
grow if openings are made in the tree canopy. The
invading plants compete with native plants or planted
seedlings by impeding or preventing their growth. A
rating of slight indicates little or no competition from
other plants; moderate indicates that plant competi-

tion is expected to hinder the development of a fully
stocked stand of desirable trees; severe means that
plant competition is expected to prevent the establish-
ment of a desirable stand unless the site is intensively
prepared, weeded, or otherwise managed for the con-
trol of undesirable plants.

The potential productivity of merchantable trees on
a soil is expressed as a site index. This index is the
average height, in feet, that dominant and codominant
trees of a given species attain in a specified number of
yvears. The site index applies to fully stocked, even
aged, unmanaged stands. The site index for upland
oak (7) species is the height reached in 50 years. The
site index for eastern cottonwood (8) is the height
reached in 30 years.

Use of Soils for Trees and Shrubs for
Environmental Improvement *

This section gives information about some of the
trees, shrubs, and other vegetative cover used in land-
scaping sites for homes, schools, industry, and recre-
ational areas. In planning, consideration should be
given to wind protection, cover for critical areas,
screening of unsightly areas, wildlife food and.cover,
and the general beauty of neighborhoods.

Trees and shrubs of different species vary widely in
suitability to different soils and to site conditions. The
soils in the county are placed in seven tree and shrub
groups mainly on the basis of the amount of wetness
from a seasonal high water table and from the avail-
able moisture capacity.

Each group of soils in a specific group has similar
suitability for tree and shrub plantings. The soils in a
tree and shrub suitability group can be identified by
referring to the “Guide to Mapping Units” at the back
of this survey.

Table 4 lists uses for specific plants on soils in the
seven tree and shrub groupings. This listing is a good
basis for planning the use of trees and shrubs for en-
vironmental improvement. In this table a listing is also
made of some trees that grow naturally on each of the
seven soil groups that may be retained when develop-
ing an area for more intensive use for people. The
plants in table 4 are only a partial listing of those
suited to soils in the survey area. Many plants serve a
dual purpose of landscaping and of providing food and
cover for wildlife. If more detail is needed and perti-
nent landscaping plans are desired, landowners and
others should contact local landscape specialists.

No ratings were made for Blake-Haynie-Waldron
comglex, Holstein-Rock outcrop complex, and River-
wash.

Critical areas are those where the soils are highly
erodible or severely eroded and thus are sediment
producing—areas, for example, where there are dams,
dikes, levees, cuts, fills, and denuded or gullied soils.
In these areas it is difficult to establish vegetation
using the usual seeding or planting methods.

Use of the Soils for Wildlife °

The survey area consists of flat and rolling prairie

¢ GARY R. NORDSTROM, forester, Soil Conservation Service,
helped prepare this section.

®*EDWARD A. GASKINS, biologist, Soil Conservation Service,
helped prepare this section.
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TABLE 4.—Suitability of the soil for trees and

Tree and shrub group

Trees to retain
at home and park sites

Plantings for beauty and shade

Group 1: Deep, somewhat excessively
drained to moderately well drained,
nearly level to very steep soils;
low to moderate available water
capacity.

AmC2, ArC3, Cd, Ce, GoD, GoF,
HeB, Hg, KeC2, KeD, KsC3, WeB,
WeC2.

Group 2: Moderately deep, well
drained and moderately well drained,
strongly sloping to steep soils; low
to moderate available water capacity.

CnF SnD.

Group 3: Very shallow and shallow,
somewhat excessively drained,
moderately sloping to very steep
soils; very low available water
capacity; limestone bedrock within
20 inches of the surface.

GaC, GdF.

Group 4: Deep, well drained and
moderately well drained, moderately
sloping to steep soils, high
available water capacity.

CrC, CrD2, HoC2, HoD2, LnE, MeC2,
MeD2, MeE, MeF, WnC2, WnD2, WnE,
WhnF.

White oak, northern red oak, black
oak, black walnut, pin oak.

White oak, northern red oak, green
ash.

Black oak, northern red oak, eastern
redcedar. *

White oak, northern red oak, black
oak, black cherry, black walnut.

Alternate-leaf dogwood, American hornbeam,

Amur honeysuckle, Amur maple, Amur privet,
“Arnot” bristly locust, autumn-olive, black
oak, bur oak, Carolina laurelcherry, coral-
berry, crabapple, cutleaf staghorn sumaec,
eastern hophornbeam, eastern redbud,
English yew, fragrant sumac, hackberry,
hawthorn, Japanese yew, mallow ninebark,
Nanking cherry, Norway maple, oriental
arborvitae, pawpaw, persimmon, red pine,
scarlet oak, shadblow serviceberry, Siberian
elm, silky dogwood, spreading cotoneaster,
sugar maple, Tartarian honeysuckle, white
ash, white oak, winged euonymous, yellow-
poplar.

American cranberry bush, American hornbeam,

American sycamore, Amur honeysuckle, Amur
maple, “Arnot” bristly locust, autumn-olive,
black oak, bur oak, Carolina laurelcherry,
coralberry, cornelian cherry dogwood, crab-
apple, eastern hophornbeam, eastern redbud,
English yew, flowering dogwood, fragrant
sumac, hackberry, hawthorn, Japanese yew,
lilac, mallow ninebark, mockorange, Nanking
cherry, Norway maple, oriental arborvitae,
pawpaw, pecan, persimmon, red pine, rose-of-
sharon, scarlet oak, shadblow serviceberry,
Siberian elm, silky dogwood, spreading coton-
easter, sugar maple, Tartarian honeysuckle,
white ash, white oak, winged euonymous,
yellow-poplar.

American hornbeam, Amur honeysuckle, Amur

maple, Amur privet, “Arnot” bristly locust,
autumn-olive, bur oak, coralberry, crabapple,
eastern hophornbeam, hawthorn, lilac, mallow
ninebark, mockorange, oriental arborvitae,
shadblow serviceberry, Siberian elm, silky
dogwood, Tartarian honeysuckle, winged
euonymous.

Alternate-leaf dogwood, American hornbeam,

American sycamore, Amur honeysuckle, Amur
maple, Amur privet, “Arnot” bristly locust,
autumn-olive, black cherry, black locust, black
oak, black walnut, bur oak, Chinese elm, coral-
berry, Cornelian cherry dogwood, crabapple,
eastern cottonwood, eastern hophornbeam,
eastern redbud, eastern white pine, English
yew, flowering dogwood, fragrant sumac,
green ash, hackberry, hawthorn, Japanese
yew, lilac, Lombardy poplar, mallow ninebark,
mockorange, Nanking cherry, Norway maple,
Ohio buckeye, oriental arborvitae, pawpaw,
pecan, persimmon, pin oak, pussy willow, red-
osier dogwood, red pine, rose-of-sharon, sassa-
fras, scarlet oak, shadblow serviceberry,
Siberian elm, silky dogwood, silver buffalo-
berry, silver maple, spreading cotoneaster,
sugar maple, white ash, white oak, winged
euonymous, yellow-poplar,
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Plantings to attract
songbirds and wildlife

Plantings for critical areas

Plantings for windbreaks, screens, and
. sound barriers

Alternate-leaf dogwood, American hazel,
American plum, Amur honeysuckle,
Amur privet, “Arnot” bristly locust,
autumn-olive, boxelder, bur oak, Caro-
lina laurelcherry, coralberry, crab-
apple, eastern hophornbeam, eastern
redcedar, English yew, fragrant sumac,
Japanese yew, multiflora rose, Nanking
cherry, oriental arborvitae, pawpaw,
persimmon, red pine, shadblow service-
berry, shrub lespedeza, silky dogwood,
spreading cotoneaster, Tartarian honey-
suckle, winged euonymous.

American cranberry bush, American
hazel, American plum, Amur honey-
suckle, “Arnot” bristly locust, autumn-
olive, boxelder, bur oak, Carolina
laurelberry, coralberry, cornelian
cherry dogwood, crabapple, eastern
hophornbeam, eastern redcedar,
English yew, flowering dogwood, frag-
rant sumac, Japanese yew, multiflora
rose, Nanking cherry, oriental arbor-
vitae, pawpaw, pecan, persimmon, red
pine, shadblow serviceberry, shrub
lespedeza, silky dogwood, spreading
cotoneaster, Tartarian honeysuckle,
winged eunonymous.

American plum, Amur honeysuckle, Amur
privet, “Arnot” bristly locust, autumn-
olive, bur oak, coralberry, crabapple,
eastern hophornbeam, eastern red-
cedar, multiflora rose, oriental arbor-
vitae, silky dogwood, Tartarian honey-
suckle, winged euonymous.

0

Alternate-leaf dogwood, American hazel,
American plum, Amur honeysuckle,
Amur privet, “Arnot” bristly locust,
autumn-olive, black cherry, black
walnut, bur oak, Chinese elm, coral-
berry, cornelian cherry dogwood, crab-
apple, eastern hophornbeam, eastern
redcedar, eastern white pine, English
yew, flowering dogwood, fragrant
sumac, Japanese yew, multiflora rose,
Nanking cherry, oriental arborvitae,
pawpaw, pecan, persimmon, pin oak,
pussy willow, red-osier dogwood, red
pine, sassafras, shadblow serviceberry,
shrub lespedeza, silky dogwood, silver
buffaloberry, spreading cotoneaster,
Tartarian honeysuckle, winged
euonymous.

American hazel, Amur honeysuckle,
“Arnot” bristly locust, autumn-olive,
coralberry, cutleaf staghorn sumac,
eastern redcedar, English yew, fragrant
sumac, Japanese yew, mallow ninebark,
multiflora rose, shrub lespedeza, Tar-
tarian honeysuckle.

American hazel, Amur honeysuckle,
“Arnot” bristly locust, autumn-olive,
coralberry, eastern redcedar, English
yew, fragrant sumac, Japanese yew,
mallow ninebark, multiflora rose,
rose, shrub lespedeza, Tartarian
honeysuckle. .

Amur honeysuckle, “Arnot” bristly locust,
autumn-olive, coralberry, eastern red-
cedar, mallow ninebark, multiflora rose,
shrub lespedeza, Tartarian honeysuckle.

American hazel, Amur honeysuckle,
“Arnot” bristly locust, autumn-olive,
black locust, coralberry, eastern red-
cedar, English yew, European alder,
fragrant sumac, Japanese yew, multi-
flora rose, pussy willow, red-osier dog-
wood, shrub lespedeza, silver buffalo-
berry, Tartarian honeysuckle.

American plum, Amur honeysuckle, Amur
maple, Amur privet, autumn-olive, box-
elder, crabapple, eastern redcedar, hack-
berry, hawthorn, lilac, mallow ninebark,
multiflora rose, Nanking cherry, oriental
arborvitae, osage-orange, red pine,
Siberian elm, Tartarian honeysuckle,
winged euonymous.

American plum, Amur honeysuckle, Amur
maple, autumn-olive, boxelder, crab-
apple, eastern redcedar, hackberry,
hawthorn, lilac, mallow ninebark,
mockorange, multiflora rose, Nanking
cherry, oriental arborvitae, osage- :
orange, red pine, rose-of-sharon, Siber-
ian elm, Tartarian honeysuckle, winged
euonymous.

American plum, Amur honeysuckle, Amur
privet, autumn-olive, boxelder, crab-
apple, eastern redcedar, hawthorn, lilac,
mallow ninebark, mockorange, multi-
flora rose, oriental arborvitae, Tartarian

" honeysuckle, winged euonymous.

American plum, Amur honeysuckle, Amur
maple, Amur privet, autumn-olive, black
willow, Chinese elm, crabapple, eastern
cottonwood, eastern redcedar, eastern
white pine, green ash, hackberry, haw-
thorn, lilac, Lombardy poplar, mallow
ninebark, medium purple willow, mock-
orange, multiflora rose, Nanking cherry,
oriental arborvitae, osage-orange, pin
oak, red-osier dogwood, red pine, rose-
of-sharon, Siberian elm, silver buffalo-
berry, Tartarian honeysuckle, winged
euonymous.
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TABLE 4.—Suitability of the soil for trees and shrubs

Tree and shrub group

Trees to retain
at home and park sites

Plantings for beauty and shade

Group 5: Deep, well drained and
moderately well drained, nearly level
to gently sloping soils; high to very
high available water capacity; water
table below a depth of 4 feet most
of the year.

Cf, He, Nd, Sh, WnB.

oak, black cherry.

Group 6: Deep, somewhat poorly
drained, nearly level to moderately
sloping soils; moderate to high
available water capacity; seasonal
high water table.

Bk, CaB, CbB2, Do, MoB, MpB2, Ms,
SaC2, Wa.

Group 7: Deep, poorly drained and
very poorly drained, nearly level
soils; moderate to high available
water capacity; seasonal high water
table. )

Au, Bo, Ch, Co, Ma, Mu, Pt, Tm.

northern red oak.

White oak, black walnut, northern red

White oak, black oak, pin oak.

Pin oak, white oak, black oak,

Alternate-leaf dogwood, American sycamore,
Amur honeysuckle, Amur privet, “Arnot”
bristly locust, black oak, bur oak, Chinese elm,
coralberry, cornelian cherry dogwood, crab-
apple, eastern cottonwood, eastern hophorn-
beam, eastern redbud, eastern white pine,
English yew, flowering dogwood, fragrant
sumac, green ash, hackberry, hawthorn,
Japanese yew, lilac, Lombardy poplar, mallow
ninebark, Nanking cherry, Norway maple,
Ohio buckeye, oriental arborvitae, pawpaw,
pecan, persimmon, pin oak, pussy willow,
red-osier dogwood, red pine, rose-of-sharon,
sassafras, scarlet oak, shadblow serviceberry,
Siberian elm, silky dogwood, silver buffalo-
berry, silver maple, spreading cotoneaster,
sugar maple, Tartarian honeysuckle, white
ash, white oak, winged euonymous, yellow-
poplar. :

Alternate-leaf dogwood, American cranberry
bush, Amur honeysuckle, Amur privet,
“Arnot” bristly locust, black oak, bur oak,
Chinese elm, coralberry, eastern hophorn-
beam, green ash, mallow ninebark, northern
catalpa, Ohio buckeye, oriental arborvitae,
becan, persimmon, pin oak, pussy willow,
red-osier dogwood, red pine, Russian-olive,

* silky dogwood, silver maple, sweetgum, Tar-
tarian honeysuckle, white oak, willow oak.

Alternate-leaf dogwood, American cranberry
bush, Amur honeysuckle, Amur privet,
“Arnot” bristly locust, black oak, bur oak,
Chinese elm, coralberry, eastern hophorn-
beam, green ash, mallow ninebark, northern
catalpa, Ohio buckeye, oriental arborvitae,
pin oak, pussy willow, red-osier dogwood, red
pine, Russian-olive, silky dogwood, sweetgum,
Tartarian honeysuckle, white oak, willow oak.

intersected by the breaks of the Missouri River tribu-
taries. The northern glaciated plateau breaks away on
the south into the Missouri River bottoms. The
counties are a part of the transition zone between the
prairie and the Ozarks border. This region, with its
fairly rich and varied land types, provides a variety
and profusion of edge growth that makes excellent
game cover (6).

The Mexico-Armster-Putnam unit (See General
Soil Map) is the main area of habitat for open land
wildlife in the survey area. This soil unit supports me-
dium populations of rabbits, quail, and deer and a high
population of doves. Squirrel populations fluctuate be-
tween low and medium levels, depending on the amount
and type of woodland habitat. Turkey numbers are
low. ,

The Goss-Gasconade-Chilhowie unit, the Keswick-
Lindley unit, and the Hatton-Keswick-Marion unit
provide the vast majority of habitat for woodland
wildlife. These wooded areas contain low populations
of rabbits, quail, and doves; high deer and squirrel pop-
ulations; and a medium turkey population. A success-

ful stocking of ruffed grouse has been established and
while populations are low at present, they are expected
to increase during the coming years. The wild turkey,
long extinct in the survey area, has been restored by a
live trapping and release program conducted by the
Missouri Department of Conservation.

The Winfield-Menfro unit, known as the “River
Hills area,” supports both open land and woodland
wildlife. The area supports low to medium populations
of all the species listed above with the exception of
ruffed grouse.

The limited wetland wildlife areas occur along the
Missouri River in the Blake-Haynie-Booker and
Nodaway-Moniteau-Dockery units. Waterfowl popula-
tions are low in Montgomery and Warren Counties,
and those waterfowl that are present use the river and
its tributary systems. : :

The fishery resource is limited to certain areas
within the two counties. Major streams include the
West Fork of the Cuivre River and the Loutre in
Montgomery County and the lower reaches of Lost
Creek, Massas Creek, and Carrette Creek in southern
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Plantings to attract
songbirds and wildlife

Plantings for critical areas

Plantings for windbreaks, screens, and
sound barriers

American hazel, Amur honeysuckle, Amur
privet, “Arnot” bristly locust, bur oak,
Chinese elm, coralberry, cornelian
cherry dogwood, crabapple, eastern
hophornbeam, eastern redcedar, eastern
white pine, English yew, flowering dog-
wood, fragrant sumac, Japanese yew,
multiflora rose, Nanking cherry, ori-
ental arborvitae, pawpaw, pecan, per-
simmon, pin oak, pussy willow, red-osier
dogwood, red pine, sassafras, shadblow
serviceberry, shrub lespedeza, silky
dogwood, silver buffaloberry, spreading
cotoneaster, Tartarian honeysuckle,
winged euonymous.

American cranberry bush, Amur honey-
suckle, Amur privet, “Arnot” bristly
locust, bur oak, Chinese elm, coralberry,
eastern hophornbeam, eastern red-
cedar, gray dogwood, mallow ninebark,
multiflora rose, oriental arborvitae,
pecan, persimmon, pin oak, pussy
willow, red-osier dogwood, red pine,
Russian-olive, shrub lespedeza, silky
dogwood, Tartarian honeysuckle, willow
oak.

American cranberry bush, Amur honey-
suckle, Amur privet, “Arnot” bristly
locust, bur oak, Chinese elm, coral-
berry, eastern hophornbeam, eastern
redcedar, gray dogwood, multifiora rose,
oriental arborvitae, pussy willow, red
pine, Russian-olive, shrub lespedeza,

Alternate-leaf dogwood, American hazel,
Amur honeysuckle, Amur privet,
“Arnot” bristly locust, coralberry,
eastern redcedar, English yew, Euro-
pean alder, fragrant sumac, Japanese
yew, mallow ninebark, multiflora rose,
pussy willow, red-osier dogwood, silver
buffaloberry, Tartarian honeysuckle.

Alternate-leaf dogwood, Amur honey-
suckle, “Arnot” bristly locust, coral-
berry, eastern redcedar, European
alter, gray dogwood, mallow ninebark,
multiflora rose, pussy willow, red-osier
dogwood, shrub lespedeza, Tartarian
honeysuckle.

Alternate-leaf dogwood, Amur honey-
suckle, “Arnot” bristly locust, coral-
berry, eastern redcedar, European
alder, gray dogwood, mallow ninebark,
multiflora rose, pussy willow, red-osier
dogwood, shrub lespedeza, Tartarian
honeysuckle.

Amur honeysuckle, Amur privet, black
willow, Chinese elm, crabapple, eastern
cottonwood, eastern redcedar, eastern
white pine, green ash, hackberry, haw-
thorn, lilac, Lombardy poplar, mallow
ninebark, medium purple willow, multi-
flora rose, Nanking cherry, oriental
arborvitae, osage-orange, pin oak, red-
osier dogwood, red pine, rose-of-sharon,
Siberian elm, silver buffaloberry,
Tartarian honeysuckle, winged
euonymous.

Amur honeysuckle, Amur privet, black

willow, Chinese elm, eastern redcedar,
gray dogwood, green ash, mallow nine-
bark, medium purple willow, multiflora
rose, northern catalpa, oriental arbor-
vitae, pin oak, red pine, Russian-olive,
Tartarian honeysuckle.

Amur honeysuckle, Amur privet, black
willow, Chinese elm, eastern redcedar,
gray dogwood, green ash, mallow nine-
bark, medium purple willow, multiflora
rose, northern catalpa, oriental arbor-
vitae, pin oak, red pine, Russian-olive,
Tartarian honeysuckle.

silky dogwood, Tartarian honeysuckle,
willow oak.

Warren County. The Missouri River provides fishing
opportunities along the southern border of both
counties. Wellsville Lake and the Marshall Diggs Wild-
life Area in Montgomery County offer the only public
lake fishing. Major stream fishes include catfish, carp,
bass, buffalo, and crappie. Ponds and lakes are gen-
erally stocked with largemouth bass, channel catfish,
and bluegill.

Soils directly affect the kind and amount of vegeta-
tion that is available to wildlife as food and cover, and
they affect the development of water impoundments.
The kind and abundance of wildlife that populate an
area depends largely on the amount and distribution
of food, cover, and water. If any one of these elements
is missing, inadequate, or inaccessible, wildlife either
is scarce or does not inhabit the area.

If the soils have the potential, wildlife habitat can
be created or improved by planting appropriate vege-
tation, by properly managing the existing plant cover,
a{ld lgsy fostering the natural establishment of desirable
plants.

In table 5 the soils in the survey area are rated

according to their potential to support the main kinds
of wildlife habitat. This information can be used to
plan the use of parks, wildlife refuges, nature study
areas, and other developments for wildlife; select soils
that are suitable for creating, improving, or maintain-
ing specific elements of wildlife habitat; determine the
intensity of management needed for each element of
the habitat; and determine areas that are suitable for
acquisition to manage for wildlife.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected
if the soil is used for the designated purpose. A rating
of fair means that the element of wildlife habitat or
kind of habitat can be created, improved, or main-
tained in most places. Moderate intensity of manage-
ment and fairly frequent attention are required for
satisfactory results. A rating of poor means that the
limitations are severe for the designated element or
kind of wildlife habitat. Habitat can be created, im-



TABLE 5.—Suitability of the soils for elements of wildlife habitat and for kinds of wildlife

Wild

Wetland

Shallow

Open

. : o Grasses Hardwood |Coniferous Woodland | Wetland
Soil series and Grain and _and herbacequs woody | “woody | Shrubs fordond | quater | land . | wildife | wildlife
egumes plants plants plants plants ments habitat habitat habitat
Armster: AmC2, ArC3 _____ Fair _____ Good ~—_{ Good ____|Good ____|Good —___}Good —___| Very Very Good -___|Good ____| Very poor.
poor. poor.
Auxvasse: Au Fair Fair Fair Fair ___.__ Fair Fair Good _—___|Fair _____ Fair _____ Fair _____ Fair.
Blake: Bk Bm _____________ Good —.._|Good —.__{Good _.__|Good —___|Good ____{Good —_._|Good —___|Fair ____ Good -___| Good ____| Fair.
For Haynie and
Waldron parts of
Bm, see their -
respective series.
Booker: Bo Poor Poor ____|Fair _____ Poor ____|Poor ____jPoor ____[Poor .___|Good —.___|Poor ____|Poor ____|Fair.
Calwoods: CaB, CbB2 Fair Good —_—_} Good ~___|Good —___|Good __>_. Good —___| Poor .___| Very Good ____|Good ____| Very poor.
poor.
Cedargap: .
Cd, Ce Fair Fair Fair Fair Fair Fair Very Very Fair _____ Fair .____ Very poor.
poor. poor.
Cf Good -__.|Good —___|Good _.__|Good _.__]Good —___{Good ____{Poor ____|Very Good _-__{Good ____{ Very poor.
poor.
Chariton: "Ch Fair Fair ____._ Fair Fair Fair _Fair Good Fair _- Fair Fair Fair.
Chilhowie: CnF ____-_______ Very Fair _____ Fair _____ Poor ____|Poor ____|Poor ____| Very Very Poor -—__|Poor ____| Very poor.
.For Gasconade and poor. ) poor. poor.
Crider parts, see
their respective
series.
Coland: Co o _.______. Good —___{ Good -___| Good ____[Fair Fair Fair Good ———_| Good ____[Good -___|Fair ____{ Good.
Crider:
CrC Fair Good ——__|Good ____{Good ____{Good —.__|{Good .___|Poor ____| Very Good —_-_) Good ____| Very poor.
' ' poor.
CrD2 Fair Good ____] Good ____.|Good ___-.|Good ____{Good __._| Very Very Good ———_| Good ____| Very poor.
poor. poor.
Dockery: Do o _________ Good _--_[Good _.___|Good __._| Good —__._iGood —___jGood ____{Fair _____ Fair ___._ Good __.-_| Good ___| Fair.
Gasconade: GaC, GdF _____ Very Poor .___|Poor ____{Poor ____|Very Poor ____| Very Very Poor ____{ Poor ____| Very poor.
Rock outerop part of poor. poor. poor. poor
GdF is 400 variable
to be rated.
Goss: . . .
GoD Poor Fair Fair Fair ____ Fair —.___ Fair —____ Very Very Fair _____ Fair _____| Very poor.
poor. poor.
GoF Very Poor ____|Fair ___.__ Fair —____ Fair —.__. Fair _____ Very Very Poor —.._|Fair _____ Very poor.
poor. poor. poor.
Hatton: HcB Fair Good  ____{Good ____|Good ____|Good __._| Good _-__|Poor _.__| Very Good -___| Good _.__| Very poor.

poor.
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Holstein: HoC2, HoD2,
HrE.
Rock outcrop part
of HrE is too
variable to be

rated.

Keswick: KeC2, KeD,

KsC3.
Lindley: LnE e __
Marion: Ma - __
Menfro:

MeC2,-MeD2 . ___

MeE

MeF

Mexico: MoB, MpB2 ________

Modale: Ms oo ___
Moniteau: Mu o ___
Nodaway: N e
Putnam: Pt o __
Riverwash: Rv.

Too variable to be

rated.

Sampsel: SaC2 o ___

Sharon: Sh e
Snead: SnD ____________
Twomile: Tm _____________
Waldron: Wa ____________
Weller:

WeB

WeC2

Poor

Poor

i Fair Fair Fair Poor Fair

Fair Fair Fair Fair Fair
_____ Good ____| Good _.--|Good ———_[Good __-_| Good —___
_____ Good _—-__|Fair .__._| Good .___|Fair .____{ Good ____

Fair _____ Good —_-—}{ Good ____|Good ____|Good ____
T,
_____ Fair _____| Fair Fair Fair Fair
| Good __..| Good _-_-| Good —__.|Good ____| Good .-
—e_|Fair ____ Good ____| Good —___| Good ____| Good __—_

Fair —___. Good __—_| Good ———_| Good ____| Good —__-
r.
_____ Good ____| Good ——__[ Good ___—— Gobd | Good ———_
——_|Good —__.|Good ———_| Good -——-|Fair ____ Good -__-
_____ Fair .____|Fair .—___(Fair -~ Fair _____jFair _____
| Good ———_|Good ——-_| Good .___|Fair _____ Good .-
_____ Fair _____| Fair Fair _ Fair .—___[Fair .____
_____ Good __—_| Fair _____| Good —_—_| Good _._-] Good —-—-
____|Good _—__| Good ____[Good __.__| Good __._..|Good -
_____ Good _-._.|Fair _____[Fair .____|Fair ____[Fair _____
_____ Fair .———_j Fair _____| Fair Fair —..—_| Fair _____
_____ Fair —____| Poor ____| Good __-_| Good _.__|Good ___-
——e|Good __-_|Fair _____ Fair _____ Fair Fair

Fair Fair Fair Fair Fair _____

Poor ___.| Poor Fair Fair .

Very Very Fair -____ Fair _____
poor. poor.

Very Very Good ———-| Good ____
poor. poor.

Poor —__.|Poor _—___|Fair ____ Good —___

Very Very Fair ____. Good ;___
poor. " poor.

Good ____| Fair . Fair Fair

Very Very Good ——__| Good ——__
poor. poor.

Very Very Fair _____ Good ____
poor. poor.

Very Very Fair ____ Good ____
poor. poor.

Poor ____j Very Good ~..__{ Good ____

poor.

Poor _—__| Poor _.__ Goo& ———] Good —___

Good Fait Fair Fair

Fair __.__ Poor ——__| Good ——__| Good —-__

Good ———-|Fair —____ Fair ____ Fair —____

Very Very Fair - Good ____
poor. poor.

Poor —_—_|Poor —_—_|Good ————| Good —~_-

Poor ---_| Very Fair _____ Fair ____

poor.

Good ———_| Good Fair Fair

Poor _-.__|Fair Fair Fair

Poor ——__|Poor ____|Good —___| Fair —_.__

Poor __.__{Poor _.___|Fair Fair _.__

Poor.

Very poor.

Very poor.

Poor.

Very poor.

Fair.

Very poor.

Very poor.

_| Very poor.

Very poor.

Poor.
Fair,
Fair.

Fair.

Very poor.

Poor.

Very poor.

Good.

Poor.

Poor.

Poor.
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TABLE 5.—Suitability of the soils for elements of wildlife habitat and for kinds of wildlife—Continued

Wild . Wetland | Shallow Open
Soil series and Grain and Grasses herbaceous Hardwood |Coniferous food and water ‘land Woodland | Wetland
map symbols seed crops 1 and es upland .wlooqcy wlootiy Shrubs cover develop- wildlife ‘flllg.léﬂ: vi’lll(g!}cfet
egum plants plants plants plants ments - habitat abiia abrta
Winfield: )
WnB Good _—__{Good ____[ Good ——__|Good —.--|Good ____|Good __—_|Poor ____|Very Good ____{Good ____| Very poor.
poor.
WnC2, WnD2 ___________ Fair _____ Good ____| Good ____|Good -.--{ Good ____|Good ____| Very Very Good ____| Good ____| Very poor.
. : : poor. poor.
WhE Poor .___{Fair _____ Good ____|{Good __.._| Good ____| Good ____ Very Very Fair _____ Good ____| Very poor.
_ poor. poor.
WhnF Very Fair _____ Good —-__|Good ____| Good ____|Good ____|Very Very Fair _____ Good —__ Very poor.
: poor. poor. poor.
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proved, or maintained in most places, but management
is difficult and requires intensive effort. A rating of
very poor means that restrictions for the element of
wildlife habitat or kind of wildlife are very severe and
.that unsatisfactory results can be expected. Wildlife
habitat is impractical or even impossible to create,
improve, or maintain on soils having such a rating.

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

Grain and seed crops are seed-producing annuals
used by wildlife. Examples are corn, sorghum, wheat,
oats, barley, millet, buckwheat, cowpeas, soybeans, and
sunflowers. The major properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water ca-
pacity, wetness, slope, surface stoniness, and flood haz-
ard. Soil temperature and soil moisture are also
considerations.

Grasses and legumes are domestlc perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Examples are fescue, bluegrass, love-
grass, switchgrass, bromegrass, timothy, orchard-
grass, clover, alfalfa, trefoil, and crownvetch. Major
properties that affect the growth of grasses and le-
gumes are depth of the root zone, texture of the sur-
face layer, available water capacity, wetness, surface
stoniness, flood hazard, and slope. Soil temperature
and moisture are also considerations.

Wild herbaceous upland plants are native or natu-
rally established herbaceous grasses and forbs, includ-
ing weeds, that provide food and cover for wildlife.
Examples are bluestem, indiangrass, goldenrod, beg-
garweed, pokeweed, foxtail, croton, switchgrass,
partridgepea, and fescue. Major properties that affect
the growth of these plants are depth of the root zone,
texture of the surface layer, available water capacity,
wetness, surface stoniness, and flood hazard. Soil tem-
perature and moisture are also considerations.

Hardwood woody plants provide cover for wildlife
and produce nuts or other fruit, buds, catkins, twigs,
bark, or foliage that wildlife eat. Examples of native
plants are oak, poplar, cherry, sweetgum, apple, haw-
thorn, dogwood, persimmon, sassafras, hickory, black
walnut, and blackhaw. Major properties that affect
growth of hardwood trees are depth of the root zone,
available water capacity, and wetness.

Coniferous woody plants are cone bearing trees,
shrubs, or ground cover that furnish habitat or supply
food in the form of browse, seeds, or fruitlike cones.
Examples are pine, spruce, hemlock, fir; yew, cedar,
and juniper. Major soil properties that affect the
growth of coniferous plants are depth of the root zone,

~available water capacity, and wetness.

Shrubs are busy woody plants that produce fruits,
buds, twigs, bark, or foliage used as food, or that pro-
vide cover and shade for wildlife species. Examples are
sumac, hazelnut, wild plum, buttonbush, and certain

- dogwoods. Examples of fruit producing shrubs that
are commercially available and suitable for planting
on soils rated good are autumn-olive, Amur honey-
suckle, Russian-olive, and hawthorn. MaJor properties
that affect the growth of shrubs are depth of the root
zone, available water capacity, and wetness.

Wetland food and cover plonts are annual and peren-
nial wild herbaceous plants that grow on moist or wet

sites, exclusive of submerged or floating aquatics. They
produce food or cover for wildlife that use wetland as
habitat. Examples of wetland plants are smartweed,
wild millet, rushes, sedges, cutgrass, wildrice, button-
bush, and cattail. Major properties affecting wetland
plants are texture of the surface layer, wetness, re-
action, salinity, slope, and surface stoniness.

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

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

Open land habitat consists of cropland pasture,
meadow, and areas that are overgrown with grasses,
herbs, shrubs and vines. These areas produce grain
and seed crops, grasses and legumes, and wild herba-
ceous plants. The kinds of wildlife attracted to these
areas include bobwhite quail, pheasant, meadowlark,
field sparrow, killdeer, cottontail rabbit, red fox, Wo0d-
chuck, and mourning dove.

Woodland habitat consists of hardwoods or conlfers
or a mixture of both, with associated grasses, legumes,
and wild herbaceous plants. Examples of wildlife at-
tracted to this habitat are wild turkey, ruffed grouse,
woodcock, thrushes; vireos, woodpeckers, tree squir-
rels. grey fox, raccoon, deer, and black bear.

Wetland habitat consists of water-tolerant plants in
open, marshy, or swampy shallow water areas. Exam-
ples of wildlife attracted to this habitat are ducks,
geese, herons, shore birds, rails, kingfishers, muskrat,
mink, and beaver.

Use of the Soils for Recreational Development °

The proximity of Montgomery and Warren Counties
to the major metropolitan area of St. Louis adds
greatly to the recreation potential of these areas. In-
terstate 70 makes much of the counties’ land area
available to the urban resident within one hour’s
drive of St. Louis.

The Statewide Comprehensive Qutdoor Recreation
Plan (SCORP) (8) shows 10,569 acres of existing
recreational development in Montgomery County and
4,338 acres in Warren County. The report shows a
minimum need to increase horse trails, playfields, fish-
ing areas, swimming areas, foot trails, and winter
sports areas in the two countles A total of 6,386 acres
of state owned lands are open to the public for various
forms of outdoor recreation. These include two state
forests, three wildlife areas, and one state park.

The NACD Nationwide Outdoor Recreation Inven-
tory (5) shows nine private income producing recre-
ation enterprises in Montgomery County and 24 in

*EDWARD A. GASKINS, biologist, Soil Conservation Service,
helped prepare this section.
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Warren County. These areas range from fishing lakes
to transient campgrounds and include approximately
1,200 acres of land.

The 1972 Appraisal of Recreation Potential (12) for
the Boonslick Regional Planning Area (Warren, Mont-
gomery, and Lincoln Counties) provides the following
information on the potential for private development
of eleven recreational enterprises. Those having a high
potential are vacation cabins, cottages, and homes;
hunting areas; and water sports areas. Those rated as
having a medium potential are camping, picnic, and
sports areas; fishing waters; golf courses; natural,
scenie, and historic areas; shooting preserves; and va-
cation farms. Riding stables have a low potential.

‘The soils of the survey area are rated in table 6
according to limitations that affect their suitability
for camp areas, picnic areas, playgrounds, and paths
and trails. The ratings are based on such restrictive
soil features as flooding, wetness, slope, and texture of
the material in the surface layer. Not considered in
these ratings, but important in evaluating a site, are
location and accessibility of the area, size and shape
of the area and its scenic quality, the ability of the
soil to support vegetation, access to water, potential
water impoundment sites available, and either access
to public sewer lines or a capacity of the soil to absorb
septic tank effluent. Soils subject to flooding are lim-
ited, in various degrees, for recreational use by the
duration of flooding and the season when it occurs.
Onsite assessment of height, duration, and frequency
of flooding is essential in planning recreational
facilities.

In table 6 the limitations of soils are rated as slight,
moderate, or severe. Slight means that the soil proper-
ties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means
that soil properties are unfavorable and that limita-
tions can be offset only by costly soil reclamation,
special design, intensive maintenance, limited use, or
by a combination of these measures. ‘

The information in table 6 can be supplemented by
additional information in other parts of this survey.
Especially helpful are interpretations for septic tank
absorption fields and for dwellings without basements
and for local roads and streets, all given in table 8.

Camp areas require such site preparation as shaping
and leveling tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary fa-
cilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils for this use have mild slopes and are not wet or
subject to flooding during the period of use. The sur-
face has few or no stones or boulders, absorbs rain-
fall steadily but remains firm, and is not dusty when
dry. Strong slopes and stones or boulders can greatly
increase the cost of constructing camping sites.

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

of shaping sites or of building access roads and park-
ing areas.

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

The design and layout of paths and trails for walk-
ing, horseback riding, and bicycling should require
little or no cutting and filling. The best soils for this
use are those that are not wet, are firm after rain, are
not dusty when dry, and are not subject to flooding
more than once during the period of use. They should
have moderate slopes and have few or no stones or
boulders on the surface.

Engineering Uses of the Soils

This section is useful to those who need information
about soils used as structural material or as founda-
tion upon which structures are built. Among those who
can benefit from this section are planning commis-
sions, town and city managers, land developers,
engineers, contractors, and farmers.

Among properties of soils highly important in engi-
neering are permeability, strength, compaction char-
acteristics, drainage, shrink-swell potential, grain
size, plasticity, and reaction. Also important are depth
to the water table, depth to bedrock, and soil slope.
These properties, in various degrees and combinations,
affect construction and maintenance of roads, airports,
pipelines, foundations for small buildings, irrigation
systems, ponds and small dams, and systems for dis-
posal of sewage and refuse.

Information in this section of the soil survey can be
helpful to those-who—

1. Select potential residential, industrial, com-.
mercial, and recreational areas.

2. Evaluate alternate routes for roads, high-
ways, pipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation sys-
tems, ponds, terraces, and other structures for
controlling water and conserving soil.

5. Correlate performance of structures already
built with properties of the kinds. of soil on
which they are built, for the purpose of pre-
dicting performance of structures on the
same or similar kinds of soil in other locations.

6. Predict the trafficability of soils for cross-
country movement of vehicles and construc-
tion equipment.

7. Develop preliminary estimates pertinent to
construction in a particular area.

_ Most of the information in this section is presented
in tables 7 and 8, which show, respectively, several
estinqated soil properties significant to engineering
and interpretations for various engineering uses (9).

This information, along with the soil map and other
parts of this publication, can be used to make interpre-
tations in addition to those given in tables 7 and 8,
and it also can be used to make other useful maps.
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TABLE 6.—Limitations of the soils for certain recreational developments

Soil series and map

Rock outerop part of
GdF is too variable

to be rated.
Goss:
GeD
GoF
Hatton: HeB __________
Hayhie: He oo

Moderate where slopes
are 5 to 14 percent:
small stones.

Severe where slopes are
14 to 45 percent.

large stones.

Severe:
stones.

slope; small

Severe:
stones.

slope; small

Severe: slope

Moderate: floods

Moderate where slopes
are 5 to 14 percent:
small stones.

Severe where slopes are
14 to 45 percent.

Moderate: slow
permeability.

Severe: floods

symbols Picnic areas Playgrounds Camp areas Paths.and trails
Armster:
AmC2 Slight Severe: slope ——_—___ Moderate: moderately | Severe: slope.
slow permeability.
ArC3 Moderate: too clayey-.| Severe: slope —.oo—-—- Moderate: too clayey--| Moderate: too clayey.
Auxvasse: Au _________ Severe: wet —________ Severe: very slow Severe: very slow Severe: wet.
i permeability. permeability.
Blake: Bk, Bm ———______ Moderate: wet; floods; | Severe if commonly Severe if commonly Moderate: too clayey.
For Haynie and too clayey. flooded. flooded.
Waldron parts of Moderate if protected Moderate if protected
Bm, see their from flooding; wet; from flooding ; wet;
respective series. too clayey. too clayey.
Booker: Bo e Severe: wet, floods; Severe: wet, floods; Severe: floods; wet; Severe: wet; too
too clayey. very slow perme- very slow perme- clayey.
ability. ability,
Calwoods: .
CaB Moderate: wet _—__.___ Moderate: very slow Moderate: very slow Moderate: wet.
permeability; wet. permeability; wet.
CbB2 Moderate: wet; too Moderate: verjr slow Moderate: very slow Moderate: wet; too
clayey. permeability; wet; * permeability; too clayey.
too clayey. clayey.
Cedargap:
T Cd & Slight o~ Moderate: floods -—___ Moderate: floods _____ Moderate: small
‘ stones.
Ce Moderate: small Severe: small stones | Moderate: floods; Moderate: small
stones. ! small stones. stones.
Cft Moderate: tooclayey; | Moderate: tooclayey; | Moderate: too clayey__| Moderate: too
floods. . floods. . clayey.
Chariton: Ch __________ Severe: wet ———-l__ Severe: slowperme- | Severe: slow pernie- Severe: wet,
ability; wet. ability; wet; floods.
Chilhowie: CnF ________ Severe: slope ———-____ Severe: slope ~_______ Severe: slope —_____ Severe: slope.
Coland: Co wme e Severe: floods; wet .| Severe: floods; wet —__| Severe: floods; wet; Severe: floods; wet.
moderately slow
permeability.
Crider:
CrC Slight where slopes are | Severe: slope oo _. Slight e Slight.
5 to 9 percent.
CrD2 Moderate where slopes Moderate: wetness; Severe: wetness; Slight.
are 9 to 14 percent. floods. floods. i
Dockery: Do oo Moderate:  wetness; Moderate: wetness; Severe: wetness; Slight.
floods. floods. - floods.
Gasconade: GaC, GdF .| Severe: large stones _.| Severe: depthtorock; | Severe: large stones -_| Severe: large stones.

Moderate where slopes
are 5 to 14 percent:
small stones. )

Severe where slopes are
14 to 45 percent.

Slight.

Slight.
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TABLE 6.—Limitations of the soils for certainrecreational developments—Continued

Soil s:?&sbﬁfsd map Picnic areas Playgrounds Camp areas Paths and trails
Hodge: Hg —cmmoe Moderate: toosandy; | Severe: floods; too Severe: floods; too Moderate: too sandy;
soil blowing. sandy; soil blowing, sandy; soil blowing. soil blowing.-
Holstein: ‘
HoC2 oo Slight where slopes are | Severe: slope —_______ Slight where slopes are Slight.
5 to 9 percent. b to 9 percent.
HoD2 e Moderate where slopes Severe: slope —_______ Moderate where slopes Slight.
are 9 to 14 percent. are 9 to 14 percent.
HrE . Severe: slope oo Severe: slope —_______ Severe: slope ———___._ Moderate: slope.
Rock outcrop part
is too variable to
be rated.
Keswick:
KeC2 oo Moderate where slopes Severe: slope ————o.- Moderate where slopes Slight.
are 5 to 9 percent: are b to 9 percent:
wetness. slow permeability;
wetness.
KeD Moderate where slopes Severe: slope —————__ Moderate where slopes Slight.
are 9 to 14 percent: ) are 9 to 14 percent:
wetness. . slow permeability;
wetness.
KsC3 Moderate where slopes Severe: slope ________| Moderate where slopes Moderate: too clayey.
are 5 to 9 percent: are b to 9 percent:
wetness. slow permeability;
wetness.
Lindley: LnE oo Severe: slope - _____ Severe: slope —————___ Severe: slope ———oeeee Moderate: slope.
Marion: Ma —————————__| Severe: wetness —..___ Severe: very slow Severe: veryslow Severe: wetness.
permeability ; wetness. permeability;
wetness.
Menfro:
MeC2, MeD2 e Slight where slopes are | Severe: slope .. Slight where slopes are | Slight where slopes are
5 to 9 percent; mod- 5 to 9 percent; mod- 5 to 14 percent.
erate where 9 to 14 erate where 9 to 14
percent. percent.
MeE, MeF e Severe where slopes are | Severe: slope — .. Severe where slopes are | Moderate where slopes
14 to 36 percent. 14 to 35 percent. are 14 to 35 percent.,
Mexico: MoB, MpB2 _.._| Moderate: wetness —-..| Severe: very slow Severe: very slow Moderate: wetness.
‘ permeability. permeability.
Modale: Ms commee—— Moderate: wetness; Severe: slow perme- Severe: floods —one- Moderate: wetness;
floods. ability; floods. floods.
Moniteau: Mo —————___ Severe: wetness ——o._ Severe: wetness ——__... Severe: wetness; Severe: wetness.
: : floods.
Nodaway: Nd occmmw- Severe: floods ———————- Severe: floods _______ Severe: floods o Moderate: floods.
Putnam: Pt oo~ Severe: wetness —————- Severe: very slow Severe: very slow Severe: wetness.
permeability ; wetness. permeability;
wetness.
Riverwash: Rv.
Too variable to be.
rated.
Sampsel: SaC2 o ____ Moderate: wetness; Severe: slope ——_____ Moderate: slow Moderate: wetness; too
too clayey. permeability; wet- clayey.
ness; too clayey.
Sharon: Sh ccceemceeo— Moderate: floods —___- Severe: floods —______ Severe: floods oo Moderate: floods.
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TABLE 6.—Limitations of the soils for certain recreational developments—Continued
Soil Sesl;;sbiilsd map Picnic areas Playgrounds Camp areas Paths and trails
Snead: SnD oo Moderate: wetness; Severe: slope —.__—___ Moderate: slope; slow | Moderate: too clayey.
too clayey. permeability; too
clayey. '
Twomile: Tm oo Severe: wetness —————_ Severe: wetness ————--| Severe: wetness; Severe: wetness.
floods.
Waldron: Wa _________ Severe: too clayey ——__| Severe: too clayey ___| Severe: floods; Severe: too clayey.
wetness.
Weller:
WeB Moderate: wetness —-_| Moderate where slopes Moderate: wetness; Slight.
are 2 to 4 percent: slow permeability.
slow permeability;
wetness.
WeC2 o Moderate: -wetness ___| Severe where slopes are | Moderate: wetness; Slight.
5 to 9 percent. slow permeability.
Winfield: )
WhnB Slight where slopes are Moderate where slopes Slight where slopes are Slight where slopes are
2 to 9 percent. are 2 to 5 percent.. 2 to 9 percent. 2 to 14 percent.
WAC2 oo Slight where slopes are Severe where slopes are | Slight where slopes are Slight where slopes are
2 to 9 percent. 5 to 35 percent. 2 to 9 percent. 2 to 14 percent,
WnD2 .Moderate where slopes Severe where slopes are | Moderate where slopes Slight where slopes are
are 9 to 14 percent. 5 to 35 percent. are 9 to 14 percent. 2 to 14 percent.
WnE, WnF e Severe where slopes are | Severe where slopes are | Severe where slopes are | Moderate where slopes
14 to 35 percent. 14 to 35 percent. 14 to 35 percent. are 14 to 35 percent.

* Cedargap clay loam, loamy variant.

This information, however, does not eliminate need
for further investigations at sites selected for engi-
neering works, especially works that. involve heavy
loads or that require excavations to a depth of more
than 6 feet. Also, inspection of sites, especially the
small ones, is needed because many delineated areas
of a given soil mapping unit may contain small areas
of other kinds of soil that have strongly contrasting
properties and different suitabilities or limitations for
soil engineering. .

Some of the terms used in this soil survey have
special meanings to soil scientists that are not known
to all' engineers. The Glossary defines many of these
terms commonly used in soil science.

Engineering soil classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
(2) used by the SCS engineers, Department of De-
fense, and others, and the AASHTO system (1)
adopted by the American Association of State High-
way and Transportation Officials.

The Unified system is used to classify soils-according
to engineering uses for building materials or for the
support of structures other than highways. Soils are
classified according to particle size distribution, plas-

ticity index, liquid limit, and organic matter content.
" Soils are grouped into 15 classes. There are eight
classes of coarse-grained soils that are subdivided on
the basis of gravel and sand content. These are identi-

- divided as follows:

fied as GW, GP, GM, GC, SW, SP, SM, and SC. Six
classes of fine-grained soils,are subdivided on the basis .
of the plasticity index. Nonplastic classes are ML, .
MH, OL, and OH; plastic classes are CL and CH.
There is one class of highly organic soils, Pt. Soils on
the borderline between two classes are designated by
symbols for both classes; for example CL-ML.

The AASHTO system is used to classify soils accord-
ing to-those properties that affect use in highway con-

struction and maintenance. In this system a soil is

placed in one of seven basic groups ranging from A-1
through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. In group A-1 are
gravelly soils of high bearing strength, or the best
soils for subgrade (foundation). At the other extreme,
in group A-7, are clay soils that have low strength
when wet and that are the poorest soils for subgrade.
Where laboratory data are available to justify a fur-
ther breakdown, the A-1, A-2, and A-7 groups are
A-1-a, A-1-b, A-24, A-2-5,
A-2-6, A-2-7, A-7-5, and /A-7-6. As additional re-
finement, the engineering value of a soil material can
be indicated by a group index number. Group indexes
range from 0 for the best material to 20 or more for
the poorest. The estimated classification, without group
index numbers, is given in table 7 for all soils mapped
in the survey area.

USDA texture (10) is determined by the relative.
proportions of sand, silt, and clay in soil material that
is less than 2.0 millimeters in diameter. “Sand,” “silt,”
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TABLE 7.—FEstimated sotl properties

[Absence of data indicates that no estimate was made. The symbol > means more than; the symbol < means less than. An asterisk
mapping units may have different properties and limitations, and for this reason the reader

Depth to— Classification Coarse
il seri Depth fraction
Soil series and
from USDA texture reater
map symbols Seasonal | surface gthan
Bedrock | water Unified AASHTO 3 inches
table
Ft, Ft In Pct
Armster: AmC2, ArC3 oo >6 | 2%-4 0-6 | Loam and clay loam _-_| CL A-6 0
6-52 | Clay loam and clay -__| CL, CH A-7 0
52-60 | Clay loam . _.____ CL A-8, A-T 0
Auxvasse: AU cmcommooo— - >6 1-2 0-15 | Silt loam ____________ CL-ML, CL A-4, A-6 0
15-40 | Silty clay - _____ CH A-T 0
40-60 | Silty clay loam _______ CL A-6, A-T 0
* : VBM >6 2-4 0-30 | ‘Silty clay loam _______ CL A-T 0
Blake FoBrk I-%;ynie and Wal- 30-35 | Siltyclay . ____ CL,CH A7 0
dron parts of Bm, 35-60 | Stratified very fine ML,CL-ML | A-4 0
see their respective sandy loam and
series, loamy very fine sand.
Booker: Bo o _ >6 0-1 0-60 | Clay CH A-17 0
Calwoods: CaB, CbB2 _______ >6 1-2% 0-8 Siitlgsl,ol%{: rr?nd silty CL-ML, CL A4 0
8-12 | Silty clay loam ———____ CL A-8, A-7 0
12-33 | Silty clay and clay —_..| CH A7 0
33-40 | Silty clay loam _____._ CL A-6, A-7 0
40-60 | Silty clay loam —.____ CL A-6, A-7 0
Cedacl:'egap: >6 >6 0-12 | Cherty silt loam ____._ SM, GM A-1,A-2, A-4 2_15
12-62 | Very cherty clay loam, A-1, A-2-6, A-6 5-20
very cherty clay.
Cd . >6 >6 0-12 | Silt loam - _______.. ML A-4 0-5
12-62 | Very cherty clay GC A-1, A-2-6, A-6 5-20
loam,
Cf* >6 >6 0-32 | Clayloam —__________ CL A-6 0
“ 32-60 | Clay loam ——o___. CL A-6 0-5
iton: Ch commommmeee 6 1-2 0-12 | Silt loam . _______ CL-ML, CL A-4,A-6 0
Chariton:  Ch > 12-15 | Silty clay loam _______ CL A-6, A-T 0
15-42 | Silty elay c oo CH A-T7 0
42-68 | Clayloam . _______ CL, SCV A-6 0
i fe: CnF e 2-3 4 0-3 Silty clay loam _____._ CH,MH A7 0-50
Chﬂho‘%,‘fr Gac.:sncFonade and 3-19 | Silty clay and clay ___._| CH,MH A-7 0-15
Crider parts, see 19-28 | Very cobblyclay ______ CH, GC A7, A-2-7 10-30
their respective 28 { Unweathered bedrock.
series.
Coland: Co wommmmmeeee o >6 1-3 0-60 | Clay loam ___________ CL,CH A-T 0
ider: [0 J >6 0-9 | Silt loam ____________ ML, CL A-4,A-6 0
Crider: CrC, CtD2 00 | Silty oo foar T ML or A A8 s 0
41-60 | Silty clay oo ____ CL,CH A-6, AT 0-5
Dockery: Do —o——omm_ >6 1-3 0-60 | Stratified silt loam CL-ML, CL A-4, A-6, A-T 0
and silty clay loam.
Gasconade: GoC, GdF —ce— 10-20 >6 0-6 | Stony silty clayloam __| CL A-6 20-70
Rock outerop part of 6-13 | Channery silty clay —._| GC A-2-7 20-70
GdF is too variable 13 | Unweathered bedrock.
to be rated.
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in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in such
should follow carefully the instructions for referring to another series in this table]

Percentage less than 3 inches -
passing sieve— _ ] Corrosivity
Liquid Eg‘f}; Perme- A;'Vzgizll')le Reac- | Shrink-swell
No.4 | No.10 | No.40 | No. 200 limit index ability capacity tion potential Uncoated
4.7 (2.0 (0.42 (0.074 steel Concrete
mm) mm) mm) mm)
In/hr In/in of »H
soil
95-100 | 80-95 | 75-90 | 55-80 20-35 11-20 | 0.6-2.0 | 0.17-0.20 | 5.6-6.0 | Moderate ___| Moderate _._| Moderate.
95-100 | 80-95 | 70-90 | 55-80 45-60 26-35 | 0.2-0.6 | 0.10-0.18 | 4.5-5.6 | High High Moderate.
.| 95-100 | 80-95 | 70-90 | 55-80 30-45 15-25 | 0.2-0.6 | 0.10-0.15 | 6.1-7.3 | Moderate ___| High _______ Low.
100 100 | 90-100 | 85-100 | 25-35 5-15 | 0.6-2.0 | 0.22-0.24 | 5.1-6.0 | Low —______ High ______ Moderate.
100 100 | 95-100 | 90-100 | 50-65 3040 <0.06 | 0.09-0.11 | 4.5-5.5 |High High High.
100 100 | 90-100 | 90-96 35-45 20-25 | 0.2-0.6 | 0.18-0.20 | 4.5-5.0 | Moderate _._|High —_..__ High.
100 100 | 90-100 | 85-95 41-50 20-30 | 0.2-2.0 | 0.20-0.22 | 7.4-8.4 |High ______ High —______ Low.
100 100 | 95-100 | 90-100 | 45-65 30-45 | 0.2-0.6 | 0.11-0.13 | 7.4-7.8 |High ——_____ High _______ Low.
100 100 | 65-90 | 50-85 <20 | *NP-8 2.0-6.0 | 0.15-0.19 | 7.9-8.4 |Low ______ High —______ Low.
100 100 100 | 95-100 | 50-75 85-55 <0.06 | 0.09-0.11 | 6.1-7.3 | Very high __|High _______ Low.
100 100 [ 95-100 | 90-98 25-32 5-10 | 0.6-2.0 | 0.22-0.24 | 4.5-6.0 |Low Moderate ___| Moderate.
100 100 | 95-100 .| 90-99 | 35-50 23-35 | 0.2-0.6 | 0.18-0.20 | 4.5-5.0 | Moderate ___| Moderate ___| High.
100 100 | 97-100 | 95-100 | 55-70 30-45 <0.06 | 0.11-0.13 | 4.5-5.0 |High .______ igh - High.
100 100 | 95-100 '| 95-100 | 35-50 25-35 <0.06 | 0.14-0.18 | 5.1-5.5 | High High Moderate.
100 100 | 95-100 | 90-100 | 30-45 15-25 <0.06 | 0.18-0.20 | 5.6-6.0 | Moderate _._|High _______ Moderate.
40-85 | 30-75 |20-60 | 15-50 25-35 3-9 2.0-6.0 | 0.11-0.18 | 6.6-7.3 | Low Low Low.
25-50 | 20-50 | 15-45 | 15-40 | 30-40 15-25 | 2.0-6.0 | 0.04-0.10 | 6.6-7.3 |Low __—____ Low ——__._ Low.
90-100 | 85-95 | 75-95 | 70-95 25-35 3-9 0.6-2.0 | 0.22-0.24 | 6.6-7.3 |Low __——___ LOW eee- Low.
25-50 | 20-50 | 15-45 | 15-40 30-40. 15-25 | 2.0-6.0 | 0.04-0.10 | 6.6-7.3 |Low ———___ Low oo Low.
95-100 | 95-100 | 65-85 | 60-75 30-40 10-20 | 0.6-2.0 | 0.17-0.19 | 6.1-6,5 | Moderate ___| Moderate _._| Low.
90-100 | 85-100 | 55-85 | 51-75 30-40 10-20 | 0.6-2.0 | 0.12-0.14 | 6.6-7.3 | Moderate —-.| Moderate ___| Low.
100 100 | 90-100 | 85-100 | 25-35 5-15 | 0.6-2.0 | 0.22-0.24 | 6.1-7.3 | Low High Low.
100 100 | 95-100 | 90-99 30-45 1525 | 0.2-0.6 | 0.18-0.20 | 5.6-6.0 | Moderate ___|{ High _______ Moderate.
100 100 | 95-100 | 90-100 | 55-70 35-45 | 0.06-0.2 | 0.11-0.13 | 5.6-6.5 | High High Moderate.
100 100 | 80-95 | 36-65 25-35 10-20 | 0.6-2.0 | 0.15-0.17 | 6.6-7.3 | Moderate —__| High —______ Low.
90-100 | 60-100 | 60=100 | 55-90 50-65 15-30 | 0.2-2.0 | 0.14-0.18 | 6.6-7.8 | Moderate ___| High _______ Low.
75-100 | 65-100 | 60-100 | 55-90 50-65 20-35 | 0.06-0.2 | 0.10-0.15 | 6.6-7.8 | Moderate ___| High _______ Low.
45-80 | 85-70 | 30-70 | 25-70 50-60 20-35 | 0.06-0.2 { 0.02-0.05 | 6.6~7.8 | Moderate .—_| High _______ Low.
100 100 | 95-100 | 70-90 45-55 20-30 | 0.2-0.6 | 0.15-0.19 | 6.1-7.3 |High High Low.
100 | 95-100 | 90-100 | 85-100 | 25-85 3-15 | 0.6-2.0 |0.19-0.23 | 6.1-6.5 |Low ————___ Moderate ___| Low.
100 | 95-100 | 90-100 | 85-100 | 30-45 825 | 0.6-2.0 |0.18-0.20 | 5.1-6.0 |Low _______ Moderate ___| Moderate.
85-100-| 75-100 | 70-100 | 60-100 | 35-65 15-40 | 0.6-2.0 | 0.10-0.12 | 5.6-6.0 | Moderate ___| Moderate ___| Moderate.
100 100 | 90-100 | 70-95 25-45 5-20 | 0.2-0.6 | 0.20-0.24 | 6.6-7.3 | Moderate —__| Moderate __..| Low.
70-85 70-85 | 60-75 | 55-65 | 30-40 1525 | 0.6-2.0 | 0.10-0.12 | 6.6-7.3 | Moderate ___| High —______ Low.
40-50 | 40-50 | 30-40 | 20-35 55-65 35-45 | 0.2-0.6 | 0.05-0.07 | 6.6-7.3 | Moderate —__| High _______ Low.
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TABLE 7.—Estimated soil properties
Depth to— Classification Coarse
. . Depth fraction
Soil senesba{ld from USDA texture greater
map symbols Seasonal | surface than
Bedrock| water Unified AASHTO 3 inches
table
Ft Ft In Pet
Goss: GoD Gof cmmomeceeen >6 >6 0-23 | Very cherty silt loam -_.| GM, GC A-2 10-40
23-61 | Very cherty clay _____ GC A-T7 10-45
61-65 | Weathered chert and
shale.
Hatton: HeB oo >6 2-3 0-13 | Silt loam . ______ CL-ML, CL A-4,A-6 0
13-32 | Silty clay loam and CL,CH A-T7 0
silty clay.
32-45 | Silt loam ———_________ CL A-6 0
45-60 | Loam, silt loam ______ CL A-6, A-T 0
Haynie: He oo o >6 >6 0-60 Very fine sandy loam - ML, CL A4, A8 0
Hod HY oo >6 >6 0--45 | Loamy fine sand ____.._ SM A-2, A4 0
odge g 45-55 | Fine sandy loam, very SM, SM-SC, | A-4 0
fine sandy loam. SC
55-60 | Fine sand . ______| SM A-2, A4 0
Holstein: HoC2, HoD2, >6 >6 0-5 | Loam CL-ML, CL A-4, A-6 0-10
pistein: HoC2 Ho K Rt T — L A8 4% 05
Rock out t of — ay loam ——_______ - 0-5
ﬁfE i(s’“t(for ?aﬁiﬁe 46-65 | Sandy clay loam —_____ SC,CL- A-4, A-6 0-5
to be rated.
Keswick: KeC2, KeD, KsC3 ___ >6 1-3 0-16 Si}t loam and clay CL, CL-ML A-6,A-4 0
oam,
16-52 | Clay — oo CH, MH A-T 0
52-60 | Clay loam —_________ CL, SC A-6 0
Lindley: LnE o _____ >6 6 0-4 | Loam . ____________ CL-ML, CL A-4, A-6 0
indley 8 4-45 | Clay loam — e CL A-6, A-7 0
45-60 | Clayloam —___________ CL A-6 0
Marion: Ma oo >6 1-2 0-13 | Silt loam _ . ______ ML, CL A-4, A-6 0
arions Me 13-36 | Silty clay - ______ CH AT 0
36-66 | Silty clay loam —______ CL A-8, A-T 0
Menfro: MeC2, MeD2, MeE, >6 >6 0-11 | Silt loam ———coeee—o CL A-6 0
MeF. 11-57 | Silty clay loam —______ CL A-6, A-T 0
57-72 | Silt loam —________ CL-ML, CL A-4, A-6 0
Mexico: MoB, MpB2 _________ >6 1-2 0-9 Silt loam and silty CL-ML, CL A-4, A-6 0
clay loam.
9-14 | Silty clay loam —______ CL,CH A-T 0
14-25 | Silty elay - _____ CH A-T7 0
25-43 | Silty clay loam _______ CL A-6, A-7 0
43-80 | Clay loam . _______ CL,CH AT 0
Modale: Ms oo >6 1-3 0-30 | Silt loam —————cee—o CL A-4, A-6 0
odale: M 30-60 | Silty elay ———_________ CH AT 0
Moniteau: Mu_____________ >6 1-2 0-20 | Silt loam ——_________ CL-ML,CL | A-4,A-6 0
omitean: M ' 20-65 | Silty clay loam ___ - CL A6, AT 0
Nodaway: Nd - >6 >6 0-60 | Silt loam oo CL,CL-ML | A-4, A-6 0
e PF o >6 %-11% 0-15 | Silt loam —_—._ eeceee| CL-ML,CL A-4, A-6 0
Putnam 15-44 | Silty clay - _| cH AT 0
44-60 | Silty clay loam —______ CL,CH A-T7 0
Riverwash: Rv.
Too variable to be
rated.
S sell: SaC2 e __ 5-7 |1%-3 0-6 Silty clay loam _._____ CL A-6, A-7 0
amp ° , 6-60 | Clay o - - CH A7 0
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Percentage less than 3 inches .
passing sieve— _ Corrosivity
. Liquid gg‘g, Perme- Aw\r‘?;'l;zgle Reac- | Shrink-swell

No.4 | No.10 | No.40 | No. 200 | 1imit index ability capacity | ton potential Uncoated

(4.7 (20 | (0.42 | (0.074 oal. Concrete
mm) | mm) | mm) mm) stee

In/hr In/in of pH
soil

40-60 35-55 30-50 25-35 20-30 2-8 2.0-6.0 0.06-0.10 | 5.1-6.0 | Low Low Moderate.
45-70 40-65 40-50 35-45 50-70 30-40 0.6-2.0 0.04-0.09 | 5.0-6.0 | Moderate —__| Low —meo___ Moderate.

100 100 | 92-100 | 80-98 25-40 5-15 0.6-2.0 0.22-0.24 | 4.5-5.5 | Low High Moderate.

100 100 | 95-100 | 90-100-| 40-60 25-35 | 0.06-0.2 0.11-0.18 .| 4.5-5.0 | Moderate ___ High . __. High.

100 | 85-95 80-90 75-85 25-40 10-20 | 0.06-0.2 0.10-0.13 | 4.5-5.,5 | Low High Moderate.
95-100 | 80-95 70-90 60-85 30-45 15-25 | 0.06-0.2 |0.14-0.18 | 5.6-6.0 | Moderate —__ High _______ Moderate.

100 100 | 85-100 | 70-100 30-40 5-15 0.6-2.0 0.21-0.23 | 7.4-7.8 | Low Low Low.

100 100 | 60-85 25-45 | NP >6.0 0.07-0.12 | 7.4-7.8 | Very low ——_{ Low _______ Low.

100 100 | 70-90 40-50 <25 NP-5 >6.0 0.13-0.15 | 7.4-7.8 | Very low | Low . ______ Low.

100 100 | 60-85 | 25-45 |._.___.__ NP >6.0 |0.06-0.10 | 7.4-7.8 | Very low ——_{| Low _______ Low.
90-100 | 85-100 | 70-90 55-75 20-30 5-15 0.6-2.0 0.20-0.22 | 5.6-6.5 | Low Low Moderate.
95-100 | 90-100 | 80-95 | 60-80 25-35 8-15 0.6-2.0 0.17-0.19 | 5.1-6.0 | Low .- Low Moderate.
95-100 | 90-98 | 80-95 6080 30-40 11-20 0.6-2.0 0.15-0.17 | 4.5-6.0 | Moderate —_.] Moderate ___| Moderate.
95-100 85—98 75-90 . 36-55 25-35 8-15 0.6-2.0 0.15-0.17 | 4.5-6.0 | Low ow Moderate.
95-100 | 80-100 | 75-90 60-80 20-30 - 5-15 0.6-2.0 0.14-0.18 | 4.5-6.0 | Moderate ___| High —_—__._ Moderate.
95-100 | 80-100 | 70-90 55-80 50-60 20-30 | 0.06-0.2 0.11-0.15 | 4.5-5.5 | High High Moderate.
95-100 | 80-100 | 65-85 40-70 35-40 15-25 0.2-0.6 0.12-0.16 | 5.6-6.0 | Moderate ___| High —______ Moderate.
95-100 | 90-100 | 85-95 50-65 15-30 5-15 0.6-2.0 0.16-0.18 | 5.1-6.0 | Low _______ Moderate ___| Moderate.
95-100 | 90-100 | 85-95 55-75 30-45 15-25 0.2-0.6 0.14-0.18 | 4.5-6.5 | Moderate __.| Moderate ___| Moderate.
95-100 | 90-100 | 85-95 | 50-70 30-40 15-25 | 0.2-0.6 | 0.12-0.16 | 7.4-7.8 | Moderate ___ Moderate ___| Low.

100 100 | 90-100 | 90-100 30-40 5-15 0.6-2.0 0.22-0.24 | 4.5-6.0 | Low _______ High _______ Moderate.

100 100 | 95-100 | 90~100 50--65 30-40 <0.06 | 0.11-0.18 | 4.5-5.0 |High _______ High ______. High.

100 100 | 95-100 | 85-95 35-45 20-25 <0.06 | 0.15-0.17 | 4.5-5.0 | Moderate _-_{ High _______ High.

100 100 | 95-100 | 92-100 25-35 11-20 0.6-2.0 0.22-0.24 | 5.6-6.5 | Low Low Low.

100 100 | 95-100 | 95-100 36-45 20-25 0.6-2.0 0.18-0.20 | 5.1-6.5- | Moderate ___| Low _______ Moderate.

100 100 | 95-100 | 92-100 25-35 5-15 0.6-2.0 0.20-0.22 | 6.1-6.5 | Low Low Low.

100 iOO 95-100 | 90-98 26-40 5-20 | 0.6-2.0 | 0.22-0.24 | 5.6-7.5 {Low _.__.___ Moderate _.._| Moderate.

100 100 | 95-100 | 92-100 45-60 30-38 | 0.06-0.2 0.18-0.20 | 5.1-5.5 (High _______ Moderate _..| Moderate.

100 100 | 97-100 | 95-100 55-75 32-48 <0.06 | 0,10-0.12 | 5.1-6.0 | Very high __| High _______ Moderate.

100 100 | 95-100 | 92-100 35-60 25-35 <0.06 | 0.12-0.14 | 6.1-6.5 | High High Low.
95-100 | 95-100 | 80-95 70-100 40-70 25-40 <0.06 | 0.10-0.12 | 6.6-7.3 | High High Low.

100 100 | 95-100 | 70-90 25-40 8-18 0.6-2.0 0.21-0.23 | 6.6-7.8 | Moderate —__| Moderate _._| Low.

100 100 | 95-100 | 95-100 65-85 40-60 | 0.06-0.2 0.11-0.13 | 7.4-7.8 | High High Low.

100 100 | 90-100 | 85-100 25-35 5-15 0.2-0.6 0.21-0.23 | 4.5-7.3 | Low High Moderate.

100 100 | 85-100 | 80-95 30-45 15-25 | 0.06-0.2 0.18-0.20 | 4.5-5.5 | Moderate -__| High ______ High.

100 | 95-100 | 95-100 | 90-100 25-35 5-15 0.6-2.0 0.20-0.23 | 6.6-7.3 | Moderate ___|{ Moderate ___| Low.

100 100 | 92-100 | 85-98 25-40 5-20 0.6-2.0 0.22-0.24 | 5.1-6.5 | Low High Moderate.

100 100 | 95-100 | 92-99 65-75 38-48 <0.06 | 0.09-0.11 | 4.5-5.5 | High . High | High.

100 100 | 95-100 | 92-99 45-60 30-38 <0.06 | 0.12-0.16 | 5.6-6.0 | High High Moderate.

100 100 | 95-100 | 90-99 35-50 15-25 0.2-0.6 0.21-0.24 | 6.1-7.3 | Moderate ___| Moderate ___| Low.

100 100 | 97-100 | 95-100 52-75 35-45 | 0.06-0.2 0.11-0.13 | 6.1-7.8 | High High Low.
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TABLE 7.—Estimated soil properties
Depth to— Classification ‘Coarse
. . Depth fraction
Soil series and
from USDA texture reater
map symbols Seasonal | surface g'than
Bedrock| water Unified AASHTO 3 inches
table
Ft Ft In Pect
Sharon: Sh oo >6 >4 0-60 | Silt loam oo ____ ML, CL A4 0
Snead: SnD oo 2-4 2-3 0-12 | Silty clay loam —co—_ CL A-6, A-T 0-10
12-24 | Silty clay ~—————_-—___| CH A7 0-10
24-60 | Weathered bedrock.
Twomile: Tm e >6 1-2 0-24 | Silt loam -l CL-ML, CL A-4, A-6 0
24-33 | Silt loam . _________ CL-ML, CL A-4 0
33-62 | Silty clay loam CL A-6, A-T 0
62-72 | Clayloam —_______._ CL A-6 0
Waldron: Wa —ooooooooeoe >6 1-3 0-7 | Silty clay — o ——_—___ CL, CH A-T 0
7T-60 | Stratified silty clayand | CL, CH A-6, A-T 0
: silty clay loam. .
Weller: WeB, WeC2 ——___ >6 2-4 0-8 Silt loam - ___________ ML, CL A-6, A4 0
8-50 | Silty clay loam and CH ~ 0
) silty clay.
50-60 | Silty clay loam ——_____ CH, CL A-T 0
Winfield: WnB WnC2, WnD2, >6 >4 0-6 Silt loam _._____ CL A-6 0
WnE, WnF, ' 6-30 | Silty clay loam __ CL A-6, A-7 0
30-43 | Silty clay loam _._ -| CL A-6, A-T 0
43-62 | Silty clay loam CL, CL-ML A-4, A-6 0

* NP = nonplastic.
? Cedargap clay loam, loamy variant,.

“clay,” and some of the other terms used in the USDA
textural classification are defined in the Glossary.
Stones, cobbles, and gravel are used as textural modi-
fiers where present in the soil.

Soil properiies significant to engineering

Several estimated soil properties significant to engi-
neering are given in table 7. These estimates are made
by layers of representative soil profiles having signifi-
cantly different soil properties. The estimates are
based on field observations made in the course of map-
ping, on test data for these and. similar soils, and on
experience with the same kinds of soil in other coun-
ties. Following are explanations of some of the col-
umns in table 7.

Depth to bedrock is the distance from the surface of
the soil to a rock layer within the depth of observation.

Depth to seasonal high water table is the distance
from the surface of the soil to the highest level that
ground water reaches in the soil in most years.

Soil texture is described in table 7 in the standard
terms used by the Department of Agriculture (10).
These terms are based on the percentages of sand,
silt, and clay in the less than 2 millimeter fraction of
the soil. “Loam,” for example, is soil material that
contains 7 to 27 percent clay, 28 to 50 percent silt, and
less than 52 percent sand. If the soil contains gravel
or other particles coarser than sand, an appropriate
modifier is added, as for example, “gravelly loamy

sand.” “Sand,” “silt,” “clay,” and some of the other
terms used in USDA textural classification are defined
in the Glossary of this soil survey.

Liquid limit and plasticity index indicate the effect
of water on the strength and consistence of soil ma-
terial. As the water content of a clayey soil, from
which the particles coarser than 0.42 millimeter have
been removed, is increased from a dry state, the ma-
terial changes from a semisolid to a plastic. If the
moisture content is further increased, the material
changes from a plastic to a liquid. The plastic limit is
the moisture content at which the soil material changes

- from a semisolid to a plastic; the liquid limit is the

moisture content at which it changes from a plastic to
a liquid. The plasticity index is the numerical differ-
ence between the liquid limit and the plastic limit. It
indicates the range of water content within which a
soil material is plastic. Liquid limit and plasticity in-
dex are estimated in table 7.

Permeability, as used here, is an estimate of the rate
at which saturated soil transmits water in a vertical
direction under a unit head of pressure. It is estimated
on the basis of those soil characteristics observed in
the field, particularly structure, porosity, and texture.
Lateral seepage or such transient soil features as plow-
pans and surface crusts are not considered.

Available water capacity is an estimate of the ca-
pacity of soils to hold water for use by most plants. It
is defined here as the difference between the amount
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Percentage less than 8 inches o
passing sieve— . Corrosivity
- Liqu.id g%:?ts); Pe’.”.“e' A\J?;izgle R?ac- Shrinkfs.well
‘No.4 | No.10 | No.40 | No.200 | limit index ability | oapacity | tiom potential Uncoated
(4.7 (2.0 (0.42 (0.074 ’ steel Concrete
mm) mm) mm) mm)
In/hr In/in of pH
soil

100 100 | 80-95 | 75-95 24-31 2-10 | 0.6-2.0 | 0.22-0.24 | 4.5-6.0 | Low _——___. Low oo High.
90-100 | 90-100 | 90-100 | 80-95 35-50 15-25 | 0.2-0.6 | 0.21-0.23 | 6.1-6:5 | Moderate ___| Moderate ___| Low.
90-100 | 90-100 | 90-100 | 80-100 | 52-75 35-45 | 0.06-0.2 | 0.09-0.13 | 6.6-8.4 |High ——____- High ______ Low.

100 100 | 95-100 | 90-100 | 25-40 5-15 | 0.6-2.0 | 0.22-0.24 | 45-6.0 | Low ——___—- High ____ Moderate.

100 100 | 95-100 | 90-100 25--30 5-10 0.2-0.6 0.10-0.13 | 4.5-5.0 | Low _.__.__ High _._____ Moderate.

100 | 95-100 | 90-100 | 85-95 30-45 15-20 | 0.06-0.2 | 0.08-0.10 | 4.,5-5.0 | Moderate —-| High _._.___ Moderate.

100 | 95-100 | 90-100 | 70-90 30-40 10-20 0.2-0.6 | 0.12-0.16 | 5.1-5.5 | Moderate .__| High ______.. Moderate.

100 100 | 95-100 | 95-100 | 45-60 30-40 | 0.06-0.2 | 0.12-0,14 | 7.4-7.8 | High _______ High _._____ Low.

100 100 | 95-100 | 90-100 | 85-65 20-40 | 0.06-0.2 | 0.10-0.18 | 7.4-7.8 |High —.____. High ____ Low.

100 100 100 | 95-100 | 30-40 65-156 { 0.6-2.0 | 0.22-0.24 | 5.6-6.0 | Low _______ High _____ Moaderate.

100 100 100 | 95-100 | 50-65 30-40 | 0.06-0.2 | 0.12-0.18 | 4.5-5.5 |High —_____. High . ___ Moderate.

100 100 100 | 95-100 | 45-55 20-30 | 0.2-0.6 | 0.18-0.20 | 5.1-5.5 |[High —______ High ____ Moderate.

100 100 | 95-100 | 92-100 | 25-40 11-20 | 0.6-20 |0.22-0.24 | 6.1-6.5 |Low _______ Moderate ——_| Low.

100 100 | 95-100 | 95-100 35-45 20-25 0.6-2.0 | 0.18-0.20 | 5.1-5.5 | Moderate ___| Moderate ___| Moderate.
95-98 | 95-98 | 90-98 | 90-96 35-45 20-25 | 0.6-2.0 | 0.15-0.17 | 5.1-5.5 | Moderate ___|Low _______ Moderate.
85-98 | 85-98 | 80-96 | 75-94 25-35 5-15 | 0.6-2.0 | 0.14-0.16 | 5.1-5.5 |Low _.____. Low Moderate.

of water in the soil at field capacity and the amount
at the wilting point of most plants.

Reaction refers to the acidity or alkalinity of a soil,
expressed in pH values for a stated soil-solution mix-
ture. The pH value and terms used to describe soil
reaction are explained in the Glossary.

Shrink-swell potential refers to the relative change
in volume to be expected of soil material as moisture
content changes; that is, the extent to which the soil
shrinks as it dries out or swells when it gets wet. The
extent of shrinking and swelling is influenced by the
amount and kind -of clay in the soil. Shrinking and
swelling of soils can damage building foundations,
roads, and other structures. Soils having a high shrink-
swell potential are the most hazardous.

Corrosivity, as.used in table 7, pertains to potential
soil-induced chemical action that dissolves or weakens
steel or concrete. Rate of corrosion of steel is related
to soil properties such as drainage, texture, total acid-
ity, and electrical conductivity of the soil material. In-
stallations of steel that intersect soil boundaries or
soil horizons are more susceptible to corrosion than
installations entirely in one kind of soil or in one soil
horizon. Corrosivity for concrete is influenced mainly
by the content of sodium or magnesium sulfate, but
also by soil texture and acidity. A corrosivity rating
of low means that there is a low probability of soil
induced corrosion damage, and a corrosivity rating of
moderate means there is a modérate probability. A

rating of high means that there is such a high prob-
ability of damage that protective measures for steel
and more resistant concrete should be used to reduce
damage.

Engineering interpretations of soils

The estimated interpretations in table 8 are based
on the engineering properties of soils showy in table 7,
on test data for soils in this survey area and others
nearby or adjoining, and on the experience of engi-
neers and soil scientists with the soils of Montgomery
and Warren Counties. In table 8 ratings are used to
summarize limitation or suitability of the soils for all
listed purposes other than for drainage of cropland
and pasture, irrigation, ponds and reservoirs, embank-
ments, and terraces and diversions. For these particu-
lar uses, table 8 lists those soil features not to be
overlooked in planning, installation, and maintenance.

Soil limitations are indicated by the ratings slight,
moderate, and severe. Slight means soil properties are
generally favorable for the rated use, or in other
words, limitations that are minor and easily overcome.
Moderate means that some soil properties are unfavor-
able, but the problem can be overcome or modified by
special planning and design. Severe means soil prop-
erties are so unfavorable and so difficult to correct or
overcome as to require major soil reclamation, special
designs, or intensive maintenance. :

Soil suitability is rated by the terms good, fair, and
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TABLE 8.—Interpretations of

[An asterisk in the first column indicates at least one mapping unit in this series is made up of two or more kinds of soil. The
the instructions for referring to

Soil series and

Degree and kind of limitation for—

Dwellings

map symbols Septic tank Sewage Shallow A Sanitary Local roads
absﬁo:l%glon lagoons excavations b;‘;l:r}:l%?lis landfill and streets

Armster: AmC2 ArC3 __| Severe: mod- | Moderate: Moderate: too | Severe: Moderate: too | Severe:
erately slow slope. clayey; wet- shrink-swell; clayey. shrink-swell ;
permeability. ness. | low strength. low strength.

Auxvasse: AU o Severe: wet- | Slight where Severe: wet- Severe: wet- Severe: wet- Severe: wet-
ness; very protected ness. ness; shrink- ness. ness; shrink-.
slow perme- from flooding; swell; floods. swell.
ability. Severe where

subject to rare

flooding:

floods, wet-

ness.

*Blake: Bk, Bm ________ Severe: wet- | Severe: wet- | Severe: wet- | Severe: Severe: wet- | Severe: low
For Haynie and ness; floods. ness; seepage;| ness; floods. floods. ness; seepage; | strength;

Waldron parts floods. floods. floods; frost
of Bm, see their action,
respective
series.

Booker: Bo ————————er Severe: very | Slight where Severe: wet- | Severe: wet- | Severe: Severe: wet-
slow perme- protected ness; floods; ness; floods; floods; wet- ness; floods;
ability; from flooding; too clayey. shrink-swell. ness; too shrink-swell.
floods; wet- Severe where clayey.
ness. subject to

common
flooding:
floods, wet-
ness.

Calwoods: 'CaB, CbB2 -__| Severe: very | Moderate: Severe: wet- | Severe: Moderate: Severe:
slow perme- slope. ness. shrink-swell. wetness; too shrink-swell ;
ability ; wet- clayey. frost action.
ness. )

edargap:

Ce Cdgl Ee ____________ Severe: Severe: Severe: Severe: Severe: Severe:
floods. floods; seep- floods. floods. floods; seep- floods.

age. age.
Cfl Moderate: Severe: Moderate: Severe: Moderate: Moderate:
floods. floods ; seep- floods. floods. floods ; seep- floods.
age. age.

Chariton: Ch —________ Severe: wet- | Slight whers Severe: wet- | Severe: wet- | Severe: wet- | Severe: wet-
ness; slow protected ness. ness; shrink- ness. ness; frost
permeability. from flooding; swell. action;

Severe where shrink-swell,

subject to rare
flooding;
floods, wet-
ness.

*Chilhowie: CnF _______ Severe: slope;| Severe: slope; | Severe: Severe: Severe: Severe:

For Gasconde slow perme- depth to rock. slope. slope. slope; depth slope.
and Crider ability; depth : : to rock.

parts, see
their respective
series.

to rock.
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soils in such mapping units may have different properties and limitations and for this reason the reader should

another series of this table]
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follow carefully

Suitability as a source of—

 Soil features affecting—

: Pond Embankments, Terraces
Road fill Topsoil reservoir dikes, and Drainage Irrigation and
areas levees diversions

Poor: shrink- Poor: thin Slope o~ Shrink-swell ; Not needed —-___|Slope; moder- Moderately slow
swell; low layer; area erodes easily. ately slow permeability;
strength. reclaim. permeability; erodes easily;

erodes easily. complex
slopes.

Poor: wetness; | Poor: wet- Favorable ______ Compressible; Very slow per- Very slow Very slow per-
shrink-swell. ness. low strength; meability. permeability; meability;

piping. wetness. wetness.

Poor: low Fair: too (30 1 — Low strength; Frost action; Floods; wetness _| Not needed.
strength; clayey. piping. floods. :
frost action.

Poor: wetness; | Poor: wetness; | Favorable ______ Shrink-swell ; Floods; very Slow intake; wet- [ Not needed.
shrink-swell ; too clayey. compressible; slow perme- ness; floods.
low strength. low strength. ability;

wetness.

Poor: shrink- Fair: thin Favorable ___.__ Shrink-swell ____| Not needed —____| Slowintake; wet- | Very slow
swell; frost layer. ness; slope. permeability;
action. wetness.

Fair; frost Fair: siltloam; | Seepage —_—_____ Seepage; piping _| Not needed —____| Droughty; seep- | Not needed.
action. small stones. age; floods.

Poor: cherty
silt loam and
cherty loam;
small stones.

Fair: shrink- Fair: too Seepage _______ Seepage _______ Not needed ——___| Floods - Not needed.
swell. clayey.

Poor: wetness; | Poor: wet- Favorable ______ Compressible; Slow perme- Slow perme- Slow perme-
shrink-swell. ness. low strength; ability; ability; wet- ability; wet-

’ piping. wetness. ness. ness. )

Poor: slope —_._ Poor: slope; Depth to rock ___| Thin layer; hard | Not needed --___| Rooting depth; ' Depth to rock;

~too clayey. to pack.. droughty. " slope.
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TABLE 8.—Interpretations of

Degree and kind of limitation for—

Soil series and

map symbols S%Dtlc tank Sewage Shallow Dwellings Sanitary Local roads
absorption lagoons excavations without landfill and streets
fields basements
Coland: Co _——_______ Severe: Severe: Severe: Severe: Severe: Severe:
floods; wet- floods; wet- floods; wet- floods; wet- floods; floods; wet-
ness. ness, ness. ness; frost wetness, ness; frost
action. action.
Crider: CrC, CrD2 —.___ Slight where Moderate where | Slight where Severe: frost | Slight —ooo—___ Severe: frost
slopes are slopes are 5 slopes are 5 action; low action; low
5 to 9 per- to 9 percent: to 9 percent; strength. strength.
cent ; moder- seepage. moderate
ate where 9 Severe where where 9 to 14
to 14 percent. slopes are 9 percent.
to 14 percent.
Dockery: Do ———o____ Severe: wet- | Moderate where | Severe: wet- -| Severe: wet- | Moderate where | Severe: frost
ness; floods. protected ness; floods. ness; floods; protected action; floods;
from flood- . low strength. from flooding: low strength.
ing: seepage. wetness. :
Severe where Severe where
subject to . subject to
flooding: occasional
floods, wet- flooding:
ness. floods.
*Gasconade: GaC, GdF__| Severe: depth | Severe: depth | Severe: depth | Severe: depth | Severe: depth | Severe: depth
Rock outcrop to rock; large to rock; to rock; large to rock; large to rock; large to rock; large
part of GdF is stones. . seepage. stones. stones. stones; seep- stones.
too variable to : .age.
be rated.
Goss: GoD, GoF —___ Moderate Severe: seep- | Moderate where | Moderate where | Slight where Moderate where
' where slopes age. slopes are 5 slopes are 5 slopes are 5 slopesare 5 .
are b to 14 to 14 percent, to 14 percent: to 14 percent, to 14 percent:
percent; severe where frost action. severe where shrink-swell ;
severe where : 14 to 45 per- Severe where 14 to 45 per- frost action.
14 to 45 cent, slopes are 14 cent. Severe where
percent. : to 45 percent. slopes are 14
to 45 percent.
Hatton: HeB ———______ Severe: slow | Moderate: Moderate: Moderate: Moderate: too | Severe: low
permeability. slope. wetness. shrink-swell ; clayey. strength.
wetness; low
strength.
Haynie: He o ___ Severe: Moderate where | Slight where Severe: © | Severe: | Severe:
floods. protected protected floods. floods. floods; frost
_ from flood- . from flooding. ) action.
ing: seep- Severe where
age. flooding is
Severe where common,
flooding is
common,
Hodge: Hg - __ Severe: Severe: Severe: Severe: Severe: Slight where
floods. floods; seep- floods; cut- floods. floods; seep- protected
age. banks cave, age. from flooding.
Severe where -
subject to
flooding.
*Holstein: HoC2, HoD2, | Moderate: Moderate where | Moderate: too | Moderate: Moderate: too | Moderate:
HrE. moderate slopes are clayey. shrink-swell. clayey. shrink-swell.
Rock outcrop permeability. to 9 percent: .
part of HrE seepage.
is too variable Severe where
to be rated. slopes are 9

to 14 percent.
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Suitability as a source of—

Soil features affecting—

Pond Embankments, . Terraces
Road fill Topsoil reservoir dikes, and Drainage Irrigation and
areas levees : diversions

Poor: low Good . _____ Seepage; slope —-| Compressible; Floods; wet- Wetness; Not needed.
strength; low strength. ness. floods.
excess humus;
frost action.

Poor: frost Good where slopes| Slope; seepage -_| Low strength; Not needed —____{ Erodes easily; Slope, -
action; low are 5 to 9 per- compressible; slope.
strength. cent; fair where hard to pack.

9 to 14 percent.

Poor: frost Go0d mme Seepage ———__ Compressible; Floods; wet- Floods; Not needed.
action; low low strength; ness. wetness.
strength. . piping.

Poor: thin Poor: thin Depth to rock; Large stones; Not needed -.___| Droughty; seep- | Depth to rock;
layer; large layer; large seepage. thin layer; age; rooting large stones;
stones; area stones; area seepage. depth. slope. :
reclaim, reclaim,

Fair where slopes | Poor: small Slope; seepage —.| Compressible; Not needed _____ Complex slopes; | Complex slopes;
are 5 to 14 per- stones; thin hard to pack. droughty; stones. -
cent: frost layer. stones.
action; shrink- :
swell,

Poor where slopes
are 14 to 45
percent.

Poor: low Fair: thin Slope e ___ Low strength; Not needed _____| Slope; erodes Slope; erodes
strength. layer. shrink-swell; easily; slow easily.

compressible. permeability. )

Poor: frost Good o Slope - | Low strength; Not needed —____| Floods; excess Not needed.
action. piping; erodes lime.

easily.
Good o ______ Poor: too Seepage —_——____ Piping; unstable | Not needed —__._| Droughty; fast Not needed.
sandy. fill, intake; soil
blowing.

Fair: shrink- Poor: thin Seepage; slope —_| Compressible; Not needed —.___| Slope; erodes Slope; erodes

swell, layer. piping. ) easily. easily.
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TABLE 8.—Interpretations of
Degree and kind of limitation for—
Soil series and ] . .
map symbols i%gct)fpi?;lrlx{ Sewage Shallow D&%}};ﬁ%s Sanitary Local roads
fields lagoons excavations basements landfill and streets

Keswick: KeC2, KeD, Severe where Severe where Severe: wet- | Severe: Severe: wet- Severe: low

KeC3. slopes are 9 slopes are 9 ness. shrink-swell ; ness. strength;
to 14 percent: to 14 percent: wetness; low shrink-swell ;
slow perme- wetness, strength. frost action.
ability.

Lindley: LnE o Severe: mod- | Severe: Severe: Severe: Moderate: Severe:
erately slow slope. slope. slope. slope. slope.
permeability.

Marion: Ma o Severe: wet- | Slight - Severe: wet- | Severe: wet- | Severe: wet- | Severe: wet-
ness; very ness. ness; shrink- ness. ness; shrink-
slow perme- swell. swell,
ability.

Menfro: MeC2, MeD2, Slight where Moderate where | Slight where Moderate where | Moderate where | Moderate where

MeE, MeF. slopes are 5 slopes are 5 slopes are 5 slopes are b slopes are 5 slopes are 5
to 9 percent; to 9 percent: to 9 percent; to 14 percent: to 20 percent: to 14 percent:
moderate seepage. moderate . shrink-swell. too clayey. shrink-swell,
where 9 to 14 | Severe where where 9 to 14 | Severe where Severe where Severe where
percent; slopes are 9 percent; slopes are 14 slopes are 20 slopes are 14
severe where to 35 percent. severe where to 35 percent. to 35 percent. to 35 percent.
14 to 35 per- 14 to 35 per-
cent. cent.

Mexico: MoB, MpB2 _._| Severe: very | Moderate: Severe: wet- Severe: Moderate: Severe:
slow perme- slope. ness. shrink-swell. wetness; too shrink-swell;
ability; clayey. " frost action.
wetness. .

Modale: Ms o __ Severe: slow | Severe: wet- | Severe: wet- | Severe: Severe: wet- | Severe:
permeability. ness; floods. ness; floods; shrink-swell ; ness; floods. floods; shrink-

too clayey. low strength; swell; low
too clayey. strength.

Moniteau: Mu ———__—___ Severe: Slight where Severe: wet- | Severe: wet- | Severe: wet- | Severe: wet-
floods ; wet- protected from | ness; floods. ness; floods. ness; floods. ness; floods;
ness; slow flooding. frost action.
permeability. | Severe where

subject to
occasional
flooding:
floods, wet-
ness.

Nodaway: Nd _—__ Severe: Severe: Severe: Severe: Severe: Severe:

) floods. floods. floods. floods. floods. floods; frost

action.

Putman: Pt oo Severe: wet- | Slight .- Severe: wet- | Severe: wet- | Severe: wet- | Severe: wet-
ness: very ness. ness ; shrink- | ness. ness; shrink-
slow perme- swell. swell.
ability.

Riverwash: Rv.

Too variable to
be rated.

Sampsel: $SaC2 oo Severe: slow | Moderate: Severe: too Severe: Severe: too Severe:
permeability; slope. clayey; wet- shrink-swell; clayey. shrink-swell ;
wetness. ness. frost action. frost action.

Sharon: Sh cowceee o Severe: Severe: Severe: Severe: Severe: Severe:
floods. floods. floods. floods. floods. floods; frost

action,
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Suitability as a source of —

Soil features affecting—

Pond Embankments, Terraces
Road fill Topsoil reservoir dikes, and Drainage Irrigation and
areas levees diversions

Poor: low Poor: area Slope o Shrink-swell ; Slow perme- Erodes easily; Slow.perme-
strength. reclaim, erodes easily; ability. slope. ability.

low strength. .

Fair: frost Poor: slope ———_| Slope Favorable —___.__ Not needed .___.| Slope - Slope; moder-
action; shrink- . ately slow
swell. permeability.

Poor: wetness; | Poor: wet- Favorable - Compressible; Very slow perme- | Very slow per- Not needed.
shrink-swell. ness. low strength; ability; wet- meability;

piping. " ness. wetness.
| Fair: shrink- Fair: thin Seepage; slope __| Compressible; Not needed ——__.— ASlope; erodes Erodes easily;
swell. layer. low strength. . easily. slope.

Poor: shrink- Fair: thin Favorable —_____ Shrink-swell ____| Not needed _____ Slow intake; wet- | Very slow per-.

swell; frost layer L ness; slope. meability;
action. wetness.

Poor: -low Good - Favorable —.____ Low strength; Slow i)erme- Wetness; floods; | Not needed.
strength; piping; erodes -ability ; poor excess lime.’ .
shrink-swell; easily. outlets; floods.
frost action. .

Poor: Poor: Wet- Favorable ______ Compressible; Slow perme- Slow perme- Not needed.
wetness. ness. low strength; ability; wet- _ ability; wet-

piping. ness. ness.

Poor: frost Good - ___ Seepage ——————__ Low strength __.| Floods —________ Floods —-eoco--- Not needed.
action. :

Poor: .wetness; | Poor: wet- Favorable ——____ Compressible ___| Very slow per- Very slow per- Not needed.
shrink-swell. ness. meability; meability; wet-

wetness. ness; slow
) . intake.

Poor: shrink- Fair: thin Depth to rock; Shrink-swell ____| Not needed ____- "‘Slow intake; Slow perme-
swell; frost layer; too 1 slope. slow perme- ability; wet-
action. clayey. ability; slope. ness.

Poor: frost Good .~ Moderate per- - | Piping; low Floods _———_____ Floods - —____ Not needed.
action.. meability. strength.
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TABLE 8. —Interpretations of
Degree and kind of limitation for—
Soil series and . .
map symbols Septic tank Sewage Shallow Dwellings Sanitary Local roads
absorption la ti without landfill d
fields goons excavations basements an and streets
Snead: SnD e _____ Severe: slow | Severe: Severe: too Severe: Severe: too Severe:
permeability; slope. clayey. shrink-swell. clayey. shrink-swell;
wetness. low strength.
Twomile: Tm . __ Severe: wet- | Slight where Severe: wet- | Severe: wet- | Severe: wet- Severe: wet-
ness; slow protected ness. ness; floods. ness. ness; frost
permeability. | from flooding. action,
Severe where
flooding is
rare: floods;
wetness.
Waldron: Wa _______ Severe: slow | Slight where Severe: wet- | Severe: wet- | Severe: Severe:
permeability. | . protected ness; too ness; floods; . floods ; wet- floods; shrink-
from flooding. clayey. shrink-swell. ness; too swell; low
Severe where clayey. strength.
flooding is
common:-
floods; wet-
ness.
Weller: WeB, WeC2 ___| Severe: slow | Moderate where | Moderate: Severe: Moderate: too | Severe:
permeability. slopes are 2 wetness. shrink-swell. clayey. shrink-swell.
to 5 percent, :
severe where
5 to 9 percent.
Winfield: WnB, WnC2, Moderate Moderate where | Moderate where | Moderate where | Moderate where | Moderate where
WnD2, WnE, WnF. where slopes slopes are 2 slopes are 2 slopes are 2 slopes are 2 slopes are 2
are 2to 15 to 9 percent: to 14 percent: to 14 percent: to 20 percent: to 14 percent:
percent: seepage. wetness, shrink-swell. too clayey. shrink-swell.
moderate Severe where Severe where Severe where Severe where Severe where
permeability, slopes are 9 slopes are 14 slopes are 14 slopes are 20 slopes are 14
slope where to 35 percent. to 35 percent. to 35 percent. to 35 percent. to 35 percent.
slopes are 9
to 15 percent.
Severe where
slopes are 15
to 35 percent.

! Cedargap clay loam, loamy variant.

poor, which have, respectively, meanings approxi-
mately parallel to the terms slight, moderate, and
severe,

Following are explanations of some of the column
in table 8. '

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from
a septic tank into- natural soil. The soil material be-
tween depths of 18 inches and 6 feet is evaluated. The
soil properties considered are those that affect both
absorption of effluent and construction and operation
of the system. Properties that affect absorption are
permeability, depth to water table or rock, and suscep-
tibility to flooding. Slope is a soil property that affects
difficulty of layout and construction and also the risk
of soil erosion, lateral seepage, and downslope flow of
effluent. Large rocks or boulders increase construction
costs.

Sewage lagoons are normally shallow ponds con-

structed to hold sewage within a depth of 2 to 5 feet
long enough for bacteria to decompose the solids. A
lagoon has a nearly level floor and sides, or embank-
ments, of compacted soil material. The assumption is
made that the embankment is compacted to medium
density and the pond is protected from flooding. Prop-
erties are considered that affect the pond floor and the
embankment. Those that affect the pond floor are
permeability, organic matter content, and slope; and
if the floor needs to be leveled, depth to bedrock be-
comes important. The soil properties that affect the
embankment are the engineering properties of the em-
bankment material as interpreted from the Unified
Soil Classification and the amounts of stones, if any,
that influence the ease of excavation and compaction
of the embankment material. '

Shallow excavations are those that require digging
or trenching to a depth of less than 6 feet, as for
example, excavations for pipelines, sewer lines, phone
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Suitability as a source of— Soil features affecting—
Pond Embankments, Terraces
Road fill Topsoil reservoir dikes, and Drainage Irrigation and
areas levees diversions
Poor: shrink- Poor: too Depth to rock; Compfessible; Not needed ——--- Slope; rooting Depth to rock;
swell. clayey. slope. thin layer; depth. erodes easily;
shrink-swell. slow perme-
' ability.
Poor: Poor: wet- - Favorable ... Compressible; Slow perme- Slow perme- Not needed.
wetness. ness. low strength; ability; wet- ability; wet-
piping. ness. ness.
Severe: shrink- | Poor: too Favorable ..____ Shrink-swell; Floods; slow per; Slow intake; wet- | Not needed.
swell; low clayey; thin compressible; meability; wet- ness; floods.
strength. layer, low strength. ness. '
Poor: shrink- Fair: areare- | Favorable —____ Compressible; Not needed —__—_ Erodes easily; Favorable.
swell.. : claim; thin - low strength; . slow intake.
layer. - shrink-swell.
Fair: shrink- Fair where slopes | Slope; seepage —_| Compressible; Not needed ——_—_ Slope; erodes Slope; erodes
swell. are 2 to 14 per- low strength. easily. easil'y.
cent: thin :
layer.
Poor where slopes
are 14 to 35
percent,

and power transmission lines, basements, open ditches,
and cemeteries. Desirable soil properties are good work-
ability, moderate resistance to sloughing, gentle slopes,
absence of rock outcrops or big stones, and freedom
from flooding or a high water table.

Dwellings, as rated in table 8, are not more than
three stories high and are supported by foundation
footings placed in undisturbed soil. The features that
affect the rating of a soil for dwellings are those that
relate to capacity to support load and resist settlement
under load, and those that relate to ease of excavation.
Soil properties that affect capacity to support load are
wetness, susceptibility to flooding, density, plasticity,
texture, and shrink-swell potential. Those that affect
excavation are wetness, slope, depth to bedrock, and
content of stones and rocks.

Sanitary landfill is a method of disposing of refuse
~in dug trenches. The waste is spread in thin layers,

compacted, and covered with soil throughout the dis-

posal period. Landfill areas are subject to heavy
vehicular traffic. Some soil properties that affect suit-
ability for landfill are ease of excavation, hazard of
polluting ground water, and trafficability. The best
soils have moderately slow permeability, withstand
heavy traffic, and are friable and easy to excavate.
Unless otherwise stated, the ratings in table 8 apply
only to a depth of about 6 feet, and therefore limitation
ratings of slight or moderate may not be valid if
trenches are to be much deeper than that. For some
soils, reliable predictions can be made to a depth of
10 to 15 feet, but regardless, every site should be in-
vestigated before it is selected.

Local roads and streets, as rated in table 8, have an
all-weather surface expected to carry automobile traf-
fic all year. They have a subgrade of underlying soil
material ; a base consisting of gravel, crushed rock, or
soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.



76 SOIL SURVEY

These roads are graded to shed water and have ordi-
nary provisions for drainage. They are built mainly
from soil at hand, and most cuts and fills are less than
6 feet deep.

Soil properties that most affect design and construe-
tion of roads and streets are load supporting capacity
and stability of the subgrade, and the workability and
quantity of cut and fill material available. The
AASHTO and Unified classifications of the soil ma-
terial, and also the shrink-swell potential, indicate
traffic supporting capacity. Wetness and flooding affect
stability of the material. Slope, depth to hard rock,
content of stones and rocks, and wetness affect ease of
excavation and amount of cut and fill needed to reach
an even grade. ‘

Road fill is soil material used in embankments for
roads. The suitability ratings reflect the predicted per-
formance of soil after it has been placed in an em-
bankment that has been properly compacted and
provided with adequate drainage and the relative ease
of excavating the material at borrow areas.

Topsoil is used for topdressing an area where vege-
tation is to be established and maintained. Suitability
is affected mainly by ease of working and spreading
the soil material, as for preparing a seedbed; natural
fertility of the material, or its response to plants when
fertilizer is applied; and absence of substances toxic to
plants. Texture of the soil material and its content of
stone fragments are characteristics that affect suit-
ability, but also considered in the ratings is damage
that results at the area from which topsoil is taken.

Pond reservoir areas hold water behind a dam or
embankment. Soils suitable for pond reservoir areas
have low seepage, which is related to their permeabil-
ity and depth to fractured or permeable bedrock or
other permeable material. '

Embankments, dikes, and levees require soil mate-
rial resistant to seepage and piping and of favorable
stability, shrink-swell potential, shear strength, and
compactibility. Presence of stones or organic material
in a soil are among factors that are unfavorable.

Drainage of cropland and pasture is affected by such
soil properties as permeability, texture, and structure;
depth to claypan, rock, or other layers that influence
rate of water movement; depth to the water table;
slope; stability in ditchbanks; susceptibility to stream
overflow; salinity or alkalinity ; and availability of out-
lets for drainage. . '

Irrigation of a soil is affected by such features as
slope, susceptibility to stream overflow, water erosion,
or soil blowing; soil texture; content of stones; accu-
mulation of salts and alkali; depth of root zone; rate
of water intake at the surface; permeability of soil
layers below the surface layer and in fragipans or
other layers that restrict. movement of water; amount
of water held available to plants; and need for drain-
age ot depth to water table or bedrock.

Terraces and diversions are embankments or ridges
constructed across the slope to intercept runoff so that
it soaks into the soil or flows slowly to a prepared
outlet. Features that affect suitability of a soil for ter-
races are uniformity and steepness of slope; perme-
ability ; and resistance to water erosion, soil slipping,
and soil blowing. A soil suitable for these structures

provides outlets for runoff and is not difficult to
vegetate.

Formation and Classification
of the Soils

This section tells how the factors of soil formation
have affected the development of soils in Montgomery
and Warren Counties. It also explains the system of

- soil classification and places the soil series in some of

the higher categories of this classification.

Factors of Soil Formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by geologic agen-
cies. The characteristics of the soil at any given point
are determined by the physical and mineralogical com-
position of the parent material, the climate under
which the soil material has accumulated and existed °
since accumulation, the plant and animal life on and
in the soil, the relief, or lay of the land, and the
length of time the forces of soil formation have acted
on the soil material, v

Climate and plant and animal life, chiefly plants,
are active factors of soil formation. They act on the
parent material that has accumulated through the
weathering of rocks and slowly change it to a natural
body that has genetically related horizons. The effects
of climate and plant and animal life are conditioned
by relief. The parent material also affects the kind of
soil profile that is formed and, in extreme cases, de-
termines it almost entirely. Finally, time is needed for
changing the parent material into a soil profile. Gen-
erally, a long time is required for the development of
distinct horizons.

The factors of soil formation are so closely inter-
related in their effects on the soil that few general-
izations can be made regarding the effect of any one
factor unless conditions are specified for the other
four. Many of the processes of s0il development are
unknown,

Parent material

Parent material is the unconsolidated mass from
which a soil is formed. The formation or the deposition
of this material is the first step in the development of
a soil profile. The characteristics of the material de-
termine the limits of chemical and mineralogical com-
position of the soil. In. Montgomery and Warren
Counties, four principal kinds of parent material,
alone or- in combinations of two or more, have con-
tributed to the formation of the soils. These four kinds
are residual material weathered from bedrock, glacial
or ice-deposited material, loess or wind-deposited ma-
terial, and alluvial or water deposited material. Of
lesser importance is colluvium, which was transported
short distances downslope by the action of water and
gravity. '

Residual material, or residuum, has weathered from
limestone, sandstone, and shale. Limestone derived
parent material in the two counties are divided into
two broad groups for the purposes of the soil survey.
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Residuum from cherty limestone and thinly inter-
bedded shale is the parent material of Goss soils.
Gasconade and Chilhowie soils formed in material
weathered from relatively chert free limestone forma-
tions and interbedded shale. Sampsel and Snead soils
formed in shale residuum. Sandstone residuum, mixed
with colluvium weathered and transported from lime-
stone and shale upslope, provided the parent material
of Holstein soils.

Glacial parent material, composed of clay, silt, sand,
gravel, stones, and a few boulders, was transported by
ice action. Much of the material in the glacial till
mass was moved long distances, but some of it is of
fairly local origin. Armster, Keswick, and Lindley
soils formed in glacial till.

Loess, a silty material transported by wind, is the
most extensive of the parent material in the survey
area. The principal source is believed to have been the
flood plain of the Missouri River following the retreat
of the last glacier. Deepest deposits of loess are on the
hills bordering this flood plain, where they formed the
parent material of Menfro and Winfield soils. Further
from the source, the windborne deposits were shal-
lower and contained more clay. In the prairie région
of the two counties, this material was deposited in a
poorly drained setting. Here they formed the parent
material of Mexico and Putnam soils. On narrow ridge-
tops, loessial deposits were thin. Hatton soils formed
in loess and the underlying glacial materials in this
setting. :

' The parent material of all the bottom land in Mont-
gomery and Warren Counties is alluvium. Reflecting
the diverse origins and the wvarying speeds of flowing
‘water, this material ranges greatly in texture and in
chemical and mineralogical composition, Bottom land

along small tributary streams is limited to local up--

lands for a source of alluvium parent material. The

Missouri River flood plain soils have as a source of .

their parent material the vast drainage system of the
“Big Muddy.” Abundantly supplied with unweathered
niinerals, Haynie and Blake soils, for example, are very
fertile and neutral in reaction. In contrast Sharon
soils, which formed in material washed largely from
acid glacial deposits along small streams are infertile
and acid in reaction.

Climate

Climate has been an important factor in the forma-
tion of the soils of Montgomery and Warren Counties.
The effect of rainfall and témperature on soil forma-
tion continues to the present.. As a result of climate in
past ages, soil forming material was deposited by ice
and wind. Since that time climate has affected the
soils that formed in these and other materials. The
rate of geologic erosion varies with the climate, and
the shape and character of the land forms that make
up an area are influenced accordingly. Changes in
the relative abundance and species composition of
plant and animal life are directed by climatic change.
Present climatic conditions favor the growth of trees
at the expense of prairie grasses. The prairie region
in the two counties may be a relic of a more arid cli-
matic cycle, but the reason for its persistence until the
time of settlement is not well understood.

Higher temperatures and rainfall encourage rapid

chemical change and physical disintegration. Calcium
carbonate and other soluble salts are removed by leach-
ing ahd then fertility declines. Nearly' 4all the upland
soils in Montgomery and Warren Counties show these
climatic effects. o : ' ,

Prominent layers of any kind in a soil, if the soil is
other than one that formed in alluvium, indicate that
chemical wéathering has been intense. Examples are
the claypans and bleached subsurface layers in Put-
nam, Mexico, and Marion soils and the fragipan in
Hatton soils. ‘ ' L '

The influence of regional climate on soil formation
is ‘modified in many places by local conditions. For
example, shallow Gasconade soils intermingled with
Rock outerop form on steep, south-facing slopes un-

" der the influence of a microclimate that is warmer and

less humid than the opposite north-facing slopes where
the deeper Chilhowie soils formed. ' '

" Climate, then, has greatly influenced the nature and
degree of weathering in the soils of the two counties.
Native vegetation, however, has more than likely had
other influences as well.

Plant and animal life

In addition to the mineral matter provided by par-
ent material, another important component is organic
matter, Plants, animals, insects, bacteria, and fungi
are important in the formation of soils, and their more
or legs decomposed residue makes up the organic frac-
tion. Humus, or stable organic matter, is the part
within this fraction that is resistant to further decom-
position, It is black or brown in color and colloidal in
nature. It has a capacity to hold and deliver water and
nutrients to plants that exceeds that of clay, its inor-
ganic counterpart. The presence of organic matter
favorably affects granulation and tilth and greatly in-
fluences soil color, especially that of the surface layer.
Exceptions to this are recent alluvial soils. Their color
is that of the parent material in which they formed.
The nitrogen supply, and to an extent the natural
fertility of a soil, are directly related to its organic
matter content. = - : ' o

In the category of plant and animal life, the kind of
native vegétation (prairie grasses versus forest trees).

-is the factor that has most profoundly influenced soil

formation in Montgomery and Warren Counties.
Prairie grasses and deciduous trees have marked dif-
ferences in rooting habits, life span, and mineral com-
position, and there are significant differences in the
micro-organisms and animals associated with each.

Organic matter additions to soils under forest are
mostly in the form of leaves, twigs, and logs which
decompose at the soil surface. These materials tend to
be acid in reaction. This results in forest soils develop-
ing a very thin, dark colored surface layer and a
leached subsurface layer. - ' _

In contrast, organic matter additions to soils under
prairie grasses are largely caused by the yearly death
and decay of annual and biennial plants. Plant tops
decompose at the surface, but a large share of this
material is in the soil in the form of roots at various
depths. The materials thus- added tend to be richer in
mineral composition than forest residue. As a result,
soils that formed under prairie grasses.have a much



78 SOIL SURVEY

thicker, dark colored surface layer and tend to be less
acid than their forest counterparts that formed in
similar parent material.

In slightly more than one-third of the survey area,
the soils formed under prairie grasses. Mexico, Arm-
ster, and Putnam are the most important of these soils.
Each of these series has what can be considered its
counterpart in which the soils formed under forest
trees with other factors being approximately equal.
Thus, Mexico and Hatton soils both formed in loess
and the underlying glacial sediment in areas where
slopes are gentle. Armster and Keswick soils both
formed in glacial material in areas where slopes are
similar. Putnam and Marion soils also have similar
settings. The factors of time and climate were equal or
nearly so in each case. In each of these paired exam-
ples, the marked differences in the soils are caused by
differences in native vegetation ; that is, prairie grasses
versus forest trees. Goss, Menfro, and Winfield soils
are examples of upland soils that formed under forest
and have no counterparts that formed under prairie
in the survey area.

Micro-organisms, especially bacteria and fungi,
play an important role in soil formation. They reduce
raw and partly decomposed organic matter to humus,
releasing plant nutrients in the process. Nodule bac-
teria fix atmospheric nitrogen, essential to organic
matter buildup. ‘

Earthworms, insects, and burrowing animals have
a favorable effect on tilth, fertility, and internal
drainage. A

The activities of man have, in a remarkably short
time, had a profound effect on soil formation pro-
cesses in Montgomery and Warren Counties. The
American Indian lived as a part of the natural ecosys-
tem without significantly altering it. Alteration began
with the first settlement and has continued at an accel-
erating pace. The prairie grasses have yielded to the
plow. Nearly all the bottom lands and many upland
areas have been cleared and are farmed. Huge ma-
chines till the soil and harvest the crops. Chemicals are
used to fertilize desirable plants and to control un-
wanted plants, insects, and pests. Improved varieties
of grain and forage crops are grown. These changes
have helped bring about increased production of food,
fiber, and timber products and a higher standard of
living. But in terms of sustained productivity, the net
effect on soil formation of man’s activities has been
adverse. Soils in most of the cropland in the two coun-
ties are subject to erosion. Accelerated erosion con-
tinues to reduce the potential of many soils, but man
has the capacity to reverse this trend.

Relief

Relief, or topography, refers to the lay of the land.
Relief may be characterized by gradient (degree or
percent of slope) and by the length, shape, aspect and
uniformity of the slopes that make up a landscape. It
is an important factor in determining the pattern and
distribution of soils on a landscape because of its in-
fluence on drainage, runoff, and erosion.

Relief varies greatly in Montgomery and Warren
Counties, ranging from that of the nearly level to
moderately sloping prairie region to very steep hill-
sides and vertical cliffs of the dissected areas. Other

things being equal, more water enters the soil in areas
of nearly level soils than in areas of more sloping soils.
This intensifies leaching, translocation of clay, and
other soil forming processes. Over long periods a sub-
soil high in content of clay forms under a bleached
subsurface layer. Putnam and Marion soils show the
results of these processes. : :

At the other extreme are very steep soils. Here run-
off is excessive and the rate of soil formation is slowed.
Removal of weathering products by geologic erosion
almost keeps pace with their accumulation through
weathering. Gasconade and Chilhowie soils formed un-
der these conditions.

Time

Time is necessary for the various processes of soil
formation to act upon parent material to form soil.
The time involved may be very short or very long, and
the soils of Montgomery and Warren Counties show a
wide range in their ages. ,

_ Perhaps the time factor is best understood by con-
sidering the extremes. On the one hand we have “in-
stant soils” left behind by flood waters receding from
the Missouri River flood plain. These are the youngest
soils of the area; indeed, some of them are younger
than the people who farm them. Some of the recent
Hodge, Haynie, Blake, and Waldron soils on the river
side of levees are examples of these young soils.

At the other extreme are soils that formed in loess
on nearly level topography at the highest elevations in
the survey area. These old timers, Putnam and Marion
soils for example, show their advanced age in a number
of profile features. The carbonates originally present
in their parent material have leached to a great depth,
leaving them quite acid throughout. Clay has been
concentrated in distinct subsoil horizons, both by for-
mation thrqugh weathering and through translocation
by percolating water. A bleached subsurface horizon
forms by water tables “perched” above an impervious
subsoil. All these processes have taken place over a
long time period. .

Most soils in the area- are intermediate between
these extremes in age. Moniteau soils on stream ter-
races are acid in reaction and have a clay enriched
subsoil. They formed in the same kind of alluvium as
the “young” Nodaway soils on adjacent first bottoms,

‘but in materials which have been in place much longer.

Thus, Moniteau soils can be considered “middle aged.”

The shallow, steep Gasconade soils afford a some-
what different example. The limestone and shale from
which the parent materials form are far older than
the oldest soil in the area. But removal of materials
by geologic erosion almost keeps pace with accumula-
tion through weathering. Thus, these soils are consid-.
ered “young.”

The age of a soil, as expressed in profile characteris-
tics, is not an absolute function of time, but is rather
the result of the interaction of the other factors of
soil formation over periods of time. Time, or age, is
influenced by topography and climate. It should be re-
membered that, in any discussion of soil formation,
the various factors are separated only for the purpose
pf st%dy and understanding. No such isolation exists
in nature. '
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Classification of the Soils

Soils are classified so that we can more easily re-
member their significant characteristics. Classification
enables us to assemble knowledge about the soils, to
see their relationship to one another and to the whole
environment, and to develop principles that help us to
understand their behavior and their response to manip-
ulation. First through classification, and then through
use of soil maps, we can apply our knowledge of soils
to specific fields and other tracts of land.

The narrow categories of classification, such as
those used in detailed soil surveys, allow us to orga-
nize and apply knowledge about soils in managing
farms, fields, and woodlands; in developing rural
areas; in engineering work; and in many other ways.
Soils are placed in broad classes to facilitate study and
comparison in large areas such as countries and conti-
nents. \

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Because this system is under . continual study,
readers interested in developments of the current sys-
t(em sh)ould search the latest literature available

11, 14).

The current system of classification has six cate-
gories. Beginning with the broadest, these categories
are order, suborder, great group, subgroup, family, and
series. In this system the criteria used as a basis for
classification are soil properties that are observable
and measurable. The properties are chosen, however,
so that the soils of similar genesis, or mode of .origin,
are grouped. The same property or subdivisions of this
property may be used in several different categories.
In table 9 the soil series of Montgomery and Warren
Counties are placed in four categories of the current
system. Classes of the current systems are briefly de-
fined in the following paragraphs. '

ORDER. Ten soil orders are recognized. The proper-
ties used to differentiate among soil orders are those
that tend to give broad climatic groupings of -soils.
Three exceptions to this are the Entisols, Histosols,
and Vertisols which occur in many different climates.

SUBORDER. Each order is' subdivided into subor-
ders using those soil characteristics that seem to pro-
duce classes with the greatest genetic similarity. The
suborders are more narrowly defined than are the or-
ders. The soil properties used to separate suborders
are mainly those that reflect either the presence or
absence of a water table at a shallow depth, soil cli-
mate, the accumulation of clay, iron, or organic car-
bon in the upper solum, cracking of soils caused by a
decrease in soil moisture, and fine stratification.

GREAT GROUP. Soil suborders are separated into
great groups on the basis of uniformity in the kinds
and sequence of soil horizons and features. The hori-
zons used to make separations are those in which clay,
carbonates, and other constituents have accumulated
or have been removed; and those that have pans that
interfere with growth of roots, movement of water, or

both. Some features used are soil acidity, soil climate,

soil composition, and color. The names of great groups
have three or four syllables and are made by adding
a prefix to the name of the suborder.

SUBGROUP. Great groups are subdivided into sub-

groups, one representing the central (typic) segment
of the group, and others called intergrades that have
properties of the group and also one or more proper-
ties of another great group, suborder, or order. Other-
subgroups may have soil properties unlike those of
any other great group, suborder, or order.

FaMiLy. Soil families are separated within a sub-
group primarily on the basis of properties important
to the growth of plants or to the behavior of soils
when used for engineering. Among the properties con-
sidered are texture, mineralogy, reaction, soil temper-
ature, permeability, soil depth, and consistence. A
family name consists of a series of adjectives pre-
ceding the subgroup name. The adjectives are the

class nameés for particle size, minerology, temperature

regime, or other family differentiae. (See table 9.)

Environmental Factors
Affecting Soil Use

The settlement of Montgomery and Warren Coun-
ties and later population trends are presented in the
first part of this section. This presentation is followed
by information on relief and drainage of the county
and information on communication, transportation,
and industry. A description of educational, cultural,
and recreational facilities of the county is presented
next, and then a subsection on climate of Montgomery
anqc_Warren Counties is provided at the end of the
section.

Settlement and Population

Prior to the first settlement, various tribes and
bands of Indians occupied what is now Montgomery
and Warren Counties. The Missouri, Osage, Sac, and
Fox tribes were among those who claimed the survey
area as their home and hunting ground.

Prior to the Louisiana Purchase in 1803, the area
was under the rule of the Spanish and, subsequently,
the French government. In the 1760’s the French
founded the ‘trading post of Charrette Village at the
confluence of Charrette Creek and the Missouri River.
No trace of this settlement remains. During Spanish
occupation numerous land grants were made, several
in what is now Warren County. These claims were

" respected under succeeding French and United States

sovereignty. Most such claims were sold to incoming
Americans from the southern states and to families
in the St. Louis area who wished to move to the
frontier,

The early settlers came mainly from Kentucky, Vir-
ginia, and Tennessee, but a few came from states
north of the Ohio River. They quickly filed claim to
the best land along the streams and lower uplands. In
1808 a group of Kentuckians moved into the area.
Daniel Boone, by this time an old man, moved into War-
ren County with his family. He and his wife lived with
their daughter and son-in-law, Flander Callaway, in
their home at Marthasville. :

The tide of immigration from the south and the Ohio
valley was checked by the war of 1812, but it in-
creased thereafter. Germans make up the major for-
eign immigration.
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TABLE 9.—Classification of soil series

Series - Family Subgroup Order
Armster . ______________ Fine, montmorillonitie, mesic Mollic Hapludalfs oo Alfisols.
Auxvasse Fine, montmorillonitic, mesic - ____| Aeric Albaqualfs Alfisols.
Blake? Fine-siity, mixed, mesic Aquic Udifluvents —__________ ———~-| Entisols.
Booker Very fine, montmorillonitic, mesic ——________ Vertic Haplaquolls —_._____ e Mollisols.
Calwoods oo —_———| Fine, montmorillonitic, mesic Aeric Ochraqualfs _______________ Alfisols.
Cedargap - _______—— Loamy-skeletal, mixed, mesic Cumulic Hapludolls _______________ Mollisols.
Cedargap, loamy variant | Fine-loamy, mixed, mesic Typic Hapludolls : Mollisols.
Chariton ________________ Fine, montmorillonitic, mesic ~———___________ Mollic Albagualfs —_______________ Alfisols.
Chilhowie® . __ Very fine, mixed, mesic. Typic Hapludalfs Alfisols.
Coland -| Fine-loamy, mlxed mesic - Cumulie Haplaquolls .. _._____ Mollisols.
Crider Fine-silty, mixed, mesic : Typie Paleudalfs Alfisols.
Dockery Fine-silty, mixed, nonacid, mesic ———___________ Aquic Udifluvents . _____ Entisols.
Gasconade . _______.___ Clayey-skeletal, mixed, mesic Lithic Hapludolls . _____________ Mollisols.
Goss Clayey-skeletal, mixed, mesic Typic Paleudalfs Alfisols.
Hatton Fine, montmorillonitic, mesic _——__________.__ Typic Hapludalfs —______________ Alfisols.
Haynie® Coarse- silty, mixed (calcareous), mesic —.._..-_ Mollic. Udifluvents _.______________ Entisols.
Hodge Mixed, mesic Typic Udipsamments —____________ Entisols.
Holstein Fine- loamy, mixed, mesic Typic Paleudalfs : Alfisols.
Keswick Fine, montmorillonitie, mesi¢ .. _________ Aquic Hapludalfs o ___ Alfisols.
Lindley Fine-loamy, mixed, mesic —-| Typic Hapludalfs Alfisols.
Marion ————— o~ Fine, montmorlllonltlc, mesic Albaquic Hapludalfs . ______.__ Alfisols. -
. Menfro Fme silty, mixed, mesic -| Typic Hapludalfs . Alfisols.
Mexico Fine, montmorlllonltlc mesic Udollic Ochraqualfs —______ . _._ ~ Alfisols.
Modale * e Coarse-silty over clayey, mixed (calcareous), :
mesic Aquic Udifluvents . _________ Entisols.
Moniteau ______o_______.__ Fine-silty, mixed, mesic —-—| Typic Ochraqualfs _._______.______ Alfisols.
Nodaway - oo Fine-silty, mixed (nonacid), mesic —___________ Mollic Udifluvents ________________ Entisols.
Putnam X Fine, montmorillonitic, mesic Mollic Albaqualfs __.. mie—--! Alfisols.-
Sampsel ® —_____________ Fine, montmorillonitie, mesic, sloping ——_______ Typic Argiaquolls __ _| Mollisols.
Sharon ® Coarse-silty, mixed, acid, mesic - ___________ Typie Udifluvents ________________ Entisols.
Snead __ Fine, mixed, mesic Aquic Hapludolls Mollisols.
Twomile o ___________ Fine-silty, mixed, mesic Typie Albaqualfs Alfisols. -
Waldron —— e Fine, montmorillonitic (calcareous), mesic .- Aeric Fluvaquents __.._______.._____ Entisols.
Weller Fine, montmorillonitic, mesic Aquic Hapludalfs —____.___________| Alfisols.
Winfield ? o ____ Fine-silty, mixed, mesic Typic Hapludalfs Alfisols.

* These soils are taxadjuncts to the Blake series. The depth to materials coarser textured than silty clay loam is greater than
the limit for Blake soils, and coarser textured material is between depths of 40 and 60. inches.

2These soils are taxadjuncts to the Chilhowie series because of a B horizon that is redder than the one in those soils.

® These soils are taxadjuncts to the Haynie series because of a surface horizon that is lighter colored than the one in those

soils.

* These soils are taxadjuncts to the Modale series because they are browner than Modale.soils and lack free carbonates in most

of the control section.

% These soils are taxadjuncts to the Sampsel series because of a surface horizon that is thinner than the minimum limit and is

darker colored.

® These soils are taxadjuncts to the Sharon series because they have mottles that have a chroma 2 hlgher than is allowed

in the control section.

" These soils are taxadjuncts to the Winfield series because of the chert fragments and sand grains.in the lower part of the

solum.

Farming soon became. the solid economic base of
the area. Corn, wheat, hemp, and livestock were major
income sources.

As the population grew and the economic base sta-
bilized, formal county government, church, and schools
developed. Montgomery County was organized in 1818
and Warren County was carved from it in 1833.

Total population.of the two counties reached a peak
of about 36,500 in 1900, then gradually decreased to a
low of about 19,200 in 1950. An upturn to about
19,850 was evident in the 1960 census. The long and
gradual decline in population was due largely to mech-
anization of farming, as small farms were combined
into larger units, and young people migrated to urban
areas. The recent upturn is caused by an increase in
industrial job opportunities in the area and an in-
crease in the number of people commuting to jobs in
the St. Louis area.

Relief and Drainage

The survey area includes several major physio-
graphic regions. The alluvial flood plain of the Missouri
parallels its southern boundary. In northward sequence
from here are the loess covered ‘“‘river hills,” the steep
dissected areas of dominantly residual s01ls and the
loess covered glacial till plain of the prairie region.
Exposed glacial till forms a band of varying thickness
around most of the latter region.

Bedrock is covered by loess, glacial till, or both over
most of the two counties. It is exposed to soil forming
processes only in the steeper areas of the landscape.
It spans the geologic sequence from the Pennsylvaman
in the northwest, through the Mississippian in the
central part, and then to the Ordivician along the
southern edge parallel to the Missouri River.

Elevation ranges from 470 feet above sea level on
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the Missouri River flood plain in the southeast corner
of Warren County to 950 feet in west central Warren
County, a variation of 480 feet. Small areas in both
counties have an elevation of more than 920 feet within
three miles of the Missouri River. Local relief in the
dissected areas ranges to as much.as 200 feet in one-
eighth mile or 8340 feet in one-fourth mile. In contrast,
many prairie areas show elevation differences of only
20 to 40 feet per one-half mile.

Roughly, the southern half of the survey area drains
into the Missouri River, and the northern half into
the Mississippi through the Cuivre River watershed.
U.S.-Highway I-70 is on or near the primary divide
between the two major drainage systems.

The major Missouri River tributaries are the Loutre
River, Massas Creek, Lost Creek, Charrette Creek, and
Wolf Creek. West Fork of Cuivre River, Elkhorn
Creek, Coon Creek, Camp Creek, and Indian Camp
Creek are the principal Cuivre River tributaries.

Communications, Transportation, and Industry

Weekly newspapers are published in Montgomery
City, Wellsville, Marthasville, and Warrenton. Tele-
phone service and electric power are readily available
to rural as well as city dwellers. Radio and television
reception is good to excellent in the survey area. One
radio station, located in Warrenton, broadcasts in the
area.

Transportation facilities are good. Interstate I-70
passes through the approximate middle of the survey
area east to west. Missouri Highway 54 parallels the
Missouri River in a basic east to west path. Crossing
the two county area, approximately north to south,
are Missouri Highways 19, 47, and 161. The area is
served by three railroads—the Burlington Northern,
the Missouri-Kansas-Texas, and the Norfolk and
Western.

Grain markets are in Bellflower, Jonesburg, McKit- -

trick, Montgomery City, Rhineland, and Wellsville in
Montgomery County, and in Marthasville, Treloar,
Warrenton, and Wright City in Warren County. Live-
stock markets are in Montgomery City, in adjoining
counties, and in St. Louis.

The two county area has at least 13 manufacturing
plants, each of which employs 20 or more persons.
These plants employ a total of about 1,300 workers. The
principal products are clothing, metal products, furni-
ture, and firebrick. :

About 25 percent of the labor force living in the
area is employed outside of it, primarily in the St.
Louis metropolitan area. The percentage of the labor
force in this category is expected to increase signifi-
cantly in the next decade.

Educational, Cultural, and Recreational
Facilities

Four high schools and nine elementary schools are
in the area. A junior college is at Union, and several
colleges and universities are in the St. Louis area. Al-
though hospitals are not in the immediate survey area,
three are just outside of it in Hermann, Troy, and
Washington. The area has many churches and several
nursing homes.

The survey area has many outdoor recreational fa-
cilities. Among these are municipal, commercial, and
public areas developed and maintained for recrea-
tional purposes. In addition there are several specific
leisure areas. These include state forests, state parks,
and wildlife areas. Graham Cave State Park has camp-
ing sites for the day or weekend visitor, in addition
to interesting caverns. Over 3,000 acres are contained
in Daniel Boone and Reifsnider State Forests. There are
also four wildlife areas. Hunting is permitted in the
Danville area, and picnicking, fishing, and hunting are
allowed in the Marshall Diggs area. The William Logan
and Wellsville areas also have fishing and hunting fa-
cilities. The Daniel Boone monument at Marthasville
is a popular tourist attraction. Many lakes and ponds
offer fishing opportunities. There arée many excellent
hunting areas and picnic areas for family outings.

Climate ’

The climate of Montgomery and Warren Counties is’
quite variable during all seasons. Air from the north-
ern part of the continent frequently invades the coun-
ties, while warm and humid air from the Gulf of
Mexico is not uncommon. In summer the temperatures
are more uniform than in winter. The summer rain is
quite variable, depending on the frequency of thunder-
showers.

The topographic features in the counties do not exert

a major influence on the climate. In the hilly regions,

however, cooler nighttime minimum temperatures oc-
cur on valley floors than along the slopes.

The greatest rainfall occurs in May and June, but
there is no sharp seasonal distribution in precipitation.
The average precipitation in December, January, and
February is 16 percent of the annual total as compared
to about 28 percent for March through May, 30 per-
cent for June through August, and 26 percent for the
three fall months,

The heaviest daily rainfall occurred in November
1947. It was slightly more than 5.5 inches. Daily pre-
cipitation in excess of 2.5 inches has occurred in all
months except January, February, and March.

Snowfall has not occurred before early November,
and snow as late as April 1 is quite rare. The heaviest
snowfall is generally in early March. The maximum
depth reported for a thirty-year period was slightly
more than 35 inches. '

The temperature and precipitation data given in
table 10 are from the weather station at Warrenton,
Missouri.

Evapotranspiration follows the trend of tempera-
tures through the year, with the highest demand for
water occurring in July and August. During June, in
four out of 10 years, plants must depend on soil mois-
ture to overcome deficient rainfall. In July and August
the atmospheric demand for water is greater than the
supply from rainfall in 80 to 85 percent of the years.

Table 11 shows the last date in spring and the first
date in fall when specified temperatures can be ex-
pected. January is the month with the coolest average
temperature, and July is the month with the warmest
average temperature. The average maximum temper-

"By WAYNE L. DECKER, chairman, Atmospheric Science, Col-
lege of Agriculture, University of Missouri, Columbia,



TABLE 10.—Temperature and precipitation data
[All data from Warrenton, Missouri]

Temperature Precipitation
Average number . Aver. No. days with
of days Rainfall Snow precipitation of—
Month Average | Average
daily daily Monthly Rl;e_coﬁ-d R;:cord M Mini-
maxi- mini- average ig] ow ; .
mum mum n::l;rt?zr rﬁ;‘;‘ Monthly g:;!i Monthly Mrﬁ:;}il_ly More More
gl?:han than average | pmum | 2V¢T2B® | pum than— | than—
90° F 0°F
°F °F b °F Lt il In In In In In In
JAnuary —o._. . 40.6 21.1 30.8 77.0 —=13.0 0.0 23 1.67 1.62 4.3 12.0 41 0.2
Bebriary s 451 244 34.8 80.0 —-12.0 .0 0.8 1.88 1.88 4.9 16.0 4.3 3
March ———_______ 53.9 31.7 42.8 88.0 —-11.0 0 2 2.96 1.77 5.7 32.5 6.5 5
April 68.0 443 56.2 92.0 22.0 3 0 3.82 2.72 0.2 3.3 74 8
AY wssos e e 77.0 53.3 65.2 94.0 29.0 1.4 .0 4.09 2.62 .0 04 7.4 1.0
JONE v i 84.9 62.5 73.7 105.0 39.0 79 .0 4.60 3.48 .0 R 7.5 1.4
11 O 89.2 65.6 7.4 114.0 43.0 144 ] 3.76 3.45 .0 .0 5.2 1.3
August _____ 88.3 64.2 76.2 105.0 42.0 13.8 .0 2.92 3.15 .0 .0 4.3 8
September 812 56.4 68.8 105.0 30.0 5.4 .0 3.98 3.70 .0 0 5.4 1.2
October ___ 711 46.6 58.8 97.0 22.0 ! 0 3.32 5.39 .0 .0 5.6 .8
November 55.1 344 44.8 87.0 0.0 .0 .0 2.36 5.51 9 10.5 4.3 5
December _. 43.5 25.1 34.3 75.0 —-12.0 .0 1.0 1.94 3.24 4.3 16.1 4.2 2
Year . ____ 66.5 441 55.3 114.0 -13.0 43.6 4.3 37.29 5.51 20.3 32,5 66.3 9.0

28

AJA¥NS TIOS
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TABLE 11.—Probability of last freezing temperature in spring and first in fall
[All data from Warrenton, Missouri]

Dates for given probability and temperature
16° F or 20° For 24° F or 28° For 32° For
lower lower lower lower lower
Spring: .
1 year in 10 later than March 29 April 4 April 16 April 19 May 3
2 years in 10 later than March 14 March 20 Aprill April 10 April 24
5 years in 10 later than March 8 March 14 March 26 April 4 April 18
Fall:
1 year in 10 earlier than November 14 | November 4 October 25 October 15 October 4
2 years in 10 earlier than November 23 | November 13 | November 3 October 24 October 13
5 years in 10 earlier than November 29 | November 19 | November 9 QOctober 30 - October 19

ature for the day reaches 75° F. by March 15 and re-
mains above this until October 5. The average low
temperature for the day reaches 32° by November 25,
and the average does not rise above freezing until
March 20. An average of more than 20 days during
December, January, and February have daily low tem-
peratures below 32°. An average of only 13 days dur-
ing this three-month period have daily maximum
temperatures below freezing. Although minimum tem-
peratures below 50° have occurred in each summer
month, the average number of days during either July
or August that have temperatures this low is less
than 1. 4

The lowest temperature for a 30-year period was
—18° on January 28, 1948. Temperatures below —10°
have occurred in March. An average of 5 days per
year have temperatures below zero.

Temperatures in excess of 100° have occurred in
June, July, August, and September. In both July and
August an average of 14 days have temperatures above
90°. Warm temperatures occur in Warrenton in Decem-
ber and January and temperatures in the middle 70’s
have been reported during these months. Maximum
temperatures above 50° occur on an average of 10
days in December, 8 days in January, and 11 days in
February.

The hazard of killing freezes. begins as early as Oc-
tober 4 in 1 out of 10 years. In spring the chances of
temperatures below freezing become remote early in
May, In 10 percent of the years, a 32° temperature
occurs after April 30.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited on
land by streams.

Available water capacity (available moisture capacity). The
capacity of soils to hold water available for use by most
plants. It is commonly defined as the difference between the
amount of soil water at field moisture capacity and the
amount at wilting point. It is commonly expressed as inches
of water per inch of soil. The capacity, in inches, in a 60-
inch profile or to a limiting layer is expressed as—

Inches

Very low 0to3
Low i 3to6
Moderate 6to9
High More than 9

Base saturation. The degree to which material having base ex-
change properties is saturated with exchangeable bases
(sum of Ca, Mg, Na, K), expressed as a percentage of the
exchange capacity.

Bedrock. The solid rock that underlies the soil and other un-
consolidated material or that is exposed at the surface.
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Calcareous soil. A soil containing enough calcium carbonateé
(commonly with magnesium carbonate) to effervesce (fizz)
visibly when treated with cold, dilute hydrochloric acid. A
soil having measurable amounts of calcium carbonate or
magnesium carbonate. .

Chert. A very dense, cryptocrystalline, flintlike form of silica
that breaks with a splintery fracture. It resists decomposi-
tion and generally remains as inert angular fragments in
the residual mass. Chert fragments are up to 3 inches in
diameter. :

Clay. As a soil separate, the mineral soil particles less than
0.002 millimeter in diameter. As a soil textural class, soil
material that is 40 percent or more clay, less than 45 per-
cent sand, and less than 40 percent siit.

Compressible. The soil is relatively soft and decreases exces-
sively in volume when a load is applied.

Clay film. A thin coating of oriented clay on the surface of a
soil aggregate or lining pores or root channels. Synonyms:
clay coat, clay skin.

Concretions, érains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrated compounds or ce-
mented soil grains. The composition of most concretions is
unlike that of the surrounding soil. Calcium carbonate and
iron oxide are common compounds in concretions.

Consistence, soil. The feel of the soil and the ease with which
a lump can be crushed by the fingers. Terms commonly
used to describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold to-
gether in a mass.

Friable—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed to-
gether into a lump.

Firm.—When moist, crushes under moderate pressure between
t}tl)llxmb and forefinger, but resistance is distinctly notice-
able,

Plastic—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger.

Sticky.—When wet, adheres to other material and tends to
stretch somewhat and pull apart rather than to pull free
from other material. :

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.
Soft.—When dry, breaks into powder or individual grains

under very slight pressure.

Cemented.—Hard; little affected by moistening.

Drainage class (natural). Refers to the frequency and duration
of periods of saturation or partial saturation during soil
formation, as opposed to altered drainage, which is com-
monly the result of artificial drainage or irrigation but may
be caused by the sudden deepening of channels or the block-
ing of drainage outlets. Seven classes of natural soil drain-
age are recognized:

Excessively drained.—Water is removed from the soil very
rapidly. Excessively drained soils are commonly very
coarse textured, rocky, or shallow. Some are steep. All
are free of the mottling related to wetness.

Somewhat excessively drained.—Water is removed from the
soil rapidly. Many somewhat excessively drained soils are
sandy and rapidly pervious. Some are shallow. Some are
so steep that much of the water they receive is lost as
runoff. All are free of the mottling related to wetness.

Well drained.—Water is removed from the soil readily, but
not rapidly. It is available to plants throughout most of
the growing season, and wetness does not inhibit growth
of roots for significant periods during most growing sea-
sons. Well drained soils are commonly medium textured.
They are mainly free of mottling.

Moderately well drained—Water is removed from the soil
somewhat slowly during some periods. Moderately well
drained soils are wet for only a short time during the
growing season, but periodically for long enough that
most mesophytic crops are affected. They commonly have
a s$lowly pervious layer within or directly below the
solum, or periodically receive high rainfall, or bath.

Somewhat poorly drained.—Water is removed slowly enough
that the soil is wet for significant periods during the
growing season. Wetness markedly restricts the growth
of mesophytic crops unless artificial drainage is provided.
Somewhat poorly drained soils commonly have a slowly
pervious layer, a high water table, additional water from

Sﬁepage, nearly continuous rainfall, or a combination of

these.

Poorly drained.—Water is removed so slowly that the soil is
saturated periodically during the growing season or re-
mains wet for long periods. Free water is commonly at
or near the surface for long enough during the growing
season that most mesophytic crops cannot be grown un-
less the soil is artificially drained. The soil is not con-
tinuously saturated in layers directly below plow depth.
Poor drainage results from a high water table, a slowly
pervious layer within the profile, seepage, nearly con-
tinuous rainfall, or a combination of these.

Very poorly drained—Water is removed from the soil so
slowly that free water remains at or on the surface dur-
ing most of the growing season. Unless the soil is arti-
ficially drained, most mesophytic crops cannot be grown.
Very poorly drained soils are commonly level or de-
pressed and are frequently ponded. Yet, where rainfall is
high and nearly continuous, they can have moderate or
high slope gradients, as for example in “hillpeats” and
“climatic moors.”

First bottom. The normal flood plain of a stream, subject to

. frequent or occasional flooding. :

Flood plain. A nearly level alluvia% plain that borders a stream
and is subject to flooding unless protected artificially.

Fragipan. A loamy, brittle subsurface horizon low in porosity
and content of organic matter and low or moderate in clay
but high in silt or very fine sand. A fragipan appears
cemented and restricts roots. When dry, it is hard or very
hard and has a higher bulk density than the horizon or
horizons above. When moist, it tends to rupture suddenly
under pressure rather than to deform 'slow?y.

Glacial till (geology). Unassorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders transported and
deposited by glacial ice.

Habitat. The natural abode of a plant or animal; refers to the
kind of environment in which a plant or animal normally
lives, as opposed to the range or geographical distribution.

Horizon, soil. A layer of soil, approximately parallel to the
surface, having distinct characteristics produced by soil-
forming processes. The major horizons of mineral soil are
as follows: :

O horizon.—An organic layer, fresh and decaying plant
residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming at or
near the surface, in which an accumulation of humified
organic matter is mixed with the mineral material. Also,
a plowed surface horizon most of which was originally
part of a B horizon.

A2 horizon—A mineral horizon, mainly a residual concentra-
tion of sand and silt high in content of resistant minerals
as a result of the loss of silicate clay, iron, aluminum,
or a combination of these.

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying
A to the underlying C horizon. The B horizon also has
distinctive characteristics caused (1) by accumulation of
clay, sesquioxides, humus, or a combination of these; (2)
by prismatic or blocky structure; (3) by redder or
browner colors than those in the A horizon; or (4) by a
combination of these. The combined A and B horizons are
generally called the solum, or true soil. If a soil lacks a
B horizon, the A horizon alone is the solum. .

C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is little affected by soil-forming processes
and does not have the properties typical of the A or B
horizon. The material of a C horizon may be either like
or unlike that from which the solum is presumed to have
formed. If the material is known to differ from that in
the solum the Roman numeral II precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock com-
monly underlies a C horizon, but can be directly below
an A or a B horizon.

Loess. Fine grained material, dominantly of silt-sized particles,
deposited by wind.

Low strength. The soil has inadequate strength to support loads.

Mottling, soil. Irregular spots of different colors that vary in
number and size. Mottling generally indicates poor aeration
and impeded drainage. Descriptive terms are as follows:
abundance—few, common, and many; size—fine, medium,
and coarse; and contrast—faint, distinct, and prominent.
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The size measurements are of the diameter along the great-
est dimension. Fine indicates less than 5 millimeters (about
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to
0.6 hi)nch); and coarse, more than 15 millimeters (about 0.6
inch).

Munsell notation. A designation of color by degrees of the three
single variables—hue, value, and chroma. For example, a
notation of 10YR 6/4 is a color of 10YR hue, value of 6,
and chroma of 4.

Permeability. The quality that enables the soil to transmit water
‘or air, measured as the number of inches per hour that
water moves through the soil. Terms describing permeabil-
ity are very slow (less than 0.06 inch), slow (0.06 to 0.20
inch), moderately slow (0.2 to 0.6 inch), moderate (0.6 to
2.0 inches), moderately rapid (2.0 to 6.0 inches), rapid
(6.0 to 20 inches), and very rapid (more than 20 inches).

pH value. (See Reaction, soil). A numerical designation of
acidity and alkalinity in soil.

Piping. The soil is susceptible to the formation of tunnels or
pipelike cavities by moving water. .

Profile, soil. A vertical section of the soil extending through all

_ its horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is de-
scribed as precisely neutral in reaction because it is neither
acid nor alkaline. The degree of acidity or alkalinity is

- expressed as—

pH ol
Extremely acid-___Below 4.5 Neutral ____.________ 6.6t0 7.3

Very strongly acid-_4.5to 5.0 Mildly alkaline._____ 7.4t07.8
Strongly acid-_____5.1to 5.5 Moderately alkaline__7.9to 8.4
Medium acid-______ 5.6to 6.0 Strongly alkaline____8.5t0 9.0
Slightly acide—_____ 6.1to 6.5 Very strongly

alkaline _____ 9.1 and higher

Residuum (residual soil material). Unconsolidated, weathered, or
partly weathered mineral material that accumulates over
disintegrating rock.

Runoff. The precipitation discharged in stream channels from a
drainage area. The water that flows off the land surface
without sinking in is called surface runoff; that which en-
ters the ground before reaching surface streams is called
ground-water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral fragments
from 0.05 millimeter to 2.0 millimeters in diameter. Most
sand grains consist of quartz. As a soil textural class, a
soil that is 85 percent or more sand and not more than 10
percent clay. .

Second bottom. The first terrace above the normal flood plain of
a stream.

Second growth (forestry). Forest that originates naturally after
removal of a previous stand by cutting, fire, or other cause.
A loosely used term for young stands.

Shrink-swell, The soil expands on wetting and shrinks on dry-
ing, which may cause damage to roads, dams, buiding
foundations, or other structures.

Silt. As a soil separate, individual mineral particles that range
in diameter from the upper limit of clay (0.002 millimeter)
to the lower limit of very fine sand (0.05 millimeter). As a
soil textural class, soil that is 80 percent or more silt and
less than 12 percent clay.

Soil. A natural, three-dimensional body at the earth’s surface
that is capable of supporting plants and has properties re-
sulting from the integrated effect of climate and living
matter acting on earthy parent material, as conditioned by
relief over periods of time.

Soil depth. Refers to the depth of the soil profile, including the
C horizon, if present, over bedrock or other strongly con-
trasting nonconforming rock material. In this survey the
following classes are used: i

Shallow 10 to 20 inches
Moderately deep - ____ 20 to 40 inches
Deep More than 40 inches

Solum, The upper part of a soil profile, above the C horizon, in
which the processes of soil formation are active. The solum
in mature soil consists of the A and B horizons. Generally,
the characteristics of the material in these horizons are
unlike those of the underlying material. The living roots
and other plant and animal life characteristics of the soil
are largely confined to the solum.

Stratified. Arranged in strata, or layers. The term refers to
geologic material. Layers in soils that result from the
processes of soil formation are called horizons; those in-
herited from the parent material are called strata.

Structure, soil. The arrangement of primary soil particles into
compound particles or aggregates that are separated from
adjoining aggregates. The principal forms of soil structure
are—platy (laminated), prismatic (vertical -axis of aggre-
gates  longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and granu-
lar. Structureless soils are either single grained (each grain
by itself, as in dune sand) or massive (the particles ad-
hering without any regular cleavage, as in many hardpans).

Subsoeil. Technically, the B horizon; roughly, the part of the
solum below plow depth. :

Surface soil. The soil ordinarily moved in tillage, or its equiva-
lent in uncultivated soil, ranging in depth from 4 to 10
inches (10 to 25 centimeters). Frequently designated as the
“plow layer,” or the “Ap horizon.”

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to the contour. The
terrace intercepts surface runoff so that it can soak into the
soil or flow slowly to a prepared outlet without harm. A
terrace in a field 1s generally built so that the field can be
farmed. A terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, a lake, or the sea. A stream
terrace is frequently called a second bottom, in contrast
with a flood plain, and is seldom subject to overflow. A
marine terrace, generally wide, was deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in
order of increasing proportion of fine particles, are sand,
loamy sand, sandy loam, loam, silt, silt loam, sandy clay -
loam, clay loam, silty clay loam, sandy clay, silty clay, and
clay. The sand, loamy sand, and sandy loam classes may be
gurtl’x’er divided by specifying “coarse,” “fine,” or” ‘“very

ne.

Tilth, soil. The condition of the soil, especially the soil struc-
ture, as related to the growth of plants. Good tilth refers
to the friable state and is associated with high noncapillary
porosity and stable structure. A soil in poor tilth is non-
friable, hard, nonaggregated, and difficult to till.

Topsoil (engineering). Presumably a fertile soil or soil material
or one that responds to fertilization, ordinarily rich in -
organic matter, used to topdress roadbanks, lawns, and
gardens.

Upland (geology). Land at a higher elevation, in general, than
the alluvial plain or stream terrace; land above the lowlands
along streams.

Water table, The upper limit of the soil or underlying rock
material that is wholly saturated with water.

Water table, apparent. A thick zone of free water in the soil.
An apparent water table is indicated by the level at which
water stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. .

Water table, artesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer
is penetrated, the water level rises in an uncased borehole.

Water table, perched. A water table standing above an un-
saturated zone. In places an upper, or perched, water table
is separated from a lower one by a dry zone.

Weathering. All physical and chemical changes produced in
rocks or other deposits at or near the earth’s surface by
atmospheric agents. These changes result in disintegration
and decomposition of the material.
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Armster loam, 5 to 9 percent slopes, eroded-------------ccocummmann 12 IlIe-5 1
Armster clay loam, 5 to 9 percent slopes, severely eroded----------- 14 IVe-8 1
Auxvasse $ilt 1oame-----omomo oo oo 15 I1Iw-2 7
Blake silty clay loam------c--cmcmcmmmcme e 16 I-1 6
Blake-Haynie-Waldron compleX--~-=c-c=mcmoamom oo e 16 IIw-2 = | e-emmmmeea-
Booker clay------mmcm e m e e e e 17 IIIw-14 7
Calwoods silt loam, 1 to 5 percent slopes----f----ccmcocoonoo e 18 IIe-5 6
Calwoods silty clay loam, 1 to 5 percent slopes, eroded------------- 18 I1Ie-5 6
Cedargap Silt lO&M-==-n- = e 18 IIs-1 1
Cedargap cherty silt lo@m==-=em-ocemommm oo 19 IIIs-1 1
Cedargap clay loam, loamy variant-----d-cececccaoamao oo ooccnaao. 19 I-1 5
Chariton silt 10@M=---=--m oo oo s e 20 IIw-2 7
Chilhowie,- Gasconade, and Crider soils, 14 to 35 percent slopes----- 20 VIIis-8 2
Coland clay loam----~------ B T il 21 IIw-2 7
Crider silt loam, 5 to 9 percent SlOpeS-=-=-=-mwmeomoccecmoocccamans 22 IITe-1 4
Crider silt loam, 9 to 14 percent slopes, eroded-------wceeoououono 22 IVe-1 4
Dockery silt loam---------ccmmcm e e e 23 Iiw-1 6
Gasconade stony silty clay loam, 5 to 9 percent slopes-------------- 23 VIs-8 3
Gasconade-Rock outcrop complex, 14 to 50 percent slopes------------- 23 VIIs-8 3
Goss very cherty silt loam, 5 to 14 percent slopes----w--vcen—cu-o—o 24 VIs-9 1
Goss soils, 14 to 45 percent S10pPeS-----=-=c--=ccmmmcmmmoac——eae 24 Viis-9 1
Hatton silt loam, 2 to 9 percent slopes---=e--ee-coommocccnamao ~-- 25 IIle-4 1
Haynie very fine sandy loam-------c-mmocmcmmmm i cecae e 26 . I-1 5
Hodge loamy fine sand---------co-couou- R L L EEEE PR PP —-=- 26 I1Is-1 1
Holstein loam, 5 to 9 percent slopes, eroded------w-me-coccamaoooon 27 I1le-1 4
Holstein loam, 9 to 14 percent slopes, eroded-----------cc-ccoooane 27 e-1 4
Holstein-Rock outcrop complex, 14 to 35 percent slopes------------=- 27 VIIs-8  [--c-ce-eoma-
Keswick silt loam, 5 to 9 percent slopes, eroded----------ccccooouo - 28 IIle-5 1
Keswick silt loam, 9 to 14 percent slopes-=-=---=ccoouomamoaaoooo 28 IVe-4- 1
Keswick clay loam, 5 to 9 percent slopes, severely eroded---------=- 28 IVe-8 1
Lindley loam, 14 to 35 percent slopes-----e-meomocmmmmmomooooooo 29 Vie-4 4
Marion silt 1oam=----c-cmcmmoce oo 30 ITIw-2 7
Menfro silt loam, 5 to 9 percent slopes, eroded----------------o---« 30 Iile-1 4
Menfro silt loam, 9 to 14 percent slopes, eroded-------------c----- ‘ 30 I1Ie-1 4
Menfro silt loam, 14 to 20 percent slopes-------------cococmoooooooo 31 IVe-1 4
Menfro silt loam, 20 to 35 percent slopes----------cccmmmmcmccmanann 31 VIie-1 4
Mexico silt loam, 1 to 5 percent slopeS---------o-mmcmmmommmenn o 32 ITe-5 6
Mexico silty clay loam, 1 to 5 percent slopes, eroded------------ou- 32 IIIe-5 6
Modale silt 10@mM---=- === mo oo oo e e 32 I-1 6
Moniteau silt loam-------occomommmmmmm e R e LT 33 ITIw-2 7
Nodaway silt lo@m-----c-mcmmmm e ed e e e e e e e m 33 IIw-1 5
Putnam silt loam--= - oo e oo o e o 35 IIw-2 7
Riverwash=-----ecmccmommmcmccceeeooos L EEE PP R 35 VIIIs-1 |-==----om--
Sampsel silty clay loam, 5 to 9 percent slopes, eroded-------------- 35 IIIe-5 6
Sharon silt loam---=---s--c-memm oo e 36 IIw-1 5
Snead silty clay loam, 9 to 14 percenf slopes-------=--=ccacmcmunoun 36 IVe-11 2
Twomile silt lo@m-----comcooom oo e 37 IIIw-2 7
Waldron silty clay---=-===-==-mo oo 38 IIw-2 6
Weller silt loam, 2 to 5 percent SlopeS-------c--c-cmommmmmmmne oo 38 IIe-5 1
Weller silt loam, 5 to 9 percent slopes, eroded---------cccnomcooo-— 39 IIIe-5 1
Winfield silt loam, 2 to 5 percent slopes-----------cco-coooommomo 39 Ile-1 5
Winfield silt loam, S5 to 9 percent slopes, eroded------------------- 40 IITe-1 4
Winfield silt loam, 9 to 14 percent slopes, eroded------------------ 40 IVe-1 4
Winfield silt loam, 14 to 20 percent slopes------------------c-c---- 40 IVe-1 4
Winfield silt loam, 20 to 35 percent slopes------=-----c-cmccomooo- 40 Vie-1 4
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