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This is a publication of the National Cooperative Soil Survey, a joint effort of the United States
Department of Agriculture and agencies of the States, usually the Agricultural Experiment Stations. In
some surveys, other Federal and local agencies also contribute. The Soil Conservation Service has leader-
ship for the Federal part of the National Cooperative Soil Survey. In line with Department of Agricul-
ture policies, benefits of this program are available to all who neced 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 1968-72. Soil names and deserip-
tions were approved in 1973. Unless otherwise indicated, statements in the publication refer to condi-
tions in the county in 1972, This survey was made cooperatively by the Soil Conservation Service, the
Iowa Agriculiure and Home Economics Experiment Station and Cooperative Extension Service, Iowa
State University, and the Department of Soil Conservation, State of Iowa. It is part of the technical as-
sistance furnished to the Warren County Soil Conservation District. Funds appropriated by Warren County

were used to defray part of the cost of this survey.

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, and
woodland; in selecting sites for roads, ponds,
buildings, and other structures; and in judging
the suitability of tracts of land for farming, in-
dustry, and recreation.

Locating Soils

All the soils of Warren County 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 are 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

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 the 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 suit-

ability. For example, soils that have a slight
limitation for a given use can be colored green,
those with a moderate limitation can be colored
yellow, and those 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 units and the en-
vironmental planting groups.

Foresters and others can refer to the section
“Environmental plantings,” where the soils of
the county are grouped according to their suit-
ability for growing trees and shrubs.

Community planners and others can read
about soil properties that affect the choice of
sites for dwellings, industrial buildings, and for
recreation areas in the sections “Town and
country planning” and “Recreation.”

Engineers and builders can find, under “Engi-
neering uses of the soils,” tables that contain
estimates of soil properties, and information
:?.bout soil features that affect engineering prac-
ices.

Scientists and others can read about how
the soils formed and how they are classified in
thgz1 section “Formation and classification of the
soils.”

Newcomers in Warren County may be espe-
cially interested in the section “General soil
map,’ where broad patterns of soils are de-
scribed.

Cover:

Typical landscape in Warren County, Beef cattle
are grazing permanent pasture in foreground, and culti-
vated crops are in background. The soils are in the
Sharpsburg-Lamoni association.
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slopes, moderately eroded
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422—Amana silt loam, 0 to 2 percent slopes ______
434D—Arbor loam, 9 to 14 percent slopes ________
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23C2—Arispe silty clay loam, 5 to 9 percent slopes,
moderately eroded
792D2—Armstrong loam, 9 to 14 percent slopes,
moderately eroded
993D2—Armstrong-Gara loams, 9 to 14 percent
slopes, moderately eroded
993E2—Armstrong-Gara loams, 14 to 18 percent
slopes, moderately eroded
993E3—Armstrong-Gara clay loams, 14 to 18
percent slopes, severely eroded
185D2—Bauer silt loam, 9 to 14 percent slopes,
moderately eroded
185E2—Bauer silt loam, 14 to 18 percent slopes,
moderately eroded
185E3—Bauer soils, 14 to 18 percent slopes,
severely eroded
43—Bremer silty clay loam, 0 to 2 percent slopes __
451D2—Caleb loam, 9 to 14 percent slopes,
moderately eroded
63C2—Chelsea loamy fine sand, 5 to 9 percent
slopes, moderately eroded
63D2—Chelsea loamy fine sand, 9 to 18 percent
slopes, moderately eroded
222C—Clarinda silty clay loam, 5 to 9 percent

slopes
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slopes, moderately eroded
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slopes, moderately eroded
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133B—Colo silty clay loam, 2 to 5 percent slopes___
11B—(l Jolo-Ely silty clay loams, 2 to 5 percent
slopes
162—Downs silt loam, 0 to 2 percent slopes ——____
162B—Downs silt loam, 2 to 5 percent slopes -
162C2—Downs silt loam, 5 to 9 percent slopes,
moderately eroded
162D2-—Downs silt loam, 9 to 14 percent slopes,
moderately eroded
T162B—Downs silt loam, benches, 2 to 5 percent
slopes
428B—Ely silty clay loam, 2 to 5 percent slopes ___
163B—Fayette silt loam, 2 to 5 percent slopes —___
163C2—Fayette silt loam, 5 to 9 percent slopes,
moderately eroded
163D2—Fayette silt loam, 9 to 14 percent slopes,
moderately eroded
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163E2—Fayette silt loam, 14 to 18 percent slopes,
moderately eroded
163F2—Fayette silt loam, 18 to 25 percent slopes,
moderately eroded
179D2—Gara loam, 9 to 14 percent slopes,
moderately eroded
179E2—Gara loam, 14 to 18 percent slopes,
moderately eroded
179F2—Gara loam, 18 to 25 percent slopes,
moderately eroded
179G—Gara loam, 25 to 40 percent slopes —_______
75—Givin silt loam, 0 to 2 percent slopes —_______
313D—Gosport silt loam, 9 to 14 percent slopes ___
313E—Gosport silt loam, 14 to 18 percent slopes __
313F—Gosport silt loam, 18 to 35 percent slopes __
313E3—Gosport soils, 14 to 18 percent slopes,
severely eroded
864B—Grundy silty clay loam, 2 to 5 percent
slopes
980B—Gullied land-Ely-Colo complex, 2 to 5
percent slopes
269—Humeston silt loam, 0 to 2 percent slopes ____
8B—Judson silty clay loam, 2 to 6 percent slopes __
212—Kennebee silt loam, 0 to 2 percent slopes ____
425D—Keswick loam, 9 to 14 percent slopes . ___
76B—Ladoga silt loam, 2 to 5 percent slopes —_____
76C—Ladoga silt loam, 5 to 9 percent slopes _____
76C2—Ladoga silt loam, 5 to 9 percent slopes,
moderately eroded
76D2—Ladoga silt loam, 9 to 14 percent slopes,
moderately eroded
T76B--Ladoga silt loam, benches, 2 to 5 percent

slopes
T76C2—Ladoga silt loam, benches, 5 to 9 percent
slopes, moderately eroded
427C2—Ladoga-Chelsea complex, 5 to 9 percent
slopes, moderately eroded
427D2—Ladoga-Chelsea complex, 9 to 14 percent
slopes, moderately eroded
822D2—Lamoni silty clay loam, 9 to 14 percent
slopes, moderately eroded
822D3—Lamoni soils, 9 to 14 percent slopes,
severely eroded
65D—Lindley loam, 9 to 14 percent slopes .. _____
65E—Lindley loam, 14 to 18 percent slopes _______
65F—Lindley loam, 18 to 25 percent slopes _______
65G—Lindley loam, 25 to 40 percent slopes _______
65E3—Lindley soils, 14 to 18 percent slopes,
severely eroded
368—Macksburg silty clay loam, 0 to 2 percent

slopes
3681B—Macksburg silty clay loam, 2 to 5 percent
slopes
T368—Macksburg silty clay loam, benches, 1 to 3
percent slopes
119—Musecatine silty elay loam, 0 to 2 percent

slopes
T119—Muscatine silty clay loam, benches, 0 to 2
percent slopes
592C2—Mystic silt loam, 5 to 9 percent slopes,
moderately eroded
592D2—Mystic silt loam, 9 to 14 percent slopes,
moderately eroded
94D2--Mystic-Caleb complex, 9 to 14 percent
slopes, moderately eroded
94E2—Mystie-Caleb complex, 14 to 18 percent
slopes, moderately eroded
88 Nevin silty clay loam, 0 to 2 percent slopes ___
88B—Nevin silty clay loam, 2 to 5 percent slopes __
570B—Nira silty clay loam, 2 to § percent slopes __
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570C2—Nira silty clay loam, 5 to 9 percent slopes,
moderately eroded
220—Nodaway silt loam, 0 to 2 percent slopes —__._
C2201—Nodaway silt loam, channeled, 0 to 2 percent
slopes
273B—O0lmitz loam, 2 to 5 percent slopes — ..o_._
278C—O0lmitz loam, 5 to 9 percent slopes _________
131B—Pershing silt loam, 2 to 5 percent slopes —__
131C2—Pershing silt loam, 5 to 9 percent slopes,
moderately eroded
131D2—Pershing silt loam, 9 to 14 percent slopes,
moderately eroded
370—Sharpsburg silty clay loam, 0 to 2 percent
slopes
370B-—Sharpsburg silty clay loam, 2 to 5 percent
slopes
37OCI—Sharpsburg silty clay loam, 5 to 9 percent
slopes
370C2—Sharpsburg silty clay loam, 5 to 9 percent
slopes, moderately eroded

370D2—Sharpsburg silty clay loam, 9 to 14 percent
slopes, moderately eroded
T870—Sharpsburg silty clay loam, benches, 0 to 2
percent slopes
T370B—Sharpsburg silty clay loam, benches, 2 to 5
percent slopes
T370C—Sharpsburg silty clay loam, benches, 5 to 9
percent sloFes -
24D2—Shelby clay loam, 9 to 14 percent slopes,
moderately eroded

24E2—Shelby clay loam, 14 to 18 percent slopes,
moderately eroded
24F2—Shelby clay loam, 18 to 25 percent slopes,
moderately eroded
122—Sperry silt loam, 0 to 1 percent slopes —______
478—Steep rock land
502—Strip mines
120—Tama silty clay loam, 0 to 2 percent slopes —_
120B—Tama silty clay loam, 2 to 5 percent slopes __
120C2—Tama silty clay loam, 5 to 9 percent slopes,
moderately eroded
120D2—Tama silty clay loam, 9 to 14 percent slopes,
moderately eroded __
T120B—Tama silty clay loam, benches, 2 to 5
percent slopes
51—Vesser silt loam, 0 to 2 percent slopes ________
51B—Vesser silt loam, 2 to 5 percent slopes —._.__
248—Wabash silty clay loam, 0 to 2 percent
slopes
172—Wabash silty clay, 0 to 2 percent slopes —.___
687B—Watkins silt loam, 1 to 4 percent slopes ____
132B—Weller silt loam, 2 to 5 percent slopes ———___
132C2—Weller silt loam, 5 to 9 percent slopes,
moderately eroded
369—Winterset silty clay loam, 0 to 2 percent
slopes
T—Wiota silt loam, 0 to 2 percent slopes ————_____
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SOIL SURVEY OF WARREN COUNTY, IOWA

BY ARTHUR A. BRYANT AND JOHN R. WORSTER, SOIL CONSERVATION SERVICE

FIELDWORK BY ARTHUR A. BRYANT, ELTON L. KING, DAVID L. REEVES, AND MICHAEL J. WIEMANN, SOIL CONSER-
VATION SERVICE*

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
IOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION AND COOPERATIVE EXTENSION SERVICE, IOWA
STATE UNIVERSITY, AND THE DEPARTMENT OF SOIL CONSERVATION, STATE OF IOWA

WARREN COUNTY is in the south central part of
Towa (fig. 1). It has a total land area of about
365,980 acres. Indianola, the county seat and largest
town, is about 17 miles south of Des Moines, the
State capital.

The population of the county is largely urban and
suburban. The close proximity to Des Moines has en-
couraged housing developments and suburban expan-
sion in nearly all towns in the northern half of the
county.

Most of the acreage in the county is in farms. Most
farming is diversified, although cash grain enterprises
are dominant in some areas and beef herds are dom-
inant in others. The type of farm enterprise is con-
trolled by the soil pattern. Most of the farm acreage is
in cultivated crops or pasture. Corn, soybeans, hay,
oats, and pasture are the principal crops, and corn is
the leading cultivated crop. Most of the grain and for-
age that is grown on the farms is fed to hogs and beef
cattle that are raised in the county.

About 50 percent of the soils in Warren County

! WILLIAM Boyp, WALTER EPLEY, J. HERBERT HUDDLESTON,

HARVEY LUCE, MAURICE MAUSBACH, HARLAN McK1M, and DAvVID
Morris also helped with the field mapping.

= s

SIOUX LlT'V WATERLOO ‘
N /

l , . )
8 &
k> DES N
L N MOINES |® l/
COONCIL =
BLUFFS ,m MILES X ." et WLES
T INDIANOLATR

&
C EN

# State Agricultursl Experiment Station

*AMES

DAVENPORT

KEOKUK

Figure 1.—Location of Warren County in Iowa.

formed under prairie vegetation. The others formed
under timber vegetation or a combination of prairie
and timber vegetation. The climate is subhumid and
continental. Winters are cold, and summers are warm.
The growing season is long enough for the crops grown
in the county to mature.

How this survey was made

Soil scientists made this survey to learn what kinds
of soil are in Warren County, 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 perhaps some they had not.
As they traveled over the county, they observed the
steepness, length, and shape of slopes, the size and
speed 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
material that has not been changed much by leaching
or by the action of plant roots.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles
with those in counties nearby and in places more
distant. 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
important characteristics. Each soil series is named for
a town or other geographic feature near the place
where a soil of that series was first observed and
mapped. Shelby and Winterset, 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 undisturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other character-
istic that affects use of the soils by man. On the basis

1



2 SOIL SURVEY

of such differences, a soil series is divided into phases.
The name of a soil phase indicates a feature that af-
fects management. For example, Sharpsburg silty clay
loam, 2 to 5 percent slopes, is one of several phases
within the Sharpsburg 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, build-
ings, field borders, trees, and other details that help in
drawing boundaries accurately. The soil map at the
back of this publication was prepared from these
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. Only
one such mapping unit is shown on the soil map of
Warren County: the soil complex.

A soil 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
proportions 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. Adair-Shelby clay
loams, 9 to 14 percent slopes, moderately eroded, is an
example.

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 mis-
cellanecus areas and are given descriptive names.
Steep rock land is a miscellaneous area in Warren
County.

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 as-
sembled from farm records and from field or plot ex-
periments on the same kind of soil. Yields under de-
fined management 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 structures,
or covering for structures. They relate this behavior
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 potential
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 soil associations in the survey
area. A soil association is a landscape that has a dis-
tinctive 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 an association can occur in other
associations, but in different patterns.

A map showing soil associations 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 suit-
able 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 devel-
opments, and such engineering works as transporta-
tion 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 an association
ordinarily vary in slope, depth, stoniness, drainage,
and tother characteristics that affect their manage-
ment,

Soil associations and delineations on the general soil
map in this soil survey do not always agree fully with
general soil maps of adjacent counties published at a
different date. Differences are brought about by bet-
ter knowledge of soils and modifications or refinements
in soil series concepts. In addition, the uses of the gen-
eral soil map have expanded in recent years, thus
requiring a more precise and detailed map to accom-
modate the need. Still another difference is caused by
the range in slope of the soils within an association.

The soil associations in this survey area are de-
scribed on the pages that follow.

1. Tama association

Nearly level to strongly sloping, well drained soils
Zhat ’{omed n loess on uplands and on high stream
enches

This association consists mostly of gently sloping
and moderately sloping soils that formed in loess on
convex ridgetops and strongly sloping soils that formed
in loess on side slopes (fig. 2). Gently sloping and
moderately sloping, loess-covered stream benches make
up about 15 percent of this association. Areas of this
zs_sociation border the south side of the Des Moines

iver.



WARREN COUNTY, IOWA 3

Figure 2.—Relationship of slope and parent material to soils of the Tama association.

This association makes up about 3 percent of the
county. It is about 80 percent Tama soils, 7 percent
Muscatine soils, and 13 percent Adair, Shelby, Bauer,
Colo, and Ely soils.

Tama soils are on convex ridgetops, side slopes, and
benches. These soils are nearly level to strongly slop-
ing and are well drained. Typically, the surface layer
is very dark brown silty clay loam about 13 inches
thick. The subsoil is dark brown and dark yellowish
brown silty clay loam.

Muscatine soils are on broad ridgetops and benches.
These soils are nearly level and are somewhat poorly
drained. The surface layer is thicker than in Tama
soils. The subsoil is very dark grayish brown and
dark grayish brown silty clay loam.

Adair and Shelby soils are strongly sloping to steep.
They are on side slopes of glacial till. Bauer soils are
strongly sloping to steep. They are on side slopes of
residual shale. Colo and Ely soils are gently sloping.
They are in waterways and on small stream bottoms.

The soils of this association are well suited to culti-
vated crops and are among the most productive soils
in the county (fig. 3). Corn and soybeans can be
grown intensively on the nearly level and gently slop-
ing soils. Some steeper areas are used for hay and

pasture. Farms are mostly diversified; but some are
cash grain and some are livestock farms.

The main concern of management is controlling
}vlvaffr erosion. Available water capacity is mainly
igh.

2. Downs-Fayette association

Nearly level to steep, well drained soils that formed
in loess on uplands and on high stream benches

This association consists mostly of gently sloping
and moderately sloping soils that formed in loess on
convex ridgetops and strongly sloping to steep soils
that formed in loess on side slopes (fig. 4). Gently
sloping and moderately sloping, loess-covered stream
benches make up only 2 percent of this association.
Areas of this association border the south side of the
Des Moines River and the sides of the South and
Middle Rivers where they enter the Des Moines River
flood plain.

This association makes up about 4 percent of the
county. It is about 45 percent Downs soils, 25 percent
Fayette soils, and 30 percent soils of minor extent.

Downs soils are nearly level to moderately steep.
They are on convex ridgetops, side slopes, and benches
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Figure 3.—Typical landscape in an area of Tama associalioil. The soils formed in loess, and the side slopes are intensively
cultivated.

and are well drained. The surface layer is very dark
brown silt loam about 7 inches thick, and the subsur-
face layer is dark grayish brown silt loam about 5
inches thick. The subsoil is brown to yellowish brown
silty clay loam.

Fayette soils are gently sloping to steep. They are
on convex ridgetops and side slopes and are well
drained. They have a surface layer of very dark gray
silt loam about 4 inches thick. The subsurface layer is
dark grayish brown silt loam about 7 inches thick.
The subsoil is brown silt loam and dark yellowish
brown and yellowish brown silty clay loam.

Of minor extent in this association are Gara, Gos-
port, Lindley, Colo, and Ely soils and Steep rock land.
Gara and Lindley soils are strongly sloping to very
steep and are on glacial till side slopes. Gara soils are
associated with Downs soils, and Lindley soils are
associated with Fayette soils. Gosport soils are strongly
sloping to very steep and are on mainly shale side
slopes bordering major streams, but some sandstone
crops out at the surface. Colo and Ely soils are in
valleys.

The soils of this association are better suited to hay,
pasture, and woodland than to most other uses. Many
areas are in woodland. Most of the nearly level to
moderately sloping soils are used for cultivated crops.
Farms are diversified.

The main concerns in management are controlling
water erosion and maintaining tilth. Content of or-
ganic matter is moderate to very low, and puddling
and crusting of the surface is of concern in main-
taining tilth. Available water capacity is high in most
soils of this association.

3. Macksburg-Sharpshurg-Winterset association

Nearly level to moderately sloping, moderately well
drained to poorly drained soils that formed in loess
on summils of uplands and on high stream benches

This association consists mostly of nearly level soils
on stable ridge summits (fig. 5) and gently sloping
and moderately sloping soils on ridge shoulders and
at the heads of drainageways. Nearly level to moder-
ately sloping soils on high stream benches make up
3 percent of this association.

This association makes up about 9 percent of the
county. It is about 40 percent Macksburg soils, 25 per-
cent Sharpsburg soils, 12 percent Winterset soils, and
23 percent soils of minor extent.

Macksburg soils are nearly level to gently sloping
and are somewhat poorly drained. They have a thick
surface layer of black and very dark brown silty clay
loam and a subsoil of very dark grayish brown to olive
gray, mottled silty clay loam.

Sharpsburg soils are nearly level to moderately slop-
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Figure 4.—Relationship of slope and parent material to soils of the Downs-Fayette association.

ing and are moderately well drained. They have a sur-
face layer of very dark brown and very dark grayish
brown silty clay loam about 16 inches thick and a sub-
soil of brown to yellowish brown silty clay loam.

Winterset soils occupy the most nearly level areas of
this association and are poorly drained. They have a
surface layer of black silty clay loam that is thicker
than the surface layer of other soils in this association.
The subsoil is mottled very dark gray, dark gray, gray,
and olive gray silty clay loam.

Soils of minor extent in this association are Clar-
inda, Clearfield, Nira, and Sperry soils. The poorly
drained, moderately sloping Clarinda soils formed in
gray clayey glacial till and occupy the lower part of
the heads of drainageways. The poorly drained to some-
what poorly drained Clearfield soils and the moderately
well drained Nira soils are gently sloping and mod-
erately sloping. They occupy the upper part of the
heads of drainageways and are above the Clarinda
soils. Sperry soils are in depressional areas on the ridge
summits and are poorly drained to very poorly
drained.

The soils of this association are well suited to crops
and are among the most productive soils in the county.
Corn and soybeans are grown nearly continuously on
the nearly level and gently sloping soils. Cash grain
farming is a major enterprise.

The main concerns in management are control of
water erosion and improvement of drainage. Avail-
able water capacity is high in most soils of this associa-
tion.

4. Sharpsburg-Lamoni association

Gently sloping to strongly sloping, moderately well
drained and somewhat poorly drained soils that
formed in loess and glacial till

This association consists mostly of gently sloping
to strongly sloping, loess-covered ridgetops and side
slopes (fig. 6). Nearly level to moderately sloping
loess-covered high stream benches make up about 5
percent of this association.

This association makes up about 16 percent of the
county. It is about 52 percent Sharpsburg soils, 18
percent Lamoni soils, and 30 percent soils of minor
extent.

Sharpsburg soils are gently sloping to strongly
sloping and are on convex ridgetops and the upper part
of side slopes. They are moderately well drained. They
have a surface layer of very dark brown and very dark
grayish brown silty clay loam about 16 inches thick
land a subsoil of brown to yellowish brown silty clay
oam.

Lamoni soils are strongly sloping and are in coves
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Figure 5.—Relationship of slope and parent material to soils of the Macksburg-Sharpsburg-Winterset association.

and on convex side slopes at the upper end of drain-
ageways. They are somewhat poorly drained. They
have a surface layer of black silty clay loam about 11
inches thick and a subsoil of very dark gray to yellow-
ish brown and olive gray clay loam and clay.

The soils of minor extent in this association are
Adair, Bauer, Colo, Ely, Macksburg, and Shelby soils.
Adair and Shelby soils are strongly sloping to steep
and are on glacial till side slopes. Bauer soils are
strongly sloping to moderately steep and are on shale
side slopes. Colo and Ely soils are nearly level or
gently sloping and are on waterways and small stream
bottoms. Macksburg soils are nearly level to gently
sloping and are on stable ridgetops.

The gently sloping and moderately sloping soils of
this association are well suited to cultivated crops, but
the strongly sloping and moderately steep soils are
better suited to hay and pasture. Farming ranges
from cash grain to livestock, and most farms are
diversified.

The main concern in management is controlling
erosion. Available water capacity is high in most soils
of this association.

5. Ladoga-Gara-Armstrong association
Nearly level to very steep, well drained to somewhat

p(l)lo'rly drained soils that formed in loess and glacial
ti

This association consists mostly of nearly level to
strongly sloping soils on loess-covered ridgetops and
side slopes and strongly sloping to very steep soils
that formed in glacial till (fig. 7). Nearly level to
moderately sloping soils on high loess-covered stream
benches make up 3 percent of this association, and
moderately sloping to moderately steep soils that
formed in old alluvium derived from glacial material
make up about 6 percent.

This association makes up about 36 percent of the
county. It is about 25 percent Ladoga soils, 15 percent
Gara soils, 5 percent Armstrong soils, and 55 percent
soils of minor extent.

Ladoga soils are nearly level to strongly sloping and
formed in loess. They are moderately well drained.
They have a surface layer of very dark grayish brown
silt loam about 9 inches thick. In places they have a
dark grayish brown silt loam subsurface layer. The
subsoil is brown silty clay loam.

Gara soils are strongly sloping to very steep and
formed in glacial till. They are moderately well drained
to well drained. They have a surface layer of very
dark gray loam about 8 inches thick. The subsurface
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Figure 6.—Relationship of slope and parent material to soils of the Sharpsburg-Lamoni association.

layer is dark grayish brown loam about 6 inches thick.
The subsoil is brown and yellowish brown clay loam.

Armstrong soils are strongly sloping to moderately
steep and formed in weathered, reddish glacial till.
They are moderately well drained to somewhat poorly
drained. The surface layer is very dark grayish brown
loam about 6 inches thick. The subsurface layer is
dark grayish brown silt loam about 3 inches thick. The
subsoil is brown, dark yellowish brown, and yellowish
brown clay and clay loam.

Soils of minor extent in this association are Clinton,
Colo, Ely, Gosport, Lindley, Keswick, Mystic, and
Caleb soils.

Clinton soils are moderately well drained. They are
gently sloping to moderately steep, and they formed
in loess under timber. Colo and Ely soils are in gently
sloping waterways and small stream bottoms. Gosport
soils are strongly sloping to very steep and are on
shale side slopes. Lindley and Keswick soils are
strongly sloping to very steep and are on glacial till
side slopes. They formed under timber. Mystic and
Caleb soils formed in old alluvium derived from gla-
cial material. They are moderately sloping to moder-
ately steep and they are on side slopes and scarps of
stream terraces and on uplands that grade to stream
bottoms.

The nearly level to moderately sloping soils of this
association are suited to row crops. The steeper soils
are better suited to hay, pasture, and woodland, and

the steep and very steep soils are better suited to
pasture, and woodland. Much of this association is
used for hay, pasture, and woodland (fig. 8). Farms
are diversified, and beef herds are common.

The main concerns in management are controlling
erosion and maintaining fertility. Gullies are common
in the association, and they hamper the use of large
farm machinery. Content of organic matter is mod-
erate to low, and puddling and crusting of the surface
is a concern in maintaining tilth. Available water
capacity is high in most soils of this association.

6. Grundy-Arispe-Winterset association

Nearly level to moderately sloping, moderately well
drained to poorly drained soils that formed in loess
on upland divides, ridgetops, and high stream benches

This association consists mostly of nearly level and
gently sloping soils on stable ridge summits (fig. 9).
Gently sloping and moderately sloping soils on high
stream benches make up less than 1 percent of this
association. Moderately sloping soils are on ridgetops
and sides of less stable ridges.

This association makes up about 7 percent of the
county. It is about 30 percent Grundy soils, 30 percent
Arispe soils, 20 percent Winterset soils, and 20 percent
soils of minor extent.

Grundy soils are gently sloping and are somewhat
poorly drained. They have a surface layer of very
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Figure 7.—Relationship of slope and parent material to soils of the Ladoga-Gara-Armstrong association.

dark brown and very dark grayish brown silty clay
loam about 13 inches thick and a subsoil of brown,
very dark grayish brown, dark grayish brown, and
grayish brown silty clay loam.

Arispe soils are moderately sloping and are mod-
erately well drained to somewhat poorly drained. They
have a surface layer of very dark gray silty clay loam
about 10 inches thick. The subsoil is brown to grayish
brown silty clay loam.

Winterset soils are nearly level and are poorly
drained. In this association, they have a black sur-
face layer about 15 inches thick, which is a little
thinner than is typical for Winterset soils in other
parts of the county. They also have less clay in the
surface layer and more clay in the subsoil. The subsoil
is very dark gray to olive gray heavy silty clay loam.

The soils of minor extent in this association are
Adair, Shelby, Bauer, Colo, Ely, and Lamoni soils.
Adair soils formed in reddish clayey glacial till.
Shelby soils formed in glacial till. Bauer soils are well
drained to moderately well drained, and they formed
in residual shale on the lower part of side slopes.
Lamoni soils are somewhat poorly drained, and they
formed in gray, weathered glacial till. Colo and Ely
soils are in valleys.

The soils of this association are used for row crops,
hay, and pasture. The nearly level soils are cropped

intensively, and cash grain farming is a major enter-
prise (fig. 10).

The main concerns in management are controlling
erosion and improving drainage. Available water ca-
pacity is high in most of these soils.

7. Gara-Gosport-Pershing association

Gently sloping to very steep, well drained to somewhat
poorly drained soils that formed in shale residuum,
glacial till, and loess

This association consists mostly of strongly sloping
to very steep soils that formed in shale and glacial till
on upland side slopes and gently sloping to strongly
sloping soils on loess-covered ridgetops. Gently slop-
ing and moderately sloping soils on loess-covered high
stream benches make up less than 1 percent of this
association.

This soil association makes up about 10 percent of
the county. It is about 25 percent Gara soils, 25 percent
Gosport soils, 13 percent Pershing soils, and 37 per-
cent soils of minor extent.

Gara soils are strongly sloping to very steep and are
on convex side slopes. They are moderately well drained
to well drained. The surface layer is very dark gray
loam about 8 inches thick. The subsurface layer is
dark grayish brown loam about 6 inches thick. The
subsoil is brown and yellowish brown clay loam.
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Figure 8.—Typical landscape in an area of Ladoga-Gara-Armstrong association. The landform is rough, and trees are in a large part
of the areas.

Gosport soils are strongly sloping to very steep soils
and are on convex side slopes. They are moderately
well drained. The surface layer is very dark gray heavy
silt loam about 4 inches thick. The subsurface layer is
dark grayish brown silt loam about 4 inches thick. The
subsoil is yellowish brown, light olive brown, and olive
brown silty clay shale that has thin strata of siltstone
or sandstone.

Pershing soils are gently sloping to strongly sloping
and are on convex ridgetops and side slopes. They are
moderately well drained to somewhat poorly drained.
The surface layer is very dark gray silt loam about
7 inches thick, The subsurface layer is very dark gray-
ish brown silt loam about 6 inches thick. The subsoil
is dark grayish brown, grayish brown, and olive gray
silty clay loam and a thin layer of silty clay.

The soils of minor extent in this association are
Armstrong, Colo, Ely, Grundy, Keswick, Lindley, and
Weller soils. Armstrong soils are moderately well
drained to somewhat poorly drained soils that formed
in reddish clayey glacial till. Colo and Ely soils are
poorly drained and somewhat poorly drained and
are in small upland waterways and stream bottoms.
Grundy soils are similar to Pershing soils, but have a
thicker surface layer and do not have a subsurface
layer. Keswick soils are similar to Armstrong soils
but have a thinner surface layer. Lindley soils are
similar to Gara soils, but have a thinner surface layer.

Weller soils are similar to Pershing soils, but have a
thinner surface layer.

The soils of this association are used mostly for hay,
pasture, and woodland (fig. 11). Row crops are
grown on the less sloping soils. Farms are diversified,
and beef herds are one of the major enterprises.

The main concern in management is controlling
erosion. Content of organic matter is moderate to low,
and puddling and crusting of the surface is a concern
in maintaining tilth. Available water capacity is low
to moderate in Gosport soils and moderate or high in
the other soils of this association.

8. Zook-Wabhash-Nodaway association

Nearly level, very poorly drained to moderately well
drained soils that formed in alluvium on first bottoms
of major streams

This association consists mostly of nearly level,
poorly drained and very poorly drained soils on first
and second bottoms of major streams. Nearly level,
moderately well drained and somewhat poorly drained
soils make up 33 percent of the association. Gently
sloping, moderately well drained and somewhat poorly
drained soils make up only 2 percent.

This association makes up about 15 percent of the
county. It is about 33 percent Zook soils, 10 percent
Wabash soils, 10 percent Nodaway soils, and 47 per-
cent soils of minor extent.
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Figure 9.—Relationship of slope and parent material to soils of the Grundy-Arispe-Winterset association.

Zook soils are nearly level, are poorly drained, and
are on first bottoms. The surface layer is 36 inches
thick; the upper part is black silty clay loam, and the
lower part is black silty clay. The subsoil is very dark
gray silty clay and silty clay loam.

Figure 10.—Typical landscape in an area of Grundy-Arispe-
Winterset association. Fall plowing is a common practice in
management.

Wabash soils are nearly level, are very poorly
drained, and are back from the stream channel near
the base of uplands. The surface layer is 36 inches
thick; the upper part is black silty clay loam or silty
clay, and the lower part is black silty clay. The subsoil
is dark gray silty clay.

Nodaway soils are nearly level, are moderately well
drained, and are near stream channels or former
stream channels. The surface layer is very dark gray-
ish brown silt loam about 5 inches thick. The sub-
stratum is stratified very dark grayish brown to
grayish brown silt loam.

Of minor exfent in this association are Amana, Bre-
mer, Colo, Kennebec, and Nevin soils and Alluvial
land. Alluvial land varies in texture and drainage. It
is next to old stream meanders or along current stream
channels. Amana soils are somewhat poorly drained
and are on first bottoms near the original stream
channel and on old stream channel levees. Bremer
soils are poorly drained and are on second bottoms.
Colo soils are poorly drained and are on first bottoms.
Kennebee soils are moderately well drained and are on
first bottoms near the stream channel and on old
stream levees. Nevin soils are somewhat poorly drained
and are on second bottoms.

The soils of this association are used for intensive
rowcropping. Some areas are in pasture and timber.
Cash grain farming is the major enterprise,
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Figure 11.—Typical landscape in an area of Gara-Gosport-Pershing association showing improved pasture in the foreground. Trees
are along the waterways and streams.

Figure 12.—Typical landscape in an area of Zook-Wabash-
Nodaway association. Fall plowing is a common practice in
management.

The main concerns in management are controlling
flooding and improving drainage. Tile drains normally
function satisfactorily in all of these soils except Wa-
bash soils. Most areas of these soils are subject to
flooding ; the soils on second bottoms are flooded in-
frequently. Soils on bottom land of the North River
have the most severe flooding hazard. Diversion ter-
races and drainage ditches are useful in preventing
runoff overflow from adjacent uplands. Many of these
soils are plowed in fall. The winter weather breaks up
clods and mellows the soil (fig. 12). Also, these soils
have a narrow moisture range for optimum workabil-
ity. If worked when wet they become cloddy and hard.
In most of the soils content of organic matter is high,
but in some soils it is low or moderate. The available
water capacity is mostly moderate or high.

Descriptions of the soils

This section describes the soil series and mapping
units in Warren County. Each soil series is described
in detail, and then, briefly, each mapping unit in that
series. Unless it is specifically mentioned otherwise, it
is to be assumed that what is stated about the soil
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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 underly-
ing 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 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 series is
representative for mapping units in that series. If the
profile of a given mapping unit is different from the
one described for the series, these differences are
stated in describing the mapping unit, or they are
differences that are apparent in the name of the
mapping unit.

As mentioned in the section “How this survey was
made,” not all mapping units are members of a soil
series. Alluvial land, for example, does not belong to
a soil series, but nevertheless, 1s listed in alphabetical
order along with the soil series.

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 and environ-
mental planting group in which the mapping unit has
been placed.

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
at the end of this survey, and more detailed informa-
tion about the terminology and methods of soil
mapping can be obtained from the Soil Survey Manual
(12) .2

Ackmore series

The Ackmore series consists of deep, nearly level,
somewhat poorly drained soils. These soils are on nar-
row flood plains of small streams. They formed in
recent alluvium under a native vegetation of trees and
prairie grasses.

In a representative profile the surface layer is very
dark grayish brown silt loam about 6 inches thick.
The substratum extends to a depth of 25 inches; it is
stratified very dark gray and dark grayish brown silt
loam. The next layer is the surface layer of a buried
soil; it is black silty clay loam to a depth of 60 inches.

Permeability is moderate, and available water ca-
pacity is high. The subsoil is low in available phos-
phorus and very low in available potassium.

Ackmore soils are used mainly for row crops. Some
areas are in pasture. The major hazard is flooding,
and the major limitation is wetness.

Representative profile of Ackmore silt loam, 0 to 2
percent slopes, in a pasture, 2,230 feet west and 275
feet south of the northeast corner of sec. 5, T. 756 N,,
R. 25 W.:

Ap—0 to 6 inches; very dark grayish brown

*Jtalic numbers in parentheses refer to References, p. 130.

(10YR 3/2) silt loam; weak fine gran-
ular structure; friable; medium acid;
abrupt smooth boundary.

C—6 to 25 inches; stratified very dark gray
(10YR 3/1) and dark grayish brown
(10YR 4/2) silt loam; weak thin platy
structure; friable; medium acid; clear
smooth boundary.

ITA11b—25 to 30 inches; black (10YR 2/1) me-
dium silty clay loam; weak fine suban-
gular blocky structure parting to weak
fine granular; friable; medium acid;
clear smooth boundary.

ITA12b—30 to 44 inches; black (10YR 2/1) heavy
silty clay loam; weak medium prismatic
structure parting to moderate very fine
and fine subangular blocky; friable; few
fine dark oxides; slightly acid; clear
smooth boundary.

ITA13b—44 to 60 inches; black (10YR 2/1) heavy
silty clay loam; moderate medium pris-
matic structure parting to moderate fine
and medium subangular blocky; firm;
few fine dark oxides; neutral.

The buried soil is at a depth of 20 to 40 inches.

The A horizon ranges from black (10YR 2/1) to
very dark grayish brown (10YR 3/2). It is 6 to 10
inches thick. It is medium acid to mildly alkaline.

The C horizon is stratified. It is very dark gray
(10YR 3/1) to grayish brown (10YR 5/2). It is 14 to
30 inches thick. It is medium acid to mildly alkaline.

The ITADb horizon is black (10YR 2/1) to very dark
gray (N 3/0). It ranges from medium acid to mildly
alkaline.

Ackmore soils formed in parent material similar to
that of the Colo, Nodaway, and Zook soils. They are
lighter colored, have a thinner surface layer, and con-
tain less clay than Colo and Zook soils. They have a
buried soil at a depth of 20 to 40 inches, which Nod-
away soils do not have.

430—Ackmore silt loam, 0 to 2 percent slopes. This
nearly level soil is on narrow flood plains of small
streams. Areas are irregular in shape and range from
a few acres.to 50 acres in size.

Included with this soil in mapping are small areas
of Colo and Nodaway soils. Also included are wet
spots, which are indicated on the soil map by a special
symbol.

This Ackmore soil is well suited to intensive row
crops. Some areas are in pasture, It is susceptible to
overflow. Artificial drainage is commonly needed. The
organic matter content is moderate. Capability unit
ITw—2; environmental planting group 1.

Adair series

The Adair series consists of deep, strongly sloping
and moderately steep, moderately well drained to
somewhat poorly drained soils. These soils are on con-
vex ridgetops and the upper part of side slopes on
uplands. They formed in weathered reddish glacial
till under a native vegetation of tall prairie grasses.

In a representative profile the surface layer is very
dark gray clay loam about 7 inches thick. The clay
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TABLE 1.—Approximate acreage and proportionate extent of the soils
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Mapping unit Acres | Percent

Ackmore silt loam, 0 to 2 percent slopes —___ 1,000 0.3
Adair clay loam, 9 to 14 percent slopes,

moderately eroded 1,050 3
Adair-Shelby clay loams, 9 to 14 percent

slopes, moderately eroded —______________ 8,400 2.3
Adair-Shelby clay loams, 14 to 18 percent

slopes, moderately eroded _______________ 4,200 1.2
Adair-Shelby clay loams, 14 to 18 percent

slopes, severely eroded _ 445 i
Alluvial land 1,840 b
Alluvial land, channeled 1,510 4
Amana silt loam, 0 to 2 percent slopes _____ 4,100 1.1
Arbor loam, 9 to 14 percent slopes —_______ 400 1
Arispe silty clay loam, 5 to 9 percent

slopes 635 2
Arispe silty clay loam, 5 to 9 percent slopes,

moderately eroded 6,340 1.7
Armstrong loam, 9 to 14 percent slopes,

moderately eroded 3,585 1.0
Armstrong-Gara loams, 9 to 14 percent

slopes, moderately eroded —______________ 5,260 14
Armstrong-Gara loams, 14 to 18 percent

slopes, moderately eroded —______________ 6,600 1.8
Armstrong-Gara clay loams, 14 to 18

percent slopes, severely eroded __________ 1,200 3
Bauer silt loam, 9 to 14 percent slopes,

moderately eroded _ 3,105 8
Bauer silt loam, 14 to 18 percent slopes,

moderately eroded 2,160 6
Bauer soils, 14 to 18 percent slopes,

severely eroded - 410 5l
Bremer silty clay loam, 0 to 2 percent

slopes _________________ 1,000 3
Caleb loam, 9 to 14 percent slopes,

moderately eroded 1,600 4
Chelsea loamy fine sand, 5 to 9 percent

slopes, moderately eroded ._.____________ 145 *)
Chelsea loamy fine sand, 9 to 18 percent

slopes, moderately eroded _______________ 220 d
Clarinda silty clay loam, 5 to 9 percent

slopes 585 2
Clarinda silty clay loam, 5 to 9 percent

slopes, moderately evoded _______________ 1,425 4
Clarinda silty clay loam, 9 to 14 percent

slopes, moderately eroded _______________ 1,000 3
Clearfield silty clay loam, 5 to 9 percent

slopes _ 2,300 .6
Clearfield silty clay loam, 5 to 9 percent

slopes, moderately eroded _______________ 6,000 1.6
Clinton silt loam, 2 to 5 percent slopes _____ 625 2
Clinton silt loam, 5 to 9 percent slopes,

moderately eroded 3,635 1.0
Clinton silt loam, 9 to 14 percent slopes,

moderately eroded 3,045 8
Colo silty clay loam, 0 to 2 percent slopes ___ 4,175 1.1
Colo silty clay loam, 2 to 5 percent slopes _.._ 6,600 1.8
Colo-Ely silty clay loams, 2 to 5 percent

slopes _ 7,100 2.0
Downs silt loam, 0 to 2 percent slopes —____ 160 ™)
Downs silt loam, 2 to 5 percent slopes —__._ 1,530 4
Downs silt loam, 5 to 9 percent slopes,

moderately eroded 2,500 i
Downs silt loam, 9 to 14 percent slopes,

moderately eroded __ 2,355 .6
Downs silt loam, benches, 2 to 5 percent

slopes .__ 255 .1
Ely silty clay loam, 2 to 5 percent slopes ____ 3,900 11
Fayette silt loam, 2 to 5 percent slopes _____ 465 1
Fayette silt loam, 5 to 9 percent slopes,

moderately eroded _ . 1,005 3

Mapping unit Acres | Percent

Fayette silt loam, 9 to 14 percent slopes,

moderately eroded 955 3
Fayette silt loam, 14 to 18 percent slopes,

moderately eroded 725 2
Fayette silt loam, 18 to 25 percent slopes,

moderately eroded _____ 335 a
Gara loam, 9 to 14 percent slopes,

moderately eroded 885 2
Gara loam, 14 to 18 percent slopes,

moderately eroded 11,020 3.0
Gara loam, 18 to 25 percent slopes,

moderately eroded 9,540 2.6
Gara loam, 25 to 40 percent slopes ——_______ 1,000 3
Givin silt loam, 0 to 2 percent slopes —______ 675 2
Gosport silt loam, 9 to 14 percent slopes —_.__ 1,105 3
Gosport silt loam, 14 to 18 percent slopes ___ 5,080 14
Gosport silt loam, 18 to 85 percent slopes ___ 6,850 1.8
Gosport soils, 14 to 18 percent slopes,

severely eroded __ 1,875 5
Grundy silty clay loam, 2 to 5 percent

slopes 7,200 2.0
Gullied land-Ely-Colo complex, 2 to 5

percent slopes __ 7,200 2.0
Humeston silt loam, 0 to 2 percent slopes ___ 275 1
Judson silty clay loam, 2 to 6 percent

slopes 525 1
Kennebec silt loam, 0 to 2 percent slopes ___ 3,575 1.0
Keswick loam, 9 to 14 percent slopes —.____ 630 2
Ladoga silt loam, 2 to 5 percent slopes _____ 5,925 1.6
Ladoga silt loam, 5 to 9 percent slopes —_____ 1,900 b
Ladoga silt loam, 5 to 9 percent slopes,

moderately eroded 15,400 4.2
Ladoga silt loam, 9 to 14 percent slopes,

moderately eroded 4,200 1.2
Ladoga silt loam, benches, 2 to 5 percent

slopes 3,850 11
Ladoga silt loam, benches, 5 to 9 percent

slopes, moderately eroded _______________ 1,360 4
Ladoga-Chelsea complex, 5 to 9 percent

slopes, moderately eroded _______________ 275 1
Ladoga-Chelsea complex, 9 to 14 percent

slopes, moderately eroded _______________ 515 1
Lamoni silty clay loam, 9 to 14 percent

slopes, moderately eroded _______________ 12,255 34
Lamoni soils, 9 to 14 percent slopes,

severely eroded 565 2
Lindley loam, 9 to 14 percent slopes ——______ 250 .1
Lindley loam, 14 to 18 percent slopes _______ 2,120 .6
Lindley loam, 18 to 25 percent slopes _______ 2,205 6
Lindley loam, 25 to 40 percent slopes _______ 1,000 3
Lindley soils, 14 to 18 percent slopes,

severely eroded __________________ __ 595 2
Macksburg silty clay loam, 0 to 2 percent

slopes 10,700 2.9
Macksburg silty clay loam, 2 to 5 percent

slopes 11,400 3.1
Macksburg silty clay loam, benches, 1 to 3

percent slopes 530 .
Muscatine silty clay loam, 0 to 2 percent

slopes _ 280 1
Muscatine silty clay loam, benches, 0 to 2

percent slopes ——— 150 *)
Mystic silt loam, 5 to 9 percent slopes,

moderately eroded 770 2
Mystic silt loam, 9 to 14 percent slopes,

moderately eroded 1,490 4
Mystie-Caleb complex, 9 to 14 percent

slopes, moderately eroded ______________ 4,800 1.3
Mystic-Caleb complex, 14 to 18 percent

slopes, moderately eroded _______________ 750 2
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TABLE 1.—Approximate acreage and proportionate extent of the soils—Continued

SOIL SURVEY

Mapping unit Acres | Percent Mapping unit Acres | Percent
Nevin silty clay loam, 0 to 2 percent slopes - 2,650 .7 | Shelby clay loam, 14 to 18 percent slopes,
Nevin silty clay loam, 2 to 5 percent slopes —_ 440 d moderately eroded __ 1,155 3
Nira silty clay loam, 2 to b percent slopes . 350 .1 | Shelby clay loam, 18 to 25 percent slopes,
Nira silty clay loam, 5 to 9 percent slopes, moderately eroded 605 2
moderately eroded 2,100 .8 | Sperry silt loam, 0 to 1 percent slopes ——___ 175 *)
Nodaway silt loam, 0 to 2 percent slopes ... 4,450 1.2 || Steep rock land 375 1
Nodaway silt loam, channeled, 0 to 2 Strip mines 240 1
percent slopes _- 2,605 17 | Tama silty clay loam, 0 to 2 percent slopes —. 245 1
Olmitz loam, 2 to 6 percent slopes _——_c o 470 .1 || Tama silty clay loam, 2 to 5 percent slopes __ 2,560 q
Olmitz loam, 6 to 9 percent slopes —— e 1,000 3 || Tama silty clay loam, 5 to 9 percent slopes,
Pershing silt loam, 2 to 5 percent slopes .- 415 i moderately eroded __ 3,015 8
Pershing silt loam, 5 to 9 percent slopes, Tama silty clay loam, 9 to 14 percent
moderately eroded o oo 4,160 11 slopes, moderately eroded e 1,210 3
Pershing silt loam, 9 to 14 percent slopes, Tama silty clay loam, benches, 2 to &
moderately eroded 475 1 percent slopes — 915 2
Sharpsburg silty clay loam, 0 to 2 percent Vesser silt loam, 0 to 2 percent slopes —_____ 430 A1
slopes _ 1,000 3 || Vesser silt loam, 2 to 5 percent slopes ———__- 380 A
Sharpsburg silty clay loam, 2 to 5 percent Wabash silty clay loam, 0 to 2 percent
slopes 14,455 4.0 slopes 5,900 1.6
Sharpsburg silty clay loam, 5 to 9 percent Wabash silty clay, 0 to 2 percent slopes —___ 1,700 b
slopes _ _— 1,800 .5 || Watkins silt loam, 1 to 4 percent slopes ———__ 380 .1
Sharpsburg silty clay loam, 5 to 9 percent Weller silt loam, 2 to 5 percent slopes —_____ 135 *)
slopes, moderately eroded —--___ P 22,600 6.2 [ Weller silt loam, 5 to 9 percent slopes,
Sharpsburg silty elay loam, 9 to 14 percent moderately eroded 535 1
slopes, moderately eroded — o o __ 2,970 .8 | Winterset silty clay loam, 0 to 2 percent
Sharpsburg silty clay loam, benches, 0 to 2 slopes 9,050 2.5
percent slopes ——— 350 .1 || Wiota silt loam, 0 to 2 percent slopes 520 1
Sharpsburg silty clay loam, benches, 2 to 5 Wiota silt loam, 2 to 5 percent slopes ~————-. 395 d
percent slopes 2,800 .8 || Zook silty clay loam, 0 to 2 percent slopes —.—_| 21,880 6.0
Sharpsburg silty clay loam, benches, 5 to 9 Gravel pit 50 *)
percent slopes 1,745 b Made land 120 )
Shelby clay loam, 9 to 14 percent slopes, Water ? 275 1
moderately eroded __ 500 .1
Total 365,980 100.0

! Less than 0.05 percent.
I Bodies of water 20 acres or larger.

loam subsoil extends to a depth of 42 inches; it is brown
and reddish brown in the upper part, brown in the
middle part, and yellowish brown in the lower part.
The substratum is yellowish brown clay loam.
Permeability is slow, and available water capacity
is moderate to high. The subsoil is very low in avail-

able phosphorus and potassium.

Adair soils are used mainly for row crops and pas-
ture. The major hazard is erosion, and the major limi-

tation is wetness.

Representative profile of Adair clay loam, 9 to 14
percent slopes, moderately eroded, on a ridge shoulder
in a cultivated field, 500 feet east of the southwest

corner of sec. 16, T. 76 N., R. 25 W.:

Ap—oO0 to 7 inches; very dark gray (10YR 3/1)
clay loam; weak fine subangular blocky
structure; friable; slightly acid; abrupt

smooth boundary.

B1t—7 to 11 inches; brown (10YR 4/3) clay
loam; few fine prominent yellowish red
(5YR 4/8) mottles; weak fine subangu-
lar blocky structure; friable; thin dis-
slightly acid;

continuous clay films;
clear smooth boundary.

B21t—11 to 16 inches; mixed brown (10YR 4/3)
and reddish brown (5YR 4/4) clay
loam; moderate fine subangular blocky

structure; firm; thick continuous clay
films; pebble band at a depth of 14

inches;
boundary.

slightly acid;

clear

smooth

IIB22t—16 to 23 inches; mixed dark reddish
brown (2.5YR 3/4) and brown (10YR
5/8) heavy clay loam; moderate fine sub-
angular blocky structure; firm; thick
continuous clay films; slightly acid; clear

smooth boundary.

1IB23t—28 to 26 inches; brown (10YR 5/3)
heavy clay loam; many fine prominent,
reddish brown (5YR 4/4) mottles; weak
medium prismatic structure parting to
weak fine subangular blocky; firm; thin

slightly acid;
gradual smooth boundary.

1I1B24t—26 to 32 inches; brown (10YR 5/3) clay
loam; light brownish gray (10YR 6/2)
veins; common fine prominent reddish
brown (5YR 4/4) mottles and few fine
distinet yellowish brown (10YR 5/8)
mottles; weak medium prismatic struc-
ture parting to weak fine subangular
blocky; firm; thin discontinuous clay

continuous clay films;

films;
boundary.

slightly acid; gradual smooth
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IIB3—32 to 42 inches; yellowish brown (10YR
5/6) clay loam; common fine prominent
gray (10YR 6/1) mottles and few fine
prominent reddish brown (5YR 4/4)
mottles; weak medium prismatic struec-
ture parting to weak fine subangular
blocky; firm; slightly acid; gradual
smooth boundary.

to 60 inches; yellowish brown (10YR
5/4) clay loam; gray (10YR 6/1) veins;
common fine and medium distinct yel-
lowish brown (10YR 5/8) mottles; weak
co?gse prismatic structure; firm; slightly
acid.

The solum ranges from 40 to 65 inches in thickness.

The A horizon is black (10YR 2/1) or very dark
gray (10YR 3/1). It is generally clay loam, but ranges
to light silty clay loam, silt loam, or loam. The A
ho;‘(iizon is 6 to 10 inches thick. It is neutral to medium
acid.

The IIB2t horizon is brown (10YR 4/3 and 5/3) and
dark reddish brown (2.5YR 3/4) to yellowish red
(5YR 4/6) and dark brown (7.5YR 4/4) in the upper
part and is brown (10YR 4/3) to yellowish brown
(10YR 5/6) in the lower part. It dominantly has mot-
tles of dark red (2.5YR 3/6), reddish brown (5YR
4/4) to yellowish red (5YR 4/8), and yellowish brown
(10YR 5/6 and 5/8), but it also has mottles of dark
grayish brown (10YR 4/2), grayish brown (2.5Y
5/2), gray (5Y 5/1), and olive gray (5Y 5/2). The
IIB2t horizon is 16 to 32 inches thick and is slightly
acid to strongly acid. The IIBS horizon is dark yellow-
ish brown (10YR 4/4) to yellowish brown (10YR 5/6)
and_has reddish brown (5YR 4/4), grayish brown
(10YR 5/2 or 2.5Y 5/2), or olive gray (5Y 5/2)
mottles. The IIB3t horizon is 6 to 25 inches thick and
is neutral or slightly acid.

The C horizon is dark yellowish brown (10YR 4/4)
to yellowish brown (10YR 5/6). It has yellowish
brown (10YR 5/8 or 5/6), grayish brown (10YR 5/2
or 2.5Y 5/2), or olive gray (5Y 5/2) mottles. It is
neutral or slightly acid.

In all mapping units the Adair soils have a thinner
surface layer than is defined in the range of character-
istics of the Adair series, but this does not significantly
alter their use and management.

Adair soils are associated on the landscape with
Grundy, Sharpsburg, Shelby, and Tama soils. They
have more clay and are redder than Grundy, Sharps-
burg, and Tama soils, which are upslope and formed in
loess. They have more clay and are redder than Shelby
soils, which are downslope and formed in less weath-
ered glacial till.

192D2—Adair clay loam, 9 to 14 percent slopes,
moderately eroded. T%is strongly sloping soil is on nar-
row, convex ridgetops and shoulders on uplands. Areas
are long and narrow or irregular in shape and small in
size. They commonly are thin bands on the upper part
of the side slopes. The profile of this soil is the one
described as representative of the series. In about 40
percent of the mapped areas, the surface layer is 10
to 20 inches thick.

Included with this soil in mapping are areas of
moderately sloping soils and areas where loess as thick

IIC—42

as 24 inches overlies the reddish subsoil. Also included
are spots of severely eroded soils and spots of gray clay,
which are indicated on the soil map by special symbols.

This Adair soil is poorly suited to row crops; it
is better suited to small grain, hay, and pasture than to
most other uses. It is susceptible to erosion. During
wet seasons, seeps occur near the contact of the loess
and till along the upper edge of areas. The organic
matter content is moderate to low. Capability unit
IVe-2; environmental planting group 1.

93D2—Adair-Shelby clay loams, 9 to 14 percent
slopes, moderately eroded. These strongly sloping soils
are on convex side slopes on uplands. This complex is
about 50 percent Adair clay loam and about 50 per-
cent Shelby clay loam. The Adair soil is upslope from
the Shelby soil. Areas of this complex are long or
are irregular in shape. They range from a few acres to
80 in size.

Included with these soils in mapping are small areas
of Lamoni soils. Also included are spots of severely
eroded soils, spots of gray clay, rock outcrop, and
shale outcrop, all of which are indicated on the soil
map by special symbols.

These soils are poorly suited to row crops; they
are better suited to small grain, hay, or pasture than
to most other uses. They are susceptible to erosion,
and during wet seasons seeps occur near the contact of
the loess and till along the upper edge of areas. The
organic matter content is moderate. Capability unit
IVe-3; environmental planting group 1.

93E2—Adair-Shelby clay loams, 14 to 18 percent
slopes, moderately eroded. These moderately steep soils
are on convex side slopes on uplands. This complex is
about 50 percent Adair clay loam and about 50 percent
Shelby clay loam. The Adair soil is upslope from the
Shelby soil. Areas of this complex are long or are ir-
regular in shape. They range from a few acres to 30
acres in size,

Included with these soils in mapping are small
areas of Lamoni soils. Also included are spots of se-
verely eroded soils, spots of gray clay, and shale
outcrop, all of which are indicated on the soil map by
special symbols.

These soils are generally unsuited to cultivated
crops; they are better suited to hay or pasture than
to most other uses. They are susceptible to erosion, and
during wet seasons seeps occur near the contact of
the loess and till along the upper edge of areas. The
organic matter content is moderate. Capability unit
VlIe-1; environmental planting group 1.

93E3—Adair-Shelby clay loams, 14 to 18 percent
slopes, severely eroded. These moderately steep soils
are on convex side slopes on uplands. This complex is
about 50 percent severely eroded Adair clay loam and
about 50 percent severely eroded Shelby clay loam.
The Adair soil is upslope from the Shelby soil. Areas
of this complex are long or are irregular in shape and
range from a few acres to about 30 acres in size. These
soils have profiles similar to the ones described as rep-
resentative of their respective series, but the original
surface layer has been almost completely removed by
erosion and the plow layer is mainly material from
the subsoil.

Included with these soils in mapping are small areas
of Lamoni soils. Also included are small areas of shale
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outerop, which are indicated on the soil map by a
special symbol.

These soils are not suited to row crops; they are
better suited to hay or pasture than to most other uses.
They are susceptible to erosion, and during wet seasons
seeps occur near the contact of the loess and till along
the upper edge of areas, These soils are low in fertility,
and they are cloddy when plowed. A good seedbed is
difficult to prepare, and the survival rate of seedlings
commonly is low. The sparse plant cover increases
the hazard of erosion and runoff. The organic matter
content is very low. Capability unit VIIe-1; environ-
mental planting group 1.

Alluvial land

315—Alluvial land. These soils consist of recently
deposited silty, loamy, and sandy alluvium. They are
nearly level and are on first bottoms along frequently
flooded streams. In most places, the soils are stratified
and are silty, loamy, or sandy. They are variable in
permeability, available water capacity, and drainage.

Included in mapping are sand spots and wet spots,
which are indicated on the soil map by special symbols.
Also included are areas of Nodaway and Kennebec
soils that are frequently flooded.

Alluvial land is better suited to woodland and pas-
ture than to most other uses because of flooding. Most
areas are suited to row crops if they are cleared of
trees, adequately drained, and protected from flood-
ing. The organic matter content is low to moderate.
Capability unit I1Iw—4; environmental planting group
1.

Alluvial land, channeled

C315—Alluvial land, channeled. These soils consist
of recently deposited silty, loamy, and sandy alluvium.
They are nearly level and are on first bottoms that are
severely dissected by abandoned stream channels and
present stream meanders. They are near the present
channels of major streams and along small streams
that fiow out of the uplands. They are wet and are
frequently flooded. In most places these soils are strati-
fied and are silty, loamy, or sandy. The soils are vari-
able in permeability, available water capacity, and
drainage.

These soils are poorly suited to row crops; they
are better suited to woodland, pasture, and wildlife
than to most other uses. Because of the flooding and
severe dissection, most areas are in woodland and
pasture or are idle. Major reclamation is required for
use for crops. The organic matter content is low to
moderate. Capability unit Vw-1; environmental
planting group 1.

Amana series

The Amana series consists of deep, nearly level,
somewhat poorly drained soils. These soils are on first
bottoms, generally near the former stream channels.
They formed in silty alluvium under a native vegeta-
tion of mixed prairie grasses and trees.

In a representative profile the surface layer is very
dark brown and very dark grayish brown silt loam

about 16 inches thick. The subsoil extends to a depth
of 44 inches; it is dark grayish brown silt loam mot-
tled with dark yellowish brown. The substratum is
dark grayish brown and brown loam.

Permeability is moderate, and available water ca-
pacity is high. The subsoil is low in available phos-
phorus and very low in available potassium.

Amana soils are used mainly for row crops. The
major hazard is flooding.

Representative profile of Amana silt loam, 0 to 2
percent slopes, on a cultivated first bottom, 800 feet
west and 20 feet north of the southeast corner of sec.
21, T. 76 N., R. 25 W.:

Ap—0 to 8 inches; very dark brown (10YR 2/2)
silt loam; weak fine granular structure;
friable; neutral; abrupt smooth bound-

ary.

A3-—8 to 16 inches; very dark grayish brown
(10YR 3/2) silt loam; moderate fine
subangular blocky structure; friable;
neutral; gradual smooth boundary.

B2—16 to 30 inches; dark grayish brown (10YR
4/2) silt loam high in sand; few fine
faint dark yellowish brown (10YR
4/4) mottles; moderate fine and medium
subangular blocky structure; friable;
strongly acid; diffuse smooth boundary.

B3—30 to 44 inches; dark grayish brown (10YR
4/2) silt loam high in sand; few fine
faint dark yellowish brown (10YR 4/4)
mottles; weak medium subangular
blocky structure; friable; slightly acid;
gradual smooth boundary.

C—44 to 60 inches; dark grayish brown (10YR
4/2) and brown (10YR 4/3) loam; mas-
sive; friable; neutral.

The solum ranges from 30 to 60 inches in thickness.

The A horizon is black (10YR 2/1) to very dark
grayish brown (10YR 3/2). It is heavy silt loam or
light silty clay loam. The A horizon is 10 to 20 inches
thick and is neutral to strongly acid.

The B2 horizon is dark grayish brown (10YR to
2.5Y 4/2) or grayish brown (10YR to 2.5Y 5/2) silt
loam or light silty clay loam. It is 10 to 20 inches thick
and is slightly acid to strongly acid. The B3 horizon
is dark grayish brown (10YR 4/2) to grayish brown
(2.5Y 5/2). It is 10 to 20 inches thick and is slightly
acid to strongly acid.

The C horizon is dark grayish brown (10YR 4/2)
and brown (10YR 4/3) to olive gray (5Y 5/2).

Amana soils formed in parent material similar to
that of Colo, Kennebec, and Nodaway soils. They have
less clay in the surface layer and subsoil than Colo
soils have at a comparable depth. They have a browner
subsoil than Kennebec soils have at a comparable
depth. They have a thicker surface layer than Nod-
away soils and do not have the stratification of Nod-
away soils.

422—Amana silt loam, 0 to 2 percent slopes. This
nearly level soil is on first bottoms, generally near
former stream channels. Areas are irregular in shape
and range from a few acres to 100 acres in size.

Included with this soil in mapping are wet spots,
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]\Ca)v}}ich are indicated on the soil map by a special sym-
ol.

This Amana soil is well suited to intensive row crops.
In many places it is underlain by material that is
moderately rapidly permeable. Crops are more quickly
affected by moisture stress in dry periods on this soil
than on surrounding soils. The soil is susceptible to
flooding. The organic matter content is high. Capabil-
ity unit I-2; environmental planting group 1.

Arbor series

The Arbor series consists of deep, strongly sloping,
well drained and moderately well drained soils. These
soils are on foot slopes. They formed in loamy sedi-
ment and the underlying glacial till under a native
vegetation of tall prairie grasses.

In a representative profile the surface layer is about
18 inches thick; it is very dark brown loam in the
upper part and very dark grayish brown clay loam in
the lower part. The clay loam subsoil extends to a
depth of 43 inches; it is light olive brown in the
upper part, yellowish brown in the middle part, and
olive gray in the lower part. The substratum is yel-
lowish brown clay loam.

Permeability is moderate to moderately slow, and
available water capacity is high. The subsoil is low
in available phosphorus and medium in available po-
tassium,

Arbor soils are used mainly for pasture. Some areas
are in row crops. The major hazard is erosion. The
soils receive runoff from adjacent slopes.

Representative profile of Arbor loam, 9 to 14 percent
slopes, on a cultivated foot slope, 1,420 feet east and
130 feet north of the southwest corner of sec. 14, T.
74 N.,,R.25 W.:

Ap—0 to 7 inches; very dark brown (10YR 2/2)
loam; weak fine and medium granular
structure; friable; medium acid; abrupt
smooth boundary.

A12—T to 14 inches; very dark grayish brown
(10YR 3/2) light clay loam; moderate
fine and medium granular structure;
friable; slightly acid; gradual smooth
boundary.

A3—14 to 18 inches; dark brown (10YR 3/3)
medium clay loam; very dark grayish
brown (10YR 3/2) faces of peds; weak
very fine and fine subangular blocky
structure; friable; medium acid; clear
smooth boundary.

B21—18 to 24 inches; light olive brown (2.5Y
5/4) medium clay loam; brown (10YR
4/3) faces of peds; weak very fine and
fine subangular blocky structure; fri-
able; medium acid; clear smooth bound-

ary.

IIB22t—24 to 29 inches; light olive brown (2.5Y
5/4) medium clay loam; olive brown
(2.5Y 4/4) faces of peds; few fine faint
yellowish brown (10YR 5/6) mottles;
moderate fine subangular blocky struc-
ture; firm; thin continuous clay films;
strongly acid; clear smooth boundary.

ITB23t—29 to 35 inches; yellowish brown (10YR
5/4) medium clay loam; grayish brown
(2.5Y 5/2) faces of peds; few fine faint
yellowish brown (10YR 5/6) mottles;
weak medium prismatic structure part-
ing to moderate fine subangular blocky;
firm; thin continuous clay films; strongly
acid; gradual smooth boundary.
IIB3t—35 to 43 inches; olive gray (5Y 5/2)
medium clay loam; many fine prominent
dark yellowish brown (10YR 4/4) and
vellowish brown (10YR 5/6) mottles and
few fine prominent strong brown
(7.5YR 5/6) and reddish yellow (7.5YR
6/6) mottles; weak coarse subangular
blocky structure; firm; slightly acid;
gradual smooth boundary.
to 63 inches; yellowish brown (10YR
5/4) light clay loam; many fine promi-
nent olive gray (5Y 4/2) and gray (5Y
5/1) mottles; few coarse prominent dark
brown (7.5YR 4/4), yellowish brown
(I0YR 5/6), and brownish yellow
(10YR 6/6) mottles, and few fine promi-
nent reddish brown (5YR 4/4) and
strong brown (7.5YR 5/6) mottles; mas-
sive; firm; neutral.

The solum is typically more than 40 inches thick,
but it ranges from 36 to 48 inches in thickness.

The upper part of the A horizon is black (10YR
2/1) or very dark brown (10YR 2/2), and the lower
part is very dark grayish brown (10YR 3/2) or dark
brown (10YR 3/3). The A horizon is heavy loam or
clay loam 15 to 22 inches thick. It is slightly acid or
medium acid.

The B21 horizon is brown (10YR 4/3) to light olive
brown (2.5Y 5/4). It is light or medium clay loam 4
to 10 inches thick. It is slightly acid or medium acid.
The IIB3t horizon is brown (10YR 4/3) to olive gray
(5Y 5/2). It is light or medium clay loam 4 to 15
inches thick.

Arbor soils typically are downslope from Shelby and
Gara soils. They formed in parent material similar to
that of Olmitz soils. They have a thicker surface layer
than Shelby and Gara soils. They have a subsoil that
formed in firm glacial till, whereas the subsoil of
Olmitz soils formed in loamy sediment.

434D—Arbor loam, 9 to 14 percent slopes. This
strongly sloping soil is on foot slopes. Most areas are
downslope from Shelby or Gara soils. Areas are small
in size and irregular in shape.

Included with this soil in mapping are small areas of
Gara soils. Also included are spots of red clay, which
are indicated on the soil map by a special symbol.

This Arbor soil is moderately well suited to row
crops where it is accessible to farm equipment. Most
areas are in pasture. This soil is susceptible to erosion
and to runoff from upslope. The organic matter content
is high. Capability unit IIle-3; environmental plant-
ing group 1.

I1C—43

Arispe series
The Arispe series consists of deep, moderately slop-
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ing, somewhat poorly drained to moderately well
drained soils. These soils are on the upper and middle
parts of side slopes adjacent to the upland flats. They
formed in loess under a native vegetation of tall
prairie grasses.

In a representative profile the surface layer is very
dark gray silty clay loam about 10 inches thick. The
silty clay loam subsoil extends to a depth of 50 inches;
the upper part is brown, the middle part is dark gray-
ish brown, and the lower part is grayish brown. The
substratum is grayish brown silty clay loam.

Permeability is moderately slow, and available
water capacity is high. The subsoil is very low to low
in available phosphorus and low to medium in avail-
able potassium.

Arispe soils are used mainly for row crops. The
major hazard is erosion.

Representative profile of uneroded Arispe soil in an
area of Arispe silty clay loam, 5 to 9 percent slopes,
moderately eroded, in a cultivated field, 500 feet east
and 75 feet north of the southwest corner of sec. 6, T.
74 N.,R. 22 W.:

Ap—o0 to 10 inches; very dark gray (10YR 3/1)
light silty clay loam; moderate fine sub-
angular blocky structure; friable; neu-
tral; clear smooth boundary.

B21t—10 to 16 inches; brown (10YR 4/3) heavy
silty clay loam; very dark grayish brown
(10YR 3/2) faces on some peds; few
fine distinct grayish brown (10YR 5/2)
and yellowish brown (10YR 5/6) mot-
tles; moderate very fine and fine sub-
angular blocky structure; friable; very
few very fine dark oxides; thin dis-
continuous clay films; neutral; gradual
smooth boundary.

B22t—16 to 21 inches; dark grayish brown
(10YR 4/2) heavy silty clay loam;
common fine faint grayish brown (10YR

5/2%{ and distinet yellowish brown

(10YR 5/8) mottles; moderate fine and
very fine subangular blocky structure;
friable; very few very fine dark oxides;
thin continuous clay films; medium acid;
gradual smooth boundary.

B23t—21 to 380 inches; dark grayish brown
(10YR 4/2) medium silty clay loam;
common fine faint grayish brown (10YR
5/2) and distinct yellowish brown
(LOYR 5/8) mottles; moderate medium
subangular blocky structure parting to
moderate fine subangular blocky; fri-
able; few fine dark oxides; thick con-
tinuous clay films; medium acid; gradual
smooth boundary.

B24t—30 to 36 inches; grayish brown (10YR
5/2) medium silty clay loam; dark gray-
ish brown (10YR 4/2) faces on some
peds; common fine distinct yellowish
brown (10YR 5/8) mottles; weak coarse
prismatic structure parting to moderate
medium and fine subangular blocky;
firm; common fine dark oxides; thick
continuous clay films; slightly acid;
gradual smooth boundary.

B31t—36 to 43 inches; grayish brown (2.5Y 5/2)
medium silty clay loam; dark grayish
brown faces on some peds; common fine
distinet yellowish brown (10YR 5/8)
mottles; weak coarse prismatic structure
parting to weak fine subangular blocky;
firm; common fine dark oxides; thin dis-
continuous clay films; slightly acid;
gradual smooth boundary.

B32t—43 to 50 inches; grayish brown (2.5Y
5/2) medium silty clay loam; dark gray-
ish brown (10YR 4/2) coatings on
vertical faces; many fine distinet yel-
lowish brown (10YR 5/8) mottles; weak
coarse prismatic structure parting to
weak fine subangular blocky; firm; few
fine dark oxides; thin discontinuous clay
films on vertical faces; neutral; gradual
smooth boundary.

C—50 to 60 inches; grayish brown (2.5Y 5/2)
light silty clay loam; many fine distinct
yellowish brown (10YR 5/8) mottles;
weak coarse prismatic structure; firm;
few fine dark oxides; thin discontinuous
clay films on vertical faces; neutral.

The solum ranges from 36 to 60 inches in thickness.

The Ap or Al horizon is black (10YR 2/1) to very
dark grayish brown (10YR 3/2) light or medium silty
clay loam. The A horizon is 10 to 12 inches thick
except in eroded areas. It is neutral to medium acid.

A B1 horizon is present in some profiles. It is very
dark gray (10YR 3/1) or very dark grayish brown
(10YR 3/2) medium silty clay loam 3 to 6 inches
thick. The B2t horizon is mottled. It is brown (10YR
4/3) to grayish brown (2.5Y 5/2) heavy silty clay
loam or light silty clay in the upper part and grayish
brown (10YR 5/2) to gray (5Y 5/1 and 6/1) medium
or light silty clay loam in the lower part. The B3t
horizon has the same range of colors as the lower part
of the B2t horizon, but mottles are more numerous.
The B3t horizon is medium or light silty clay loam.

The C horizon is light silty clay loam or heavy silt
loam. A grayish, clayey paleosol is at a depth of 4 to 6
feet in places.

Because of erosion, the dark colored surface layer in
mapping unit 23C2 is thinner than is defined in the
range of the Arispe series.

Arispe soils are associated on the landscape with
Grundy and Clearfield soils and formed in loess as did
those soils. Arispe soils are more clayey in the upper
20 inches of the profile and less clayey below that depth
than Grundy and Clearfield soils. They are better
drained than Clearfield soils.

23C—Arispe silty clay loam, 5 to 9 percent slopes.
This moderately sloping soil is on short, convex ridges
and the upper part of side slopes on uplands. Areas
are long or are irregular in shape. They range from
a few acres to 15 acres in size. This soil has the profile
described as representative of the series.

Included with this soil in mapping are spots of red
clay and wet spots, which are indicated on the soil map
by special symbols.

This soil is moderately well suited to row crops, but
it is commonly used for hay or pasture with adjoining
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soils that formed in glacial till. The soil is susceptible
to erosion. The organic matter content is high. Capa-
bility unit IIle-1; environmental planting group 1.

23C2—Arispe silty clay loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping soil is on
short convex ridges and the upper part of side slopes
on uplands. Areas are long or are irregular in shape.
Typically, they are about 5 to 15 acres in size. This soil
has a profile similar to the one described as repre-
sentative of the series, but erosion has removed part
of the dark colored surface layer and in most places
some material from the brown, finer textured subsoil
has been mixed into the plow layer.

Included with this soil in mapping are a few areas
of strongly sloping Arispe soils. Also included are some
spots of reddish, clayey soil and wet soils, which are
indicated on the soil map by special symbols.

This soil is moderately well suited to row crops.
Many areas however are used mainly for hay or pas-
ture, because they are formed with adjoining soils that
are less well suited to row crops. If this soil is used for
row crops, maintaining good tilth is a concern because
material from the subsoil has been mixed into the
plow layer. This soil is susceptible to further erosion.
The content of organic matter is moderate. Capability
unit ITle-1; environmental planting group 1.

Armstrong series

The Armstrong series consists of deep, strongly slop-
ing and moderately steep, moderately well drained to
somewhat poorly drained soils. These soils are on con-
vex ridgetops and the upper part of side slopes on
uplands. They formed mainly in reddish, clayey glacial
till under a native vegetation of mixed prairie grasses
and trees. The upper part of the profile formed in 1 to
%.Ifleet of loamy material that overlies the clayey glacial

ill,

In a representative profile the surface layer is very
dark grayish brown loam about 6 inches thick. The
subsurface layer is dark grayish brown and brown silt
loam about 8 inches thick. The subsoil extends to a
depth of 60 inches; it is dark yellowish brown clay
loam in the upper part, brown clay in the middle part,
and yellowish brown clay loam in the lower part.

Permeability is slow, and available water capacity
is moderate to high. The subsoil is very low in available
phosphorus and potassium.

Armstrong soils are used mainly for pasture. The
major hazard is erosion, and the major limitation is
seasonal wetness.

Representative profile of uneroded Armstrong soil
in an area of Armstrong loam, 9 to 14 percent slopes,
moderately eroded, in a bluegrass pasture, 75 feet south
and 1,240 feet west of the northeast corner of sec.
17, T.75 N,, R. 24 W.:

Ap—O0 to 6 inches; very dark grayish brown
(10YR 3/2) loam; grayish brown
(10YR 5/2) dry; weak fine granular
structure; friable; thin discontinuous
gray silt coatings; slightly acid; abrupt
smooth boundary.

A2—6 to 9 inches; dark grayish brown (10YR
4/2) and brown (10YR 5/3) silt loam,
light gray (10YR 7/2) and very pale

brown (10YR 7/3) dry; weak thin platy
structure; friable; thick continuous gray
silt coatings; medium acid; abrupt
smooth boundary.

B1—9 to 14 inches; dark yellowish brown (10YR
4/4) clay loam; weak fine subangular
blocky structure; friable; thick discon-
tinuous gray silt coatings; strongly acid;
clear smooth boundary.

1IB21t—14 to 18 inches; brown (7.5YR 4/4) clay;
few fine distinct grayish brown (10YR
5/2) mottles and common fine distinct
yellowish red (5Y 4/6) mottles; moder-
ate fine angular and subangular blocky
structure; firm; thin continuous clay
films; thick discontinuous gray silt coat-
ings; medium acid; clear smooth bound-

ary.

ITB22t—18 to 25 inches; brown (7.5YR 4/4) clay;
many fine prominent dark red (2.5YR
3/6) and red (2.5YR 4/6) mottles and
common fine distinet grayish brown
(10YR 5/2) mottles; moderate very fine
and fine subangular blocky structure;
very firm; thick continuous clay films;
medium acid; gradual smooth boundary.

IIB23t—25 to 32 inches; mixed brown (7.5YR
4/4) and dark yellowish brown (10YR
4/4) light clay; few fine prominent red
(2.5YR 4/6) mottles and few fine dis-
tinct grayish brown (10YR 5/2) mot-
tles; moderate fine subangular blocky
structure; very firm; thick discontinuous
clay films; medium acid; gradual smooth
boundary.

ITB31t—32 to 44 inches; yellowish brown (10YR
5/6) clay loam; few fine distinct grayish
brown (10YR 5/2) mottles; weak me-
dium prismatic structure parting to weak
fine subangular blocky structure; firm;
thin discontinuous clay films; medium
acid; gradual smooth boundary.

IIB32t—44 to 60 inches; yellowish brown (10YR
5/6) clay loam; common fine and me-
dium distinct grayish brown (10YR 5/2)
mottles; weak medium prismatic struc-
ture parting to weak medium subangular
blocky structure; firm; thin discontinu-
ous clay films; common fine and medium
dark oxides; slightly acid.

The solum is typically more than 48 inches thick,
and it ranges from 40 to 80 inches in thickness.

The Ap horizon is very dark gray (10YR 3/1) or
very dark grayish brown (10YR 3/2) loam, silt loam,
or light clay loam 6 to 10 inches thick. The A2 horizon
is dark grayish brown (10YR 4/2) to brown (10YR
5/3) loam or silt loam 2 to 6 inches thick. It is medium
acid or strongly acid.

The IIB2t horizon is reddish brown (5YR 4/3) to
strong brown (7.5YR 5/6) clay or heavy clay loam 16
to 32 inches thick. It is medium acid to very strongly
acid. The IIB3t horizon is brown (10YR 4/3) to yellow-
is}_ldbrown (10YR 5/6). It is slightly acid or medium
acid.

The severely eroded Armstrong soil in mapping unit
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993E3 does not have a dark colored surface layer thick
enough to be within the defined range of the series, but
in other ways it is similar.

Armstrong soils are associated on the landscape with
Grundy, Ladoga, and Pershing soils, and they formed
in parent material similar to that of Gara soils. They
have more clay and are redder than Grundy, Ladoga,
and Pershing soils, which are upslope and formed in
loess, and Gara soils, which are downslope and formed
in less weathered glacial till.

792D2—Armstrong loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping soil is on con-
vex ridgetops and the upper part of side slopes on
uplands. It is in narrow bands between soils that are
upslope and formed in loess and soils that are down-
slope and formed in glacial till. Areas are long and
narrow or irregular in shape and range from a few
acres to 20 acres in size. This soil has the profile
described as representative of the series. In many
places, the subsurface layer and some material from
the subsoil have been mixed into the plow layer.

Included with this soil in mapping are spots of
severely eroded soils, spots of gray clay, and shale
outcrop, all of which are indicated on the soil map by
special symbols. Also included are areas of slightly
eroded soils and areas of moderately sloping soils.

This Armstrong soil is poorly suited to row crops;
it is better suited to small grain, hay, and pasture
than to most other uses. It is susceptible to erosion.
During wet seasons, seeps occur near the contact of the
loess and till along the upper edge of areas. The or-
ganic matter content is low. Capability unit IVe-2;
environmental planting group 1.

993D2—Armstrong-Gara loams, 9 to 14 percent
slopes, moderately eroded. These strongly sloping soils
are on convex side slopes on uplands. This complex is
about 50 percent Armstrong loam and about 50 percent
Gara loam. The Armstrong soil is upslope from the
Gara soil. Areas of this complex are long and narrow
or are irregular in shape. These soils have profiles
similar to the ones described as representative of their
respective series, but in most places the dark grayish
brown and brown subsurface layer is mixed into the
plow layer. In many areas plowing has mixed material
from the subsoil into the surface layer.

Included with these soils in mapping are spots of
severely eroded soils, spots of gray clay, and shale out-
crop, all of which are indicated on the soil map by
special symbols.

These soils are generally unsuited to row crops;
they are better suited to small grain, hay, and pasture
than to most other uses. They are susceptible to erosion.
During wet seasons, seeps occur near the contact of
the loess and till along the upper edge of areas. The
organic matter content is moderately low to low. Ca-
pability unit IVe-3; environmental planting group 1.

993E2—Armstrong-Gara loams, 14 to 18 percent
slopes, moderately eroded. These moderately steep soils
are on convex side slopes on uplands. This complex is
about 50 percent Armstrong loam and about 50 per-
cent Gara loam. The Armstrong soil is upslope from
the Gara soil. Areas are long and narrow or irregular
in shape. These soils have profiles similar to the ones
described as representative of their respective series,
but in cultivated areas the dark grayish brown and

brown subsurface layer has been mixed into the plow
layer. In many areas, plowing has mixed material from
the subsoil into the surface layer.

Included with these soils in mapping are spots of
severely eroded soils, spots of gray clay, and shale
outcrop, all of which are indicated on the soil map by
special symbols.

These soils are poorly suited to cultivated crops;
they are better suited to hay, pasture, and woodland
than to most other uses. These soils are susceptible to
erosion. During wet seasons seeps occur near the con-
tact of the loess and till along the upper edge of areas.
The organic matter content is moderately low to low.
gapability unit Vle-1; environmental planting group

993E3—Armstrong-Gara clay loams, 14 to 18 per-
cent slopes, severely eroded. These moderately steep
soils are on convex side slopes on uplands. This com-
plex is about 50 percent severely eroded Armstrong
clay loam and about 50 percent severely eroded Gara
clay loam. The Armstrong soil is upslope from the
Gara soil. Areas are long and narrow or are irregular
in shape. In many areas both the surface layer and
subsurface layer have been removed by erosion and
the plow layer is mainly material from the subsoil.

Included with these soils in mapping are areas of
soils that have a loam or clay surface layer. Also in-
cluded are small areas of shale outcrop, spots of gray
clay, and seepy wet spots, all of which are indicated
on the soil map by special symbols.

These soils are generally unsuited to row crops; they
are better suited to pasture, hay, and woodland than
to most other uses. They are susceptible to erosion.
During wet seasons, seeps occur near the contact of
the loess and till along the upper edge of areas. These
soils are low in fertility, and they become cloddy when
plowed. A good seedbed is difficult to prepare, and
the survival rate of seedlings commonly is low. The
sparse plant cover increases the hazard of erosion and
runoff. The organic matter content is very low. Ca-
pability unit VIle-1; environmental planting group 1.

Bauer series

The Bauer series consists of strongly sloping and
moderately steep, well drained to moderately well
drained soils that are underlain by shale at a depth of
1 to 2 feet. These soils are on convex side slopes on
uplands. They formed in silty sediment over acid shale
under a native vegetation of prairie grasses.

In a representative profile the surface layer is very
dark grayish brown silt loam about 7 inches thick.
The subsoil extends to a depth of 16 inches. It is
brown silty clay loam in the upper part and yellowish
brown silty clay shale in the lower part. The substra-
tum is gray and yellowish brown clay shale.

Permeability is very slow, and available water ca-
pacity is moderate. The subsoil is very low in available
phosphorus and low in available potassium.

Bauer soils are used mainly for pasture and row
crops. The major hazard is erosion, and the major
limitations are the unfavorable textures for root
growth and the limited available water capacity.

Representative profile of Bauer silt loam, 9 to 14
percent slopes, moderately eroded, in a cultivated
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field, 300 feet west and 1,120 feet north of the south-
east corner of the SW1/, see. 13, T. 76 N, R. 24 W.:

Ap—0 to 7 inches; very dark grayish brown
(10YR 3/2) silt loam; weak fine granu-
lar struecture; friable; slightly acid;
clear smooth boundary.

B21—7 to 13 inches; brown (10YR 4/3) silty
clay loam; few fine distinet yellowish
brown (10YR 5/8) mottles; weak fine
and medium subangular blocky struc-
ture; friable; medium acid; clear smooth
boundary.

IIB22—13 to 16 inches; yellowish brown (10YR
5/4) silty clay shale; common fine and
medium faint yellowish brown (10YR
5/8) mottles; weak fine subangular
blocky structure; friable; strongly acid;
gradual smooth boundary.

IIC1—16 to 29 inches; gray (10YR 6/1) clay
shale; common fine and coarse promi-
nent yellowish brown (10YR 5/6) mot-
tles; coarse platy rock structure; firm;
strongly acid; gradual smooth boundary.

IIC2—29 to 46 inches; 60 percent gray (10YR
6/1) and 40 percent yellowish brown
(10YR 5/6) clay shale; thick platy rock
structure; firm; strongly acid; abrupt
smooth boundary.

IIC3—486 to 51 inches; black (N 2/0) carbonifer-
ous shale; few coarse prominent yellow-
ish brown (10YR 5/8) mottles; thick
pla}gy rock structure; friable; strongly
acid.

IIC4—51 to 60 inches; gray (10YR 6/1) clay
shale; thick platy rock structure; firm;
strongly acid.

The solum ranges from 14 to 28 inches in thickness.

The A horizon is black (10YR 2/1) to very dark
grayish brown (10YR 3/2) silt loam or silty clay
loam. The Ap horizon is silty clay in some severely
eroded areas. The A horizon is 6 to 12 inches thick.
It is neutral to strongly acid.

The B horizon is dark grayish brown (10YR 4/2) to
yellowish brown (10YR 5/4). It is 8 to 16 inches
thick. It is medium acid or strongly acid.

The IIC horizon is dark brown (7.5YR 4/4) to
olive yellow (2.5Y 6/8), olive (5Y 5/3), and gray
(10YR 6/1). Thin strata of highly contrasting colors
are in the range of the series.

In mapping unit 185E3, the surface layer is thinner
than is defined in the range for the series because it is
severely eroded.

Bauer soils are associated on the landscape with
Ladoga, Sharpsburg, and Shelby soils, and they formed
in parent material similar to that of Gosport soils.
They have a less developed B horizon and contain more
clay than Ladoga and Sharpsburg soils, which devel-
oped in loess, or Shelby soils, which developed in glacial
till. They have a thicker surface layer than Gosport
soils.

185D2—Bauer silt loam, 9 to 14. percent slopes,
moderately eroded. This strongly sloping soil is on con-
vex side slopes on uplands. Areas are long and narrow
or are irregular in shape. The profile of this soil is the

one described as representative of the series; however,
in many areas, plowing has mixed material from the
subsoil into the surface layer.

Included with this soil in mapping are areas of
Bauer soils that have a 7 to 10 inch thick surface
layer and some areas where slopes are less than 9
percent. Also included are spots of red clay, spots of
gray clay, glacial till outcrops, sand spots, seepy wet
spots, and spots of severely eroded soils, all of which
are indicated on the soil map by special symbols.

This Bauer soil is generally unsuited to cultivated
crops; it is better suited to hay and pasture than to
most other uses. It is susceptible to erosion. The or-
ganic matter content is moderate. Capability unit
Vle-1; environmental planting group 1.

185E2—Bauer silt loam, 14 to 18 percent slopes,
moderately eroded. This moderately steep soil is on
convex side slopes on uplands. Areas are long and
narrow or are irregular in shape. This soil has a pro-
file similar to the one described as representative of
the series, but in many areas plowing has mixed ma-
terial from the upper part of the subsoil into the
surface layer.

Included with this soil in mapping are spots of
severely eroded soils, spots of red clay, and glacial till
outcrops, all of which are indicated on the soil map by
special symbols.

This Bauer soil is generally unsuited to cultivated
crops; it is better suited to hay and pasture than to
most other uses. It is susceptible to erosion. The or-
ganic matter content is moderate. Capability unit
VIle-1; environmental planting group 1.

185E3—Bauer soils, 14 to 18 percent slopes, se-
verely eroded. These moderately steep soils are on
convex side slopes on uplands. Areas are long and
narrow or are irregular in shape. These soils have a
silty clay or silty clay loam plow layer that is mainly
material from the subsoil. In most areas, most of the
surface layer and subsurface layer have been removed
by erosion. Shale is at a shallower depth than in less
eroded Bauer soils. The surface layer of this soil is
lower in organic matter content and in fertility and it
is more clayey than less sloping, less eroded Bauer soils.

Included with these soils in mapping are small
areas of glacial till outcrop and spots of red clay that
are indicated on the soil map by special symbols.

These soils are not suited to cultivated crops; they
are better suited to hay and pasture than to most
other uses. They are susceptible to erosion. Because a
good seedbed is hard to establish, stands of grass,
legumes, or other crops are thin, and the hazard of
erosion increases. The depth to shale decreases the
available water capacity and the rooting depth for
trees and other plants. The organic matter content is
low to very low. Capability unit VIIe-1; environmental
planting group 1.

Bremer series

The Bremer series consists of deep, nearly level,
poorly drained soils. These soils are on second bottoms
along the major streams. They formed in moderately
fine textured alluvium under a native vegetation of
prairie grasses.

In a representative profile the surface layer is black
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silty clay loam about 18 inches thick. The subsoil
extends to a depth of 47 inches. It is very dark gray
silty clay loam in the upper part, dark gray silty clay
in the middle part, and gray silty clay in the lower
part. The substratum is grayish brown silty clay loam.

Permeability is slow, and available water capacity
is high. The subsoil is low in available phosphorus and
potassium,

Bremer soils are used mainly for row crops. Some
areas are in hay and pasture. The major limitation is
wetness.

Representative profile of Bremer silty clay loam, 0
to 2 percent slopes, in a cultivated field, 2,140 feet
west and 440 feet south of the northeast corner of sec.
15, T.7TN, R. 23 W.:

Ap—oO0 to 8 inches; black (10YR 2/1) silty clay
loam, dark gray (10YR 4/1) dry; weak
fine granular structure; friable; slightly
acid; clear smooth boundary.

A12—8 to 18 inches; black (10YR 2/1) medium
silty clay loam, dark gray (10YR 4/1)
dry; moderate fine and very fine sub-
angular Dblocky structure; friable;
slightly acid; gradual smooth boundary.

B21tg—18 to 24 inches; very dark gray (10YR
3/1) heavy silty clay loam; common fine
distinct yellowish brown (10YR 5/6)
mottles ; moderate fine and very fine sub-
angular blocky structure; firm; thin dis-
continuous clay films; medium acid;
gradual smooth boundary.

B22tg—24 to 84 inches; dark gray (10YR 4/1)
light silty clay; common fine distinct
yellowish brown (10YR 5/6) mottles and
few fine faint grayish brown (2.5Y 5/2)
mottles; strong fine and very fine sub-
angular blocky and angular blocky struc-
ture; firm; thin discontinuous clay films;
few fine dark oxides; slightly acid; grad-
ual smooth boundary.

B3tg—34 to 47 inches; gray (10YR 5/1) light
silty clay; few fine distinct strong brown
(7.65YR 5/6) mottles and common fine
faint grayish brown (2.5Y 5/2) mottles;
weak medium prismatic structure part-
ing to moderate medium subangular
blocky; firm; thin discontinuous clay
films ; few fine dark oxides; slightly acid;
gradual smooth boundary.

C—47 to 60 inches; grayish brown (2.5Y 5/2)
silty clay loam ; many fine distinct strong
brown (7.5YR 5/6) mottles; massive;
friable; few fine and medium dark ox-
ides; slightly acid.

The solum ranges from 40 to 60 inches in thickness.

The A horizon is black (10YR 2/1 or N 2/0) or
very dark gray (N 38/0) silty clay loam or silt loam.
It is 14 to 20 inches thick. It is slightly acid or medium
acid.

The B2t horizon is 12 to 24 inches thick. It is slightly
acid or meédium acid.

The C horizon is dark gray (10YR 4/1 to 5Y 4/1)
to olive gray (5Y 5/2). It is slightly acid or medium
acid.

Bremer soils are associated on the landscape with
Colo, Wabash, Zook, and Nevin soils, and they formed
in parent material similar to those soils. They have a
thinner surface layer than Colo, Wabash, and Zook
soils. They have more clay and a grayer subsoil than
Nevin soils.

43—Bremer silty clay loam, 0 to 2 percent slopes.
This nearly level soil is on second bottoms along the
major streams. Areas are broad and irregular in shape.
They range from a few acres to many acres in size.

Included with this soil in mapping are small areas
of Humeston soils, which are indicated on the soil map
by a wet spot symbol.

This Bremer soil is well suited to intensive row crops
if it is adequately drained. Artificial drainage is
needed. The soil is susceptible to wetness. The organic
matter content is high. Capability unit IIw-2; en-
vironmental planting group 2.

Caleb series

The Caleb series consists of deep, strongly sloping to
moderately steep, moderately well drained soils. These
soils are on convex side slopes that grade to river
valleys and on side slopes of benches. They formed in
old alluvium derived from glacial till material under
a native vegetation of mixed prairie grasses and trees.

In a representative profile the surface layer is very
dark grayish brown loam about 8 inches thick. The
subsoil extends to a depth of 60 inches, It
is brown clay loam in the upper part, dark yellowish
brown clay loam in the middle part, and yellowish
brown clay loam, sandy clay loam, and sandy loam in
the lower part.

Permeability is moderately rapid to moderate, and
available water capacity is moderate to high. The sub-
soil is very low in available phosphorus and potassium.

Caleb soils are used mainly for pasture, hay, and
row crops. The major hazard is erosion.

Representative profile of Caleb loam, 9 to 14 percent
slopes, moderately eroded, on a low ridge in a pasture,
2,400 feet east and 1,420 feet south of the northwest
corner of sec. 32, T. 74 N., R. 24 W.:

Ap—0 to 8 inches; very dark grayish brown
(10YR 3/2) loam, dark grayish brown
(10YR 4/2) and grayish brown (10YR
5/2) dry; some peds in the lower part
are brown (10YR 4/3) ; weak fine gran-
ular structure; friable; slightly acid;
abrupt smooth boundary.

B1—8 to 13 inches; brown (10YR 4/3) clay loam;
dark brown (10YR 3/3) faces of peds;
moderate fine subangular blocky struc-
ture; firm; slightly acid; clear smooth
boundary.

B21t—13 to 19 inches; brown (10YR 4/3)
medium clay loam; moderate fine sub-
angular blocky structure; firm; thin
continuous clay films; medium acid;
gradual smooth boundary.

B22t—19 to 27 inches; dark yellowish brown
(10YR 4/4) medium clay loam; weak
medium prismatic structure parting to
moderate fine subangular blocky and
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angular blocky; firm; thin continuous
clay films; few fine dark oxides; me-
dium acid; clear smooth boundary.
B23t—27 to 33 inches; yellowish brown (10YR
5/6) light clay loam ; weak medium pris-
matic structure parting to weak medium
subangular blocky; firm; thin discontin-
uous clay films; thin discontinuous gray
silt coatings; few fine dark oxides;
medium acid; clear smooth boundary.
B31t—33 to 39 inches; yellowish brown (10YR
5/6) sandy clay loam; yellowish brown
(10YR 5/4) faces of peds; few fine dis-
tinet gray (5Y 5/1) mottles; weak me-
dium prismatic structure parting to
weak medium subangular blocky; fri-
able; thin discontinuocus clay films on
vertical faces of peds; thick continuous
gray silt coatings; few fine dark oxides;
medium acid; clear smooth boundary.
B32—39 to 45 inches; yellowish brown (10YR
5/6) sandy loam; yellowish brown
(10YR 5/4) faces of peds; weak me-
dium prismatic structure; very friable;
some clay bridging of sand grains; thin
continuous gray silt coatings; medium
acid; abrupt smooth boundary.
B33—45 to 49 inches; yellowish brown (10YR
5/6) fine and medium sandy loam; weak
coarse prismatic structure; very friable;
some clay bridging of sand grains;
strongly acid; abrupt smooth boundary.
B34—49 to 52 inches; yellowish brown (10YR
5/6) very coarse sandy loam; single
grained; loose; few fine dark oxides;
strongly acid; abrupt smooth boundary.
B35—52 to 54 inches; yellowish brown (10YR
5/6) fine and medium sandy loam; single
grained; loose; few fine dark oxides;
strongly acid; abrupt smooth boundary.
B36—54 to 60 inches; mixed yellowish brown
(10YR 5/6) and gray (5Y 5/1) sandy
clay loam; massive; very friable; few
fine dark oxides; very strongly acid.

The solum is 5 feet or more thick.

The Ap horizon is very dark gray (10YR 3/1) or
very dark grayish brown (10YR 3/2) loam, light clay
loam, or silt loam. It is 6 to 10 inches thick. It is
slightly acid to medium acid.

The B horizon is brown (10YR 4/8) to yellowish
brown (10YR 5/6) clay loam to sandy loam, but ranges
to loamy sand in some pedons below a depth of 36
in(}ges. The B horizon is slightly acid to very strongly
acid.

Caleb soils are associated on the landscape with
Ladoga and Sharpsburg soils, and they formed in
parent material similar to that of Mystic soils. They
have more sand than Ladoga and Sharpsburg soils.
They have less red hue than Mystic soils.

451D2—Caleb loam, 9 to 14 percent slopes, mod-
erately eroded. This strongly sloping soil is on convex
side slopes that grade to river valleys and on side
slopes of benches. Areas are long and narrow or are
irregular in shape. The profile of this soil is the one

described as representative of the series; however, in
many places plowing has mixed material from the sub-
soil into the surface layer.

Included with this soil in mapping are spots of
severely eroded soils, spots of red clay, wet spots, sand
spots, and shale outcrop, all of which are indicated
on the soil map by special symbols.

This Caleb soil is better suited to small grain, hay,
and pasture than to row crops. It is susceptible to
erosion, and it tends to be droughty. The organic
matter content is low to very low. Capability unit
IVe-3; environmental planting group 1.

Chelsea series

The Chelsea series consists of deep, moderately slop-
ing to moderately steep, excessively drained soils.
These soils are on upland side slopes and ridgetops
adjacent to the major streams. They formed in wind-
blown sand under a native vegetation of trees.

In a representative profile the surface layer is very
dark grayish brown loamy fine sand about 5 inches
thick. The subsurface layer is brown and dark yellow-
ish brown loamy fine sand about 12 inches thick. The
next layer is yellowish brown loamy fine sand that
has thin, dark brown, horizontal bands at varied in-
tervals.

Permeability is rapid, and available water capacity
is low. The subsoil is very low in available phosphorus
and potassium.

Chelsea soils are used mainly for pasture. The major
hazard is erosion, and the major limitations are low
natural fertility and low available water capacity.

Representative profile of uneroded Chelsea soil in
an area of Chelsea loamy fine sand, 5 to 9 percent
slopes, moderately eroded, 2,240 feet west and 640 feet
nor\%}; of the southeast corner of sec. 8, T. 77 N., R.
22 W.:

Al1—0 to 5 inches; very dark grayish brown
(10YR 3/2) loamy fine sand, brown
(10YR 5/3) dry; single grained; loose;
neutral; gradual smooth boundary.

A2—5 to 17 inches; brown (10YR 4/3) and dark
yellowish brown (10YR 4/4) loamy fine
sand, pale brown (10YR 6/3) dry; single
grained; loose; slightly acid; -clear
smooth boundary.

A&B—17 to 63 inches; yellowish brown (10YR
5/4) loamy fine sand, very pale brown
(10YR 7/4) dry; single grained; very
friable; discontinuous dark brown
(7.5YR 3/2) 14 inch horizontal bands of
B horizon material at various depths be-
low 20 inches; medium acid.

The solum ranges from 4 feet to many feet in thick-
ness.

The Al horizon is very dark gray (10YR 8/1) or
very dark grayish brown (10YR 3/2). It is 2 to 6
inches thick. It is medium acid to neutral. The Ap
horizon is dark grayish brown (10YR 4/2), dark
brown (10YR 3/3), or brown (10YR 4/3). The A2
horizon is dark grayish brown (10YR 4/2), brown
(10YR 4/3), or dark yellowish brown (10YR 4/4).

The A&B horizon mainly is dark grayish brown
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(10YR 4/2) to light yellowish brown (10YR 6/4), but
ranges to darker colors in the horizontal bands. The
A&B horizon is fine sand or loamy fine sand. It is
medium acid or slightly acid.

The horizontal bands are higher in the profile than
is defined in the range of the Chelsea series, but this
does not significantly affect use and behavior.

Chelsea soils are associated on the landscape with
Clinton, Fayette, and Ladoga soils. They have more
sand than Clinton, Fayette, and Ladoga soils, which
formed in loess.

63C2—Chelsea loamy fine sand, 5 to 9 percent slopes,
moderately eroded. This moderately sloping soil is on
upland side slopes and ridgetops adjacent to the major
streams. Areas are small in size and irregular in shape.
The profile of this soil is the one described as rep-
resentative of the series.

Included with this soil in mapping are areas of soils
that have a thicker, darker colored surface layer.

This Chelsea soil is poorly suited to row crops.
Most areas are in pasture. The soil is susceptible to
erosion and to soil blowing. The low available water
capacity and low natural fertility restrict uses. The
organic matter content is low. Capability unit IVs-1;
environmental planting group 3.

63D2—Chelsea loamy fine sand, 9 to 18 percent
slopes, moderately eroded. This strongly sloping and
moderately steep soil is on upland side slopes and
ridgetops adjacent to major streams. Areas are small
and irregular in shape.

Included with this soil in mapping are areas of soils
that have a thicker, darker colored surface layer. Also
included are small areas of glacial till outcrop and
shale ‘outcrop, which are indicated on the soil map by
special symbols.

This Chelsea soil is not suited to row crops. Most
areas are in permanent vegetation. This soil is sus-
ceptible to erosion and soil blowing. The low available
water capacity and low natural fertility restrict uses.
The organic matter content is low. Capability unit
VIls-1; environmental planting group 3.

Clarinda series

The Clarinda series consists of deep, moderately
sloping and strongly sloping, poorly drained soils.
These soils are in coves at the heads of drainageways
and on the upper part of side slopes on uplands. They
formed mainly in gray, highly weathered glacial till,
commonly referred to as gumbotil, under a native
vegetation of prairie grasses. The upper 1 to 2 feet
of the profile formed in moderately fine textured ma-
terial overlying the gumbotil.

In a representative profile the surface layer is very
dark gray silty clay loam about 14 inches thick. The
subsoil extends to a depth of 60 inches. It is dark gray
silty clay in the upper part and gray silty clay in the
lower part.

Permeability is very slow, and available water ca-
pacity is moderate to high. The subsoil is low in avail-
able phosphorus and low to medium in available po-
tassium.

Clarinda soils are used mainly for pasture. The ma-
jor limitation is poor internal drainage, and the major
hazard is erosion.

Representative profile of Clarinda silty clay loam,
5 to 9 percent slopes, in an upland bowl-shaped cove
in a pasture, 1,740 feet west and 210 feet south of the
northeast corner of sec. 16, T. 75 N., R. 25 W.:

Ap—o0 to 7 inches; very dark gray (10YR 3/1)
silty clay loam; moderate fine granular
and weak very fine subangular blocky
structure; friable; slightly acid; clear
smooth boundary.

A3—T to 14 inches; very dark gray (10YR 3/1)
and some mixing of dark grayish brown
(10YR 4/2) silty clay loam; moderate
fine subangular blocky structure; firm;
medium acid; gradual smooth boundary.

IIB21tg—14 to 25 inches; dark gray (10YR 4/1)
silty clay; few fine distinct yellowish
brown (10YR 5/6) mottles; moderate
fine subangular blocky structure; firm;
thin discontinuous clay films; few fine
dark oxides; strongly acid; gradual
smooth boundary.

IIB22tg—25 to 32 inches; gray (10YR 5/1) silty
clay; few fine distinet yellowish brown
(10YR 5/6) mottles; moderate medium
subangular blocky structure; very firm;
thick continuous clay films; many fine
dark oxides; medium acid; clear smooth
boundary.

IIB23tg—32 to 42 inches; gray (5Y 5/1) silty
clay; many coarse distinet yellowish
brown (10YR 5/6) mottles; weak me-
dium prismatic structure parting to mod-
erate medium subangular blocky; very
firm; thick continuous clay films; few
fine dark oxides; few fine sand grains;
medium acid; clear smooth boundary.

IIB3tg—42 to 60 inches; gray (5Y 6/1) silty
clay; few coarse faint light olive gray
(Y 6/2) mottles; weak medium pris-
matic structure parting to moderate
medium subangular blocky; very firm;
thick continuous clay films; few fine
dark oxides; slightly acid.:

The solum is generally more than 60 inches thick.

The A horizon is black (10YR 2/1) or very dark
gray (10YR 3/1) light or medium silty clay loam. It
is %10 to 18 inches thick. It is slightly acid or medium
acid.

The IIB2 horizon ranges from dark gray (10YR
4/1) to gray (5Y 5/1). It is silty clay or clay and is
15 to 25 inches thick. It is slightly acid to strongly
acid. The IIB3 horizon is gray (5Y 5/1 and 6/1) to
olive gray (5Y 5/2). It is silty clay or clay and is 15
to_ﬁO inches thick. It ranges from neutral to medium
acid.

Because of erosion, mapping units 222C2 and 222D2
have a thinner, dark colored surface layer than is de-
fined in the range of the series.

Clarinda soils are associated on the landscape with
Clearfield soils, and they formed in parent material
similar to that of Lamoni soils. They are shallower to
gray silty clay or clay than Clearfield soils, which
formed in about 40 inches of loess over gray clay. They
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ha.\lfe a grayer, more developed subsoil than Lamoni
soils.

222C—Clarinda silty clay loam, 5 to 9 percent slopes.
This moderately sloping soil is on short upland side
slopes and in coves at the heads of drainageways on
uplands. Areas are small and bowl shaped. The profile
of this soil is the one described as representative of
the series.

Included with this soil in mapping are small areas
of Clearfield and Lamoni soils.

This Clarinda soil is poorly suited to row crops; it
is better suited to small grain or hay than to most
other uses. Most areas are managed with adjacent
soils. The soil is susceptible to wetness and erosion.
The organic matter content is high. Capability unit
IVw-1; environmental planting group 2.

222C2—Clarinda silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping soil
is In coves at the heads of drainageways on uplands.
It extends laterally in thin bands along side slopes.
Most areas are small and bowl shaped. This soil has a
profile similar to the one described as representative
of the series, but the surface layer is thinner. In many
areas, plowing has mixed material from the subsoil
into the surface layer.

Included with this soil in mapping are small areas
of Clearfield and Lamoni soils.

This Clarinda soil is poorly suited to row crops; it
is better suited to small grain or hay than to most
other uses. Most areas are managed with adjacent
soils. The soil is susceptible to wetness and erosion.
The clayey subsoil is within plow depth in many places,
and because of this poor tilth is a concern. Also, the
subsoil is much less favorable for root growth than
the original surface layer. The organic matter content
is moderate. Capability unit IVw-1; environmental
planting group 2.

222D2—Clarinda silty clay loam, 9 to 14 percent
slopes, moderately eroded. This strongly sloping soil is
on side slopes below the heads of drainageways on
uplands. Areas are small in size and irregular in shape.
This soil has a profile similar to the one described as
representative of the series, but the surface layer is
thinner. In many areas, plowing has mixed material
from the subsoil into the surface layer.

Included with this soil in mapping are small areas
of Lamoni soils.

This Clarinda soil is poorly suited to row crops; it
is better suited to small grain and hay than to most
other uses. Most areas are in pasture. The soil is sus-
ceptible to erosion and wetness. The clayey subsoil is
within plow depth in many places, and because of this
poor tilth is a concern. Also, the subsoil is much less
favorable for root growth than the original surface
layer. The organic matter content is low to moderate.
gapability unit IVe-2; environmental planting group

Clearfield series

The Clearfield series consists of deep, moderately
sloping, somewhat poorly drained and poorly drained
soils. These soils are in coves at the heads of drainage-
ways on uplands, They formed in loess under a native
vegetation of tall water-tolerant prairie grasses.

In a representative profile the surface layer is silty
clay loam about 18 inches thick; it is black in the
upper part and very dark gray in the lower part. The
subsoil extends to a depth of 41 inches; it is dark gray
silty clay loam in the upper part, dark gray silty clay
in the middle part, and dark gray silty clay loam in
the lower part. Below this is buried, dark gray silty
clay derived from highly weathered glacial till or gum-
botil.

Permeability is moderately slow in the upper part of
the profile, and very slow in the lower part. Available
water capacity is high, The subsoil is low in available
phosphorus and potassium.

Clearfield soils are used mainly for row crops, and
they are commonly managed with adjacent Sharps-
burg soils. The major hazard is erosion, and the major
limitation is wetness.

Representative profile of Clearfield silty clay loam,
5 to 9 percent slopes, on a gently sloping side slope in
a pasture, 600 feet south and 150 feet east of the
northwest corner of sec. 5, T. 75 N, R. 22 W.:

Ap—O0 to 6 inches; black (10YR 2/1) medium
silty clay loam; weak fine granular strue-
ture; friable; neutral; abrupt smooth
boundary.

A12—6 to 13 inches; black (10YR 2/1) medium
silty clay loam; weak very fine subangu-
lar blocky structure parting to moderate
fine and medium granular; friable; neu-
tral; clear smooth boundary.

A3—13 to 18 inches; very dark gray (10YR 3/1)
medium silty clay loam, very dark gray-
ish brown (10YR 3/2) kneaded; few fine
faint dark yellowish brown (10YR 4/4)
mottles; moderate very fine subangular
blocky structure; friable; few very fine
dark oxides; neutral; gradual smooth
boundary.

B21tg—18 to 23 inches; dark gray (10YR 4/1)
heavy silty clay loam; few fine distinct
vellowish brown (10YR 5/6) mottles
and many fine and medium distinect olive
brown (2.5Y 4/4) mottles; weak medium
prismatic structure parting to moderate
very fine subangular blocky ; friable; thin
discontinuous clay films; few fine and
medium dark oxides; neutral; gradual
smooth boundary.

B22tg—23 to 32 inches; dark gray (10YR 4/1)
light silty clay; many fine distinct yel-
lowish brown (10YR 5/4 and 5/6) mot-
tles and many fine and medium distinct
yellowish brown (10YR 5/8) mottles;
weak medium prismatic structure part-
ing to moderate fine and medium sub-
angular blocky; firm; thin discontinuous
clay films; very fine and fine dark oxides;
neutral; gradual smooth boundary.

B23tg—32 to 41 inches; dark gray (5Y 4/1) heavy
silty clay loam; many fine distinct yel-
lowish brown (10YR 5/4, 5/6, and 5/8)
mottles; weak medium prismatic struc-
ture parting to moderate medium sub-
angular blocky; firm; thin discontinuous
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clay films; very fine dark oxides; neu-
tral; gradual smooth boundary.
IIB1b—41 to 46 inches; dark gray (5Y 4/1) silty
clay; many fine distinct dark brown
(7.5YR 4/4) and yellowish brown
(10YR 5/6) mottles; weak medium pris-
matic structure parting to weak coarse
subangular blocky; firm; very fine dark
oxides; neutral; abrupt smooth bound-

ary.

1IB2b—46 to 60 inches; dark gray (10YR 4/1)
silty clay; common fine distinct dark
brown (7.5YR 4/4) mottles; very firm;
neutral.

The solum is typically about 48 inches thick, and it
ranges from 36 to 60 inches in thickness.

The A horizon is black (N 2/0) to very dark grayish
brown (10YR 3/2). It is 10 to 20 inches thick and is
neutral or slightly acid.

The B2 horizon is dark gray (10YR 4/1) to dark
gray (5Y 4/1). The B2tg horizon is heavy silty clay
loam or light silty clay. It is 15 to 25 inches thick and
is neutral or slightly acid. The IIBb horizon is very
dark gray (10YR 3/1) to gray (5Y 5/1). It is neutral
or slightly acid.

Clearfield soils are associated on the landscape with
Clarinda soils, and they formed in parent material
similar to that of Macksburg and Sharpsburg soils.
They have less clay in the subsoil than Clarinda soils.
They have a thinner surface layer and a grayer and
more clayey subsoil than Macksburg soils. They have
a thicker surface layer and a grayer subsoil than
Sharpsburg soils.

69C—Clearfield silty clay loam, 5 to 9 percent slopes.
This moderately sloping soil is in coves at the heads
of drainageways on uplands. Areas are small and bowl
shaped. The profile of this soil is the one described as
representative of the series.

Included with this soil in mapping are spots of gray
clay, which are indicated on the soil map by a special
symbol. Also included are small areas of Nira soils.

This Clearfield soil is moderately well suited to row
crops. It is susceptible to wetness and erosion. The
organic matter content is high. Capability unit IIIw-
1; environmental planting group 2.

69C2—Clearfield silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping soil
is in coves at the heads of drainageways on uplands.
Areas are small and bow! shaped. This soil has a pro-
file similar to the one described as representative of
the series, but the surface layer is thinner. In many
areas plowing has mixed material from the subsoil
into the surface layer.

Included with this soil in mapping are spots of gray
clay, spots of red clay, and shale outcrop, all of which
are indicated on the soil map by special symbols. Also
included are small areas of Nira soils.

This Clearfield soil is moderately well suited to row
crops. It is susceptible to wetness and to erosion. The
loss of as much as 1 foot or more of the original
surface layer has increased the hazard of wetness. The
depth to the clayey layer, which causes seepage,
has been reduced by the erosion. The organic matter

content is high. Capability unit IITw-1; environmental
planting group 2.

Clinton series

The Clinton series consists of deep, gently sloping
to strongly sloping, moderately well drained soils.
These soils are on convex ridgetops and side slopes on
uplands. They formed in loess under a native vegeta-
tion of trees.

In a representative profile the surface layer is very
dark grayish brown silt loam about 5 inches thick.
The subsurface layer is brown silt loam about 10
inches thick. The subsoil extends to a depth of 60
inches; it is dark yellowish brown silty clay loam in
the upper part, yellowish brown silty clay in the mid-
dle part, and yellowish brown silty clay loam in the
lower part.

Permeability is moderately slow, and available water
capacity is high. The subsoil is high in available phos-
phorus and very low in available potassium.

Clinton soils are used mainly for row crops, hay, and
pasture (fig. 13). The major hazard is erosion.

Representative profile of Clinton silt loam, 2 to 5
percent slopes, on a gently sloping upland ridge in
timber, 2,300 feet east and 450 feet north of the south-
west corner of sec. 2, T. 75 N,, R. 23 W.:

Al—0 to 5 inches; very dark grayish brown
(10YR 3/2) silt loam, light brownish
gray (10YR 6/2) dry; weak fine gran-
ular structure; very friable; neutral;
clear smooth boundary.

A21—5 to 9 inches; brown (10YR 5/3) silt loam;
very pale brown (10YR 7/3) dry; mod-
erate thin platy structure; friable;
slightly acid; clear smooth boundary.

A22—9 to 15 inches; brown (10YR 4/3) heavy
silt loam, light yellowish brown (10YR
6/4) dry; weak fine subangular blocky
structure; friable; medium acid; clear
smooth boundary.
to 19 inches; dark yellowish brown
(10YR 4/4) medium silty clay loam;
strong fine subangular and angular
blocky structure; firm; thin discontinu-
ous clay films on faces of peds; continu-
ous gray silt coatings; few dark oxides;
medium acid; clear smooth boundary.

B21t—19 to 27 inches; yellowish brown (10YR
5/4) light silty clay; dark yellowish
brown (10YR 4/4) faces of peds; strong
fine angular and subangular blocky
structure; firm; thin continuous clay
films; discontinuous gray silt coatings;
few dark oxides; medium acid; gradual
smooth boundary.

B22t—27 to 38 inches; yellowish brown (10YR
5/4) light silty clay; dark yellowish
brown (10YR 4/4) faces of peds; few
fine distinct strong brown (7.5YR 5/6)
mottles; weak medium prismatic struc-
ture parting to strong medium angular
blocky; firm; thin continuous clay films;
discontinuous gray silt coatings; com-

B1t—15
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Figure 13.—An area of a Clinton soil in the foreground that has been cleared of native trees and sown to improved grasses for
pasture. Trees in the background are on infertile Gosport soils.

mon fine dark oxides; medium acid;
gradual smooth boundary.

B23t—38 to 46 inches; yellowish brown (10YR
5/4) medium silty clay loam; brown
(10YR 4/3) faces of peds; few fine dis-
tinet light brownish gray (2.5Y 6/2)
and strong brown (7.5YR 5/6) mottles;
weak medium prismatic structure part-
ing to strong fine angular blocky; firm;
thin continuous clay films on vertical
faces of peds; common fine dark oxides;
medium acid; gradual smooth boundary.

B3—46 to 60 inches; yellowish brown (10YR 5/4)
light silty clay loam; few fine distinct
light olive gray (5Y 6/2) and strong
brown (7.5YR 5/6) mottles; weak me-
dium prismatic structure parting to
weak fine angular blocky; friable; thin
discontinuous clay films on vertical faces
of peds; common fine dark oxides; me-
dium acid.

The solum ranges from 42 to 84 inches in thickness.
The A1 horizon is very dark gray (10YR 3/1) or

very dark grayish brown (10YR 3/2). It is 2 to 5
inches thick and is neutral to strongly acid.

The A2 horizon is dark grayish brown (10YR 4/2)
to brown (10YR 5/3). It is 6 to 10 inches thick and is
slightly acid to strongly acid.

The B2t horizon is dark yellowish brown (10YR
4/4) or yellowish brown (10YR 5/4) light silty clay
to medium silty clay loam 18 to 36 inches thick. It is
medium acid or strongly acid.

Clinton soils are associated on the landscape with
Keswick and Lindley soils, and they formed in parent
material similar to that of Ladoga soils. They have
less reddish hue than Keswick soils. Clinton soils con-
tain less sand and pebbles than Keswick and Lindley
soils, which are downslope and formed in glacial till.
They have a thinner surface layer than Ladoga soils.

80B—Clinton silt loam, 2 to 5 percent slopes. This
gently sloping soil is on convex ridgetops on uplands.
Areas are long and narrow or irregular in shape. They
range from a few acres to 20 acres in size. The profile
of this soil is the one described as representative of
the series.

Included with this soil in mapping are small sand
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spots, which are indicated on the soil map by a special
symbol. Also included are some areas that are some-
what poorly drained.

This Clinton soil is well suited to row crops. It is
susceptible to erosion. The organic matter content is
low. Capability unit IIe-2; environmental planting
group 1.

80C2—Clinton silt loam, 5 to 9 percent slopes, mod-
erately eroded. This moderately sloping soil is on long,
convex ridgetops and side slopes on uplands. Areas are
long and narrow or irregular in shape. This soil has a
profile similar to the one described as representative
of the series, but the surface layer is thinner. In many
areas plowing has mixed material from the subsoil
into the surface layer.

Included with this soil in mapping are areas that
are slightly eroded. Also included are some spots of
red clay, spots of gray clay, and sand spots, all of which
are indicated on the soil map by special symbols.

This Clinton soil is moderately well suited to row
crops if erosion is controlled. It is susceptible to ero-
sion. The organic matter content is low. Capability
unit IITle-2; environmental planting group 1.

80D2-—Clinton silt loam, 9 to 14 percent slopes, mod-
erately eroded. This strongly sloping soil is on long,
narrow, convex ridgepoints and side slopes on uplands.
Areas are long and narrow or irregular in shape. This
soil has a profile similar to the one described as rep-
resentative of the series, but the surface layer is
thinner. In many areas plowing has mixed material
from the subsoil into the surface layer.

Included with this soil in mapping are spots of red
clay, small areas of shale outcrop, and some areas of
severely eroded Clinton soils, all of which are indicated
on the soil map by special symbols.

This Clinton soil is moderately well suited to row
crops. Most areas are in permanent pasture and wood-
land. The soil is susceptible to erosion. The organic
matter content is low. Capability unit IIle-2; environ-
mental planting group 1.

Colo series

The Colo series consists of deep, nearly level to
gently sloping, poorly drained soils. These soils are on
broad bottom lands and narrow drainageways on up-
lands. They formed in alluvium under a native vege-
tation of mixed prairie grasses and trees tolerant to
wetness.

In a representative profile the surface layer is black
silty clay loam about 25 inches thick. The next layer is
very dark gray silty clay loam that extends to a depth
of 40 inches. The substratum is very dark gray and
dark gray silty clay loam.

Permeability is moderately slow, and available
water capacity is high. The subsoil is medium in avail-
able phosphorus and potassium.

Colo series are used mainly for row crops and pas-
ture. The major limitation is wetness.

Representative profile of Colo silty clay loam, 2 to
5 percent slopes, in a cultivated field, 720 feet south
and 60 feet west of the northeast corner of sec. 1, T.
74 N., R. 25 W.:

Ap—0 to 8 inches; black (N 2/0) silty clay loam;

weak fine granular structure; friable;
neutral; clear smooth boundary.

A12—8 to 13 inches; black (N 2/0) silty clay
loam; moderate fine angular blocky
structure; friable; neutral; gradual
smooth boundary.

A13—13 to 19 inches; black (10YR 2/1) silty
clay loam; weak fine and medium pris-
matic structure parting to weak fine sub-
angular blocky; friable; neutral; diffuse
smooth boundary.

A14—19 to 25 inches; black (10YR 2/1) silty
clay loam; few fine distinet yellowish
brown (10YR 5/8) mottles; weak me-
dium prismatic structure parting to weak
fine subangular blocky; firm; few dark
oxides; neutral; gradual smooth bound-

ary.

ACg—25 to 40 inches; very dark gray (10YR 3/1)
silty clay loam; few fine distinct yellow-
ish brown (10YR 5/6) mottles; weak
medium prismatic structure parting to
weak fine and medium subangular
blocky ; firm; few fine dark oxides; neu-
tral; diffuse smooth boundary.

C1g—40 to 46 inches; very dark gray (10YR 3/1)
silty clay loam; dark gray (10YR 4/1)
faces of peds; few fine distinet yellowish
brown (10YR 5/6) and dark brown
(10YR 3/3) mottles; weak medium
prismatic structure parting to weak fine
and medium subangular blocky; firm;
few fine dark oxides; neutral; gradual
smooth boundary.

C2g—46 to 60 inches; dark gray (10YR 4/1)
and some very dark gray (10YR 3/1)
silty clay loam; common fine distinct
yellowish brown (10YR 5/6) and dark
brown (10YR 3/3) mottles; weak me-
dium prismatic structure parting to weak
fine subangular blocky; firm; few fine
dark oxides; neutral.

The solum ranges from 36 to 54 inches in thickness.

The A horizon is black (N 2/0) to very dark gray
(10YR 3/1). It is 25 to 40 inches thick and is alkaline
to medium acid. The AC horizon is black (10YR 2/1)
or very dark gray (10YR 8/1). It is 0 to 15 inches
thick, and is mildly alkaline to slightly acid.

The C horizon is very dark gray (10YR 3/1) or
dark gray (10YR 4/1). It is mildly alkaline or neutral.

Colo soils are associated on the landscape with Ely
soils, and they formed in parent material similar to
that of Kennebec, Wabash, and Zook soils. They have
a thicker dark colored surface layer than Ely soils.
They contain more clay than Kennebec soils and have
less clay than Wabash and Zook soils.

133—Colo silty clay loam, 0 to 2 percent slopes.
This nearly level soil is on broad bottom lands. Areas
range from a few acres to several hundred acres in
size.

Included with this soil in mapping are sand spots
and wet spots, which are indicated on the soil map by
special symbols. Also included are areas of Colo soils
that have 8 to 12 inches of silty, stratified overwash.
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This Colo soil is well suited to row crops. It is sus-
ceptible to wetness. The organic matter content is high.
Capability unit IIw-2; environmental planting group
2

133B—Colo silty clay loam, 2 to 5 percent slopes.
This gently sloping soil is on foot slopes adjacent to
upland side slopes and in small valleys. Areas are long
and narrow or irregular in shape. The profile of this
soil is the one described as representative of the series.

Included with this soil in mapping are wet spots,
which are indicated on the soil map by a special sym-
bol. Also included are some soils that are similar to
this Colo soil but are sandier.

This Colo soil is well suited to row crops. Most areas
are managed with adjacent soils, and many areas are
in pasture. The soil is susceptible to wetness and gully
erosion. The organic matter content is high. Capability
unit IIw-3; environmental planting group 2.

11B—Colo-Ely silty clay loams, 2 to 5 percent slopes.
These gently sloping soils are in upland drainageways.
The Colo soil is near the stream, and the Ely soil is on
foot slopes. This complex is about 60 percent Colo silty
clay loam and 40 percent Ely silty clay loam. Areas of
this complex are long and narrow.

Included with these soils in mapping are areas of
soils that have 8 to 18 inches of silty, stratified over-
wash,

These soils are well suited to row crops. Some areas
are used for grassed waterways, and many areas are
in pasture. The soils are susceptible to wetness and
gully erosion. The organic matter content is high. Ca-
pability unit IIw-3; environmental planting group 2.

Downs series

The Downs series consists of deep, nearly level to
strongly sloping, well drained soils. These soils are on
upland ridgetops and side slopes and on benches ad-
jacent to the major streams. They formed in loess un-
1<;ier a native vegetation of mixed prairie grasses and
rees.

In a representative profile the surface layer is very
dark brown silt loam about 7 inches thick. The sub-
surface layer is dark grayish brown silt loam about 5
inches thick. The subsoil extends to a depth of 48
inches; it is brown silt loam in the upper part, brown
and dark yellowish brown silty clay loam in the middle
part, and yellowish brown silty clay loam in the lower
%:)art. The substratum is light brownish gray silty clay
oam,

Permeability is moderate, and available water capac-
ity is high. The subsoil is medium in available phos-
phorus and very low in available potassium.

Downs soils are used mainly for row crops and
pasture. Some areas are in woodland. The major haz-
ard is erosion.

Representative profile of Downs silt loam, 2 to 5
percent slopes, in a cultivated field, 1,425 feet west and
115 feet south of the northeast corner of the SE1/ sec.
16, T. 77 N., R. 22 W.:

Ap—o0 to 7 inches; very dark brown (10YR 2/2)
silt loam, grayish brown (10YR 5/2)
dry; moderate very fine granular struec-
ture; friable; medium acid; clear
smooth boundary.

A2—7 to 12 inches; dark grayish brown (10YR
4/2) silt loam; very dark grayish brown
(10YR 3/2) faces of peds, grayish brown
(10YR 5/2) dry; weak medium platy
structure parting to moderate very fine
granular; friable; medium acid; eclear
smooth boundary.

B1—12 to 19 inches; brown (10YR 4/3) heavy
silt loam; dark brown (10YR 38/3) and
dark yellowish brown (10YR 8/4) faces
of peds; weak medium subangular
blocky structure parting to moderate fine
subangular blocky; friable; thin discon-
tinuous clay films; thin discontinuous silt
coatings; medium acid; gradual smooth
boundary.

B21t—19 to 29 inches; brown (10YR 4/3) light
silty clay loam; weak medium subangu-
lar blocky structure parting to moderate
fine subangular and angular blocky; fri-
able; thin continuous clay films; thin dis-
continuous silt coatings; strongly acid;
gradual smooth boundary.

B22t—29 to 40 inches; dark yellowish brown
(10YR 4/4) light silty clay loam; weak
medium prismatic structure parting to
strong fine subangular and angular
blocky; friable; thin discontinuous clay
films ; thin continuous silt coatings; very
strongly acid; gradual smooth boundary.

B3—40 to 48 inches; yellowish brown (10YR
5/4) light silty clay loam; few fine faint
light brownish gray (10YR 6/2) mot-
tles, many fine distinet grayish brown
(2.5Y 5/2) mottles, and common fine
faint yellowish brown (10YR 5/6) mot-
tles; weak medium prismatic structure
parting to moderate fine and very fine
subangular blocky; friable; thin discon-
tinuous clay films; thin discontinuous
silt coatings; few fine dark oxides;
strongly acid; gradual smooth boundary.

C—48 to 60 inches; light brownish gray (2.5Y
6/2) light silty clay loam; brown (10YR
4/3) faces of peds; many fine prominent
yellowish brown (10YR 5/8) mottles;
weak medium prismatic structure; fri-
able; thin discontinuous clay films and
dark organic stains on faces of prisms;
thin discontinuous silt coatings; few fine
dark oxides; strongly acid.

The solum ranges from 36 to 72 inches in thickness.
The Ap horizon is very dark brown (10YR 2/2)
or very dark grayish brown (10YR 8/2). It is 6 to 10
inches thick and is slightly acid or medium acid.
The B2t horizon is dark brown (10YR 3/3) to yel-
lowish brown (10YR 5/4) light or medium silty clay
loam. It is 12 to 25 inches thick and is medium acid
to very strongly acid. The B3 horizon is dark yellowish
brown (10YR 4/4) to yellowish brown (10YR 5/6)
heavy silt loam or light silty clay loam. It is 10 to 30
inches thick and is medium acid or strongly acid.
Downs soils are associated on the landscape with
Gara soils, and they formed in parent material similar
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to that of Fayette and Tama soils. They have less
sand and fewer pebbles in the solum than Gara soils,
which are downslope and formed in glacial till. They
have a thicker surface layer than Fayette soils. They
have an A2 horizon and Tama soils do not.

162—Downs silt loam, 0 to 2 percent slopes. This
nearly level soil is on broad upland ridgetops. Areas
are small in size and irregular in shape. This soil has a
profile similar to the one described as representative
of the series, but the subsoil contains more gray
mottles.

Included with this soil in mapping are areas of
somewhat poorly drained soils that are susceptible to
wetness.

This Downs soil is well suited to intensive row
crops. The organic matter content is high. Capability
unit I-1; environmental planting group 1.

162B—Downs silt loam, 2 to 5 percent slopes. This
gently sloping soil is on upland ridgetops. Areas are
long and narrow or irregular in shape. The profile of
this soil is the one described as representative of the
series.

Included with this soil in mapping are areas of mod-
erately eroded soils. In these areas, the surface layer
is thinner and in some places plowing has mixed ma-
terial from the subsoil into the surface layer. Also in-
cluded are sand spots, which are indicated on the soil
map by a special symbol.

This Downs soil is well suited to row crops. It is
susceptible to erosion. The organic matter content is
moderate. Capability unit IIe~1; environmental plant-
ing group 1.

162C2-—-Downs silt loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping soil is on
long, convex ridgetops and side slopes on uplands.
Areas are long and narrow or irregular in shape. This
soil has a profile similar to the one described as repre-
sentative of the series, but the surface layer is thinner.
In many areas, plowing has mixed material from the
subsoil into the surface layer.

Included with this soil in mapping are areas of
slightly eroded soils. Also included are spots of severely
eroded soils, seepy wet spots, sand spots, spots of red
clay, and glacial till outcrop, all of which are indicated
on the soil map by special symbols.

This Downs soil is moderately well suited to row
crops. It is susceptible to erosion. The organic matter
content is moderate to low. Capability unit IITe-1;
environmental planting group 1.

162D2—Downs silt loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping soil is on con-
vex side slopes on uplands. Areas are long and narrow
or irregular in shape. This soil has a profile similar to
the one described as representative of the series, but
the surface layer is thinner. In many areas, plowing
has mixed material from the subsoil into the surface
layer.

Included with this soil in mapping are spots of
severely eroded soils, spots of red clay, spots of gray
clay, glacial till outcrop, and shale outcrop, all of which
are indicated on the soil map by special symbols.

This Downs soil is moderately well suited to row
crops. Some areas are in pasture. The soil is susceptible
to erosion. The organic matter content is moderate to

very low. Capability unit IIle-1; environmental plant-
ing group 1.

T162B—Downs silt loam, benches, 2 to 5 percent
slopes. This gently sloping soil is on long, convex
benches along major streams. Areas are long and nar-
row or irregular in shape. Slopes are typically short.

Included with this soil in mapping are sand spots,
which are indicated on the soil map by a special symbol.
Also included are some areas of moderately sloping
Downs soils, which are indicated on the soil map by a
special symbol for short, steep slopes.

This Downs soil is well suited to row crops. It is
susceptible to erosion. The organic matter content is
moderate. Capability unit IIe-1; environmental plant-
ing group 1.

Ely series

The Ely series consists of deep, gently sloping, some-
what poorly drained soils. These soils are on narrow
foot slopes and alluvial fans. They formed in alluvium
fror_n. adjacent slopes under a native vegetation of
prairie grasses.

In a representative profile the surface layer is very
dark brown and very dark grayish brown silty clay
loam about 22 inches thick. The silty clay loam subsoil
extends to a depth of 55 inches; it is mostly very dark
grayish brown in the upper part, brown in the middle
part, and dark grayish brown in the lower part. The
substratum is grayish brown silt loam.

Permeability is moderate, and available water ca-
pacity is high. The subsoil is very low in available
phosphorus and potassium.

Ely soils are used mainly for row crops. The major
hazard is erosion. Areas are too small to be managed
separately and are generally managed with the ad-
jacent soils.

Representative profile of Ely silty clay loam, 2 to 5
percent slopes, on a cultivated foot slope, 1,205 feet
west and 520 feet north of the southeast corner of sec.
5 T.76 N.,, R. 22 W.:

Ap—O0 to 8 inches; very dark brown (10YR 2/2)
light silty clay loam ; moderate fine gran-
ular structure; friable; medium acid;
abrupt smooth boundary.

A12—8 to 17 inches; very dark brown (10YR 2/2)
medium silty clay loam; black (10YR
2/1) faces of peds; moderate fine granu-
lar structure; friable ; medium acid; clear
smooth boundary.

A13—17 to 22 inches; very dark grayish brown
(10YR 3/2) medium silty clay loam;
very dark gray (10YR 3/1) faces of
peds; moderate fine subangular blocky
structure parting to moderate fine gran-
ular; friable; medium acid; clear smooth
boundary.

B1—-22 to 32 inches; very dark grayish brown
(10YR 3/2) medium silty clay loam; few
fine faint dark yellowish brown (10YR
3/4) mottles; moderate very fine and
fine subangular blocky structure; fri-
able; medium acid; gradual smooth
boundary.
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B21-—32 to 39 inches; dark grayish brown (10YR
4/2) silty clay loam; very dark grayish
brown (10YR 3/2) and dark gray
(10YR 4/1) faces of peds; common fine
faint dark brown (10YR 3/3) mottles
and few fine distinct yellowish brown
(10YR 5/4) mottles; weak medium pris-
matic structure parting to moderate fine
and medium subangular blocky; friable;
few fine dark oxides; medium acid; grad-
ual smooth boundary.

B22—39 to 47 inches; brown (10YR 4/3) silty
clay loam; dark grayish brown (10YR
4/2) faces of peds; common fine distinct
dark yellowish brown (10YR 4/4) and
yellowish brown (10YR 5/4) mottles
and few fine distinct strong brown
(7.5YR 5/6) and grayish brown (2.5Y
5/2) mottles; weak medium prismatic
structure parting to weak medium sub-
angular blocky; friable; few fine dark
oxides; slightly acid; gradual smooth
boundary.

B3—47 to 55 inches; dark grayish brown (10YR
4/2) silty clay loam; common fine dis-
tinet dark yellowish brown (10YR 4/4)
and strong brown (7.5YR 5/6) mottles
and few fine distinet grayish brown
(2.5Y 5/2) mottles; weak medium pris-
matic structure parting to weak me-
dium subangular blocky; friable; few
fine dark oxides; slightly acid; gradual
smooth boundary.

C—55 to 84 inches; grayish brown (2.5Y 5/2)
silt loam; common fine distinct dark yel-
lowish brown (10YR 4/4) and strong
brown (7.5YR 5/6) mottles; massive;
fr%ble; few fine dark oxides; slightly
acid.

The solum is generally more than 48 inches thick,
but it ranges from 40 to 66 inches in thickness.

The A horizon is black (10YR 2/1) to very dark
grayish brown (10YR 3/2) silt loam to medium silty
clay loam. It is 15 to 25 inches thick and is neutral to
medium acid.

The B2 horizon is brown (10YR 4/3) to dark gray-
ish brown (10YR 4/2) or grayish brown (10YR 5/2).
It is 10 to 20 inches thick and is slightly acid or medium
acid. The B3 horizon is dark grayish brown (10YR
4/2) to brown (10YR 5/3) and is 5 to 10 inches thick.

The C horizon is grayish brown (2.5Y 5/2) or
brown (10YR 5/3) and is neutral or slightly acid.

Ely soils are associated on the landscape with Colo
soils and formed in parent material similar to that of
Judson soils. They are better drained and have a thin-
ner surface layer than Colo soils. They have a grayer
subsoil than Judson soils.

428B—Ely silty clay loam, 2 to 5 percent slopes. This
gently sloping soil is on foot slopes and alluvial fans.
Areas are small in size and irregular in shape. This soil
has the profile described as representative of the series.

Included with this soil in mapping are small areas
of Colo soils.

This Ely soil is well suited to intensive row crops.

It is generally managed with adjacent soils. It is sus-
ceptible to erosion and overflow from the adjoining
uplands. The organic matter content is high. Capabil-
ity unit ITe-3; environmental planting group 1.

Fayette series

The Fayette series consists of deep, gently sloping
to steep, well drained soils. These soils are on convex
upland ridgetops and side slopes. They formed in loess
under a native vegetation of trees.

In a representative profile the surface layer is very
dark gray silt loam about 4 inches thick. The subsur-
face layer is dark grayish brown silt loam about 7
inches thick. The subsoil extends to a depth of 45
inches; it is brown silt loam in the upper part, dark
yellowish brown silty clay loam in the middle part, and
yellowish brown silty clay loam in the lower part.
The substratum is yellowish brown silt loam.

Permeability is moderate, and available water ca-
pacity is high. The subsoil is high in available phos-
phorus and very low in available potassium.

Fayette soils are used mainly for row crops and
pasture. Some areas are in woodland. The major haz-
ard is erosion.

Representative profile of Fayette silt loam, 2 to 5
percent slopes, in timber, 1,800 feet north and 800 feet
gezxs;c}v of the southwest corner of sec. 11, T. 77 N., R.

Al1—O0 to 4 inches; very dark gray (10YR 8/1)
silt loam, grayish brown (10YR 5/2)
dry; weak medium subangular blocky
structure parting to weak fine granular;
friable; neutral; clear smooth boundary.

A2-—4 to 11 inches; dark grayish brown (10YR
4/2) silt loam, light brownish gray
(10YR 6/2) dry; weak thin platy struc-
ture; friable; slightly acid; clear smooth
boundary.

B1t—11 to 17 inches; brown (10YR 4/3) heavy
silt loam; weak medium platy structure
parting to weak very fine subangular
blocky; friable; thin discontinuous clay
films ; thin continuous gray silt coatings;
slightly acid; clear smooth boundary.

B21t—17 to 25 inches; dark yellowish brown
(10YR 4/4) light silty clay loam; strong
fine and medium angular and subangular
blocky structure; firm; thin continuous
clay films; thin continuous gray silt coat-
ings; slightly acid; gradual smooth
boundary.

B22t—25 to 36 inches; dark yellowish brown

(10YR 4/4) medium gilty clay loam;

moderate medium angular and subangu-

lar blocky structure; firm; thin continu-
ous clay films; thin discontinuous gray
silt coatings; few fine dark oxides;
slightly acid; gradual smooth boundary.
to 45 inches; yellowish brown (10YR

5/4) light silty clay loam ; dark yellowish

brown (10YR 4/4) faces of peds; weak

medium prismatic structure parting to
weak fine subangular blocky; friable;

B3t—36
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thin discontinuous clay films; thin dis-
continuous gray silt coatings; few fine
dark oxides; medium acid; gradual
smooth boundary.

C—45 to 60 inches; yellowish brown (10YR 5/4)
medium silt loam; massive; friable; me-
dium acid.

The solum ranges from 36 to 60 inches in thickness.

The A1l horizon is very dark gray (10YR 3/1)
or very dark grayish brown (10YR 3/2). It is 1 inch
to 4 inches thick and is neutral or slightly acid.

The B2t horizon is brown (10YR 4/3) or dark yel-
lowish brown (10YR 4/4) light or medium silty clay
loam. It is 10 to 25 inches thick and is slightly acid
to very strongly acid. The B3t horizon is dark yellowish
brown (10YR 4/4) to yellowish brown (10YR 5/6)
heavy silt loam or light silty clay loam. It is 9 to 18
inches thick and is medium acid or strongly acid.

Fayette soils are associated on the landscape with
Chelsea and Gosport soils, and they formed in parent
material similar to that of Downs soils. They contain
less sand than Chelsea soils. They contain less clay
than Gosport soils, which are downslope and formed
in shale. They have a thinner surface layer than Downs
soils.

163B—Fayette silt loam, 2 to 5 percent slopes. This
gently sloping soil is on upland ridgetops. Areas are
small and irregular in shape. The profile of this soil is
the one described as representative of the series.

Included with this soil in mapping are sand spots,
%V}iich are indicated on the soil map by a special sym-

ol.

This Fayette soil is well suited to row crops. It is
susceptible to erosion. The organic matter content is
low. Capability unit IIe-2; environmental planting
group 1.

163C2—Fayette silt loam, 5 to 9 percent slopes, mod-
erately eroded. This moderately sloping soil is on up-
land ridgetops and side slopes. Areas are long and
narrow or irregular in shape. This soil has a profile
similar to the one described as representative of the
series, but the surface layer is thinner. In many areas,
plowing has mixed material from the subsoil into the
surface layer.

Included with this soil in mapping are spots of
severely eroded soils, sand spots, and wet spots, all of
which are indicated on the soil map by special sym-
bols.

This Fayette soil is moderately well suited to row
crops and pasture. Some areas are in woodland. The
soil is susceptible to erosion. The organic matter con-
tent is low to very low. Capability unit 11Ie-2; environ-
mental planting group 1.

163D2—Fayette silt loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping soil is on
convex upland side slopes. Areas are long and narrow
or irregular in shape. This soil has a profile similar
to the one described as representative of the series,
but the surface layer is thinner., In many areas, plow-
ing has mixed material from the subsoil into the sur-
face layer. The subsoil is exposed at the surface in
some areas.

Included with this soil in mapping are spots of
severely eroded soils, sand spots, spots of red clay,

glacial till outerop, and shale outerop, all of which are
indicated on the soil map by special symbols.

This Fayette soil is moderately well suited to row
crops. Some areas are in woodland. The soil is sus-
ceptible to erosion. Erosion is more difficult to control
on this soil than on moderately sloping Fayette soils.
The organic matter content is low to very low. Capa-
bility unit IITe-2; environmental planting group 1.

163E2—Fayette silt loam, 14 to 18 percent slopes,
moderately eroded. This moderately steep soil is on
upland side slopes. Areas are long and narrow or ir-
regular in shape. This soil has a profile similar to the
one described as representative of the series, but the
surface layer is thinner. In many areas, plowing has
mixed subsoil material with the surface layer.

Included with this soil in mapping are spots of se-
verely eroded soil, sand spots, spots of red clay, glacial
till outerop, and shale outerop, all of which are indi-
cated on the soil map by special symbols. Also included
are soils that have a thicker surface layer.

This Fayette soil is poorly suited to row crops; it is
better suited to small grain and hay than to most other
uses. Many areas are in pasture and woodland. Farm
equipment can be used. The soil is susceptible to
erosion. The organic matter content is very low.
Capability unit IVe-1; environmental planting group
1

163F2—Fayette silt loam, 18 to 25 percent slopes,
moderately eroded. This steep soil is on upland side
slopes. Areas are long and narrow or irregular in shape.
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 small sand
spots, glacial till outcrop, and shale outerop, all of
which are indicated on the soil map by special symbols.

This Fayette soil is generally unsuited to cultivated
crops. Most areas are in woodland and pasture. The
use of farm machinery requires caution because of the
steepness of slopes, but in most places it can be used to
improve pasture. The soil is susceptible to erosion. The
organic matter content is very low. Capability unit
Vle-1; environmental planting group 1.

Gara series

The Gara series consists of deep, strongly sloping to
very steep, moderately well drained and well drained
soils. These soils are on convex side slopes of uplands.
They formed in glacial till under a native vegetation of
prairie grasses and trees.

In a representative profile the surface layer is very
dark gray loam about 8 inches thick. The subsurface
layer is dark grayish brown loam about 6 inches thick.
The clay loam subsoil extends to a depth of 40 inches;
it is brown in the upper part and yellowish brown in
fhe lower part. The substratum is yellowish brown clay
oam.

Permeability is moderately slow, and available wa-
ter capacity is high. The subsoil is low in available
phosphorus and very low in available potassium.

Gara soils are used mainly for pasture and woodland.
The major hazard is erosion.

Representative profile of Gara loam, 25 to 40 percent
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slopes, in a pasture, 1,120 feet west and 150 feet north
of the southeast corner of sec. 3, T. 74 N., R. 23 W.:

A1—0 to 8 inches; very dark gray (10YR 3/1)
loam, dark grayish brown (10YR 4/2)
dry; weak thin platy structure parting to
weak fine granular; very friable; thin
continuous gray silt coatings; neutral;
clear smooth boundary.

A2—8 to 14 inches; dark grayish brown (10YR
4/2) loam, brown (10YR 5/8) dry; weak
thin platy structure parting to weak fine
granular; very friable; thin continuous
gray silt coatings; neutral; clear smooth

: boundary.

B21t—14 to 19 inches; brown (10YR 4/3) clay
loam; moderate fine subangular blocky
structure; friable; thin continuous clay
films; thin continuous gray silt coatings;
slightly acid; gradual smooth boundary.

B22t—19 to 28 inches; yellowish brown (10YR
5/4) clay loam ; moderate fine subangular
blocky structure; friable; thin continu-
ous clay films; thin discontinuous gray
silt coatings; medium acid; gradual
smooth boundary.
to 40 inches; yellowish brown (10YR
5/4) clay loam; common moderate dis-
tinct yellowish brown (10YR 5/8) mot-
tles; moderate fine subangular blocky
structure; firm; thin discontinuous clay
films; very strongly acid; clear smooth
boundary.

C—40 to 60 inches; yellowish brown (10YR 5/4)
clay loam; gray (10YR 6/1) veins; com-
mon fine distinet yellowish brown (10YR
5/8) mottles; weak coarse prismatic
structure; firm; thin discontinuous clay
films on vertical faces of peds; numerous
carbonate concretions; strong efferves-
cence; mildly alkaline.

The solum is typically 40 to 48 inches thick, but it
ranges from 36 to 70 inches in thickness.

The Al horizon is very dark gray (10YR 3/1) or
very dark grayish brown (10YR 3/2) loam or silt
loam. It is 6 to 10 inches thick and is neutral to medium
acid. The A2 horizon is dark grayish brown (10YR
4/2) or brown (10YR 4/3) and is 4 to 8 inches thick.

The B2t horizon is brown (10YR 4/3) to yellowish
brown (10YR 5/4). It is 14 to 34 inches thick and is
slightly acid to very strongly acid.

The C horizon is dark yellowish brown (10YR 4/4)
to yellowish brown (10YR 5/6) and is strongly acid
to mildly alkaline.

The Gara soil in mapping unit 993ES has a thinner
or lighter colored surface layer than the defined range
for the series, but this difference does not alter the
usefulness or behavior of the soil.

Gara soils are associated on the landscape with Arm-
strong, Gosport, Grundy, Ladoga, and Pershing soils.
They formed in parent material similar to that of Lind-
ley soils. They lack the reddish hue of the Armstrong
soils and contain less clay than Armstrong soils. They
have less clay and a thicker surface layer than Gosport
soils, which are downslope and formed in shale. They
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contain more sand in the subsoil than Grundy, Ladoga,
and Pershing soils, which are upslope and formed in
loess. They have a thicker surface layer than Lindley
soils.

179D2—Gara loam, 9 to 14 percent slopes, moder-
ately eroded. This strongly sloping soil is on convex
ridges and side slopes on uplands. Areas are long and
narrow or irregular in shape. This soil has a profile
similar to the one described as representative of the
series, but the surface layer is thinner and the subsoil
is thicker. In many areas, plowing has mixed material
from the subsoil into the surface layer.

Included with this soil in mapping are spots of se-
verely eroded soils, spots of red clay, and shale out-
crop, all of which are indicated on the soil map by
special symbols. Also included are areas of slightly
eroded soils.

This Gara soil is poorly suited to row crops; it is
better suited to small grain, hay, and pasture than to
most other uses. Row crops can be grown occasionally
as the first step in improving grass and legume stands.
The soil is susceptible to erosion. The organic matter
content is moderately low to low. Capability unit IVe-3;
environmental planting group 1.

179E2—Gara loam, 14 to 18 percent slopes, moder-
ately eroded. This moderately steep soil is on convex
side slopes on uplands. Areas are long and narrow or
irregular in shape. This soil has a profile similar to the
one described as representative of the series, but the
surface layer is thinner and the subsoil is thicker. In
many areas, plowing has mixed material from the sub-
soil into the surface layer.

Included with this soil in mapping are spots of se-
verely eroded soils, spots of red clay, spots of gray clay,
sand spots, and shale outcrop, all of which are indi-
cated on the soil map by special symbols. Also included
are areas of slightly eroded soils.

This Gara soil is generally unsuited to cultivated
crops; it is better suited to hay and pasture than to
most other uses. Farm machinery can be used safely in
most areas to improve stands of grass and legumes.
Some areas are in woodland. The soil is susceptible to
erosion. The organic matter content is moderately
low to low. Capability unit VIe-1; environmental
planting group 1.

179F2—Gara loam, 18 to 25 percent slopes, moder-
ately eroded. This steep soil is on convex side slopes
on uplands. Areas are long and narrow or irregular in
shape. This soil has a profile similar to the one de-
scribed as representative of the series, but the surface
layer is thinner and the subsoil is thicker.

Included with this soil in mapping are spots of se-
verely eroded soils, spots of red clay, spots of gray clay,
and shale outcrop, all of which are indicated on the
soil map by special symbols.

This Gara soil is not suited to row crops or hay; it is
better suited to pasture or woodland than to most other
uses. Caution is needed if farm machinery is used.
Many areas are in woodland. The soil is susceptible to
erosion. The organic matter content is moderately low
to low. Capability unit VIIe-2; environmental planting
group 1.

179G—Gara loam, 25 to 40 percent slopes. This
very steep soil is on convex side slopes on uplands.
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Areas are long and narrow or irregular in shape. The
profile of this soil is the one described as representa-
tive of the series.

Included with this soil in mapping are spots of se-
verely eroded soils. Also included is shale outerop that
causes vertical escarpments. These areas are indicated
on the soil map by a special symbol for rock outcrop.

This Gara soil is not suited to row crops or hay; it
is better suited to pasture and woodland than to most
other uses. Most areas are too steep to safely use farm
machinery. Many areas are in woodland. The soil is
susceptible to erosion. The organic matter content is
moderately low to low. Capability unit VIIe-2; envi-
ronmental planting group 1.

Givin series

The Givin series consists of deep, nearly level, some-
what poorly drained soils. These soils are on broad up-
land ridgetops. They formed in loess under a native
vegetation of mixed prairie grasses and trees.

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
4 inches thick. The silty clay loam subsoil extends to
a depth of 53 inches; it is dark grayish brown in the
upper part and grayish brown in the lower part. The
substratum is mixed grayish brown and light brown-
ish gray silty clay loam.

Permeability is moderately slow, and available water
capacity is high. The subsoil is low in available phos-
phorus and very low in available potassium,

Givin soils are used mainly for row crops. The major
limitation is wetness.

Representative profile of Givin silt loam, 0 to 2 per-
cent slopes, in a cultivated field, 118 feet north and 122
feet east of the southwest corner of sec. 11, T. 756 N,
R. 23 W.:

Ap—0 to 7 inches; very dark grayish brown
(10YR 8/2) silt loam, grayish brown
(10YR 5/2) dry; weak fine granular
structure; friable; neutral; abrupt
smooth boundary.

A2—7 to 11 inches; dark grayish brown (10YR
4/2) silt loam, pale brown (10YR 6/3)
dry; weak thin platy structure; friable;
thin continuous gray silt coatings; me-
dium acid; clear smooth boundary.

B1—11 to 17 inches; dark grayish brown (10YR
4/2) light silty clay loam; few fine faint
yellowish brown (10YR 5/4) mottles;
moderate fine subangular blocky struc-
ture; friable; thick continuous gray silt
coatings; strongly acid; clear smooth
boundary.

B21t—17 to 22 inches; dark grayish brown (10
YR 4/2) medium silty clay loam; few
fine faint yellowish brown (10YR 5/4)
mottles and few fine distinct brown
(7.5YR 5/4) mottles; strong fine and me-
dium subangular and angular blocky
structure; firm; thin continuous clay
films; thin discontinuous gray silt coat-
ings; few fine dark oxides; strongly acid;
gradual smooth boundary.

B22t—22 to 29 inches; dark grayish brown
(10YR 4/2) and grayish brown (2.5Y
5/2) heavy silty clay loam; common fine
distinet strong brown (7.5YR 5/6) mot-
tles; weak medium prismatic structure
parting to strong fine angular and sub-
angular blocky; firm; thin continuous
clay films; few fine and medium dark
oxides; strongly acid; gradual smooth
boundary.

B23t—29 to 39 inches; grayish brown (2.5Y
5/2) medium silty clay loam; common
fine distinct yellowish brown (10YR
5/6) mottles; weak medium prismatic
structure parting to strong fine angular
blocky; firm; thin discontinuous -clay
films; common fine and medium dark
oxides; medium acid; gradual smooth
boundary.

B3t—39 to 53 inches; grayish brown (2.5Y 5/2)
medium silty clay loam; common fine
distinct yellowish brown (10YR 5/6)
and strong brown (7.5YR 5/6) mottles;
weak medium prismatic structure; firm;
thin discontinuous clay films on vertical
faces of peds; few fine and medium dark
oxides; medium acid; gradual smooth
boundary.

C—53 to 60 inches; grayish brown (2.5Y 5/2)
and light brownish gray (2.5Y 6/2) light
silty clay loam; common fine distinct
strong brown (7.5YR 5/8) and yellow-
ish brown (10YR 5/6) mottles; massive;
fri:able; few fine dark oxides; medium
acid.

The solum is typically more than 48 inches thick,
but it ranges from 40 to 60 inches in thickness.

The Ap horizon is very dark gray (10YR 3/1) or
very dark grayish brown (10YR 3/2) and is 6 to 9
inches thick. It is neutral to medium acid. The A2 hori-
zon is dark grayish brown (10YR 4/2) or grayish
brown (10YR 5/2) and is 2 to 6 inches thick.

The B2t horizon is dark grayish brown (10YR 4/2)
to grayish brown (2.5Y 5/2) medium or heavy silty
clay loam. It is 5 to 15 inches thick and is medium acid
or strongly acid.

These Givin soils are grayer below the surface layer
than is typical for the Givin series, but this does not
significantly affect use and behavior.

Givin soils are associated on the landscape with
Ladoga and Macksburg soils. They also formed in par-
ent material similar to that of those soils. They have
a grayer subsoil and more mottles than Ladoga soils.
T}}iay have a thinner surface layer than Macksburg
soils.

75—Givin silt loam, 0 to 2 percent slopes. This
nearly level soil is on broad upland ridgetops. Areas
are small in size and irregular in shape.

Included with this soil in mapping are areas of soils
that have a thinner surface layer and a more clayey
subsoil. Also included are some areas of Ladoga soil
that are better drained than this Givin soil.

This Givin soil is well suited to intensive row crops.
It is susceptible to wetness, but this is a slight limita-
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tion. The organic matter content is moderate. Capa-
bility unit I-1; environmental planting group 1.

Gosport series

The Gosport series consists of strongly sloping to
very steep, moderately well drained soils that have a
clayey, shaley subsoil at a depth of about 1 foot. These
soils are on convex side slopes on uplands. They formed
in residuum weathered from gray and brown acid shale
under a native vegetation of trees.

In a representative profile the surface layer is very
dark gray silt loam about 4 inches thick. The subsur-
face layer is dark grayish brown silt loam about 4
inches thick. The silty clay subsoil extends to a depth
of 23 inches; it is yellowish brown in the upper part,
light olive brown in the middle part, and olive brown
in the lower part. The substratum is olive gray clay.

Permeability is very slow, and available water ca-
pacity is low to moderate. The subsoil is very low in
available phosphorus and low in available potassium.

Gosport soils are used mainly for woodland and pas-
ture (fig. 14). The major hazard is erosion, and the
major limitation is poor fertility.

Representative profile of Gosport silt loam, 18 to 35
percent slopes, in timber, 400 feet west and 500 feet

12131‘%187 of the southeast corner of sec. 15, T. 74 N., R.
Al1—O0 to 4 inches; very dark gray (10YR 3/1)
heavy silt loam, gray (10YR 5/1) dry;

weak thin platy structure parting to

weak very fine and fine granular; fri-

able; slightly acid; clear smooth bound-

ary.

A2——4 to 8 inches; dark grayish brown (10YR
4/2) heavy silt loam, light brownish gray
(10YR 6/2) dry; weak thin platy struc-
ture; friable; slightly acid; clear smooth
boundary.

B1—8 to 11 inches; yellowish brown (10YR 5/4)
light silty clay; moderate fine subangu-
lar blocky structure; friable; thin con-
tinuous gray silt coatings; strongly acid;
clear smooth boundary.

B2—11 to 18 inches; light olive brown (2.5Y
5/4) medium silty clay; moderate me-
dium angular blocky structure; firm;
thick continuous gray silt coatings;
strongly acid; gradual smooth boundary.

B3—18 to 23 inches; olive brown (2.5Y 4/4)
heavy silty clay; few fine faint strong
brown (7.5YR 5/6) mottles; weak fine

M

L3

Figure 14.—Typical area of Gosport soils in woodland.
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and medium angular blocky and sub-
angular blocky structure; firm; thin dis-
continuous gray silt coatings; strongly
acid; gradual smooth boundary.

C—23 to 60 inches; olive gray (5Y 5/2) clay;
common medium distinct brownish yel-
low (10YR 6/6) mottles; weak medium
platy structure; extremely firm; strongly
acid.

The solum is typically 20 to 30 inches thick, but it
ranges to 40 inches in thickness.

The Al horizon is very dark gray (10YR 3/1) to
dark grayish brown (10YR 4/2). It typically is silty
clay loam, silt loam, loam, sandy loam, or clay loam,
but in severely eroded areas it is silty clay or clay. The
A1l horizon is 0 to 5 inches thick. The A2 horizon is
dark grayish brown (10YR 4/2) to brown (10YR
5/8) silty clay loam, silt loam, loam, sandy loam, or
clay loam. It is 3 to 8 inches thick and is slightly acid
to strongly acid. )

The B horizon is brown (10YR 5/3) and light olive
brown (2.5Y 5/4) to light yellowish brown (10YR or

2.5Y 6/4) silty clay or clay. It is 12 to 28 inches thick

and is strongly acid to extremely acid.

The C horizon varies widely in color. Hue ranges
from 7.5YR to 5Y, value ranges from 2 to 8, and
chroma ranges from 4 to 6. The C horizon is clay that
has thin strata of siltstone, sandstone, and lignite. It
ranges from strongly acid to extremely acid.

Gosport soils are associated on the landscape with
Gara and Lindley soils. They have more clay than Gara
and Lindley soils, which are upslope and formed in
glacial till.

313D—Gosport silt loam, 9 to 14 percent slopes.
This strongly sloping soil is on convex side slopes on
uplands. Areas are long and narrow or irregular in
shape. This soil has a profile similar to the one described
as representative of the series, but the subsoil is
. thicker and more friable and has stronger structure.

Included with this soil in mapping are spots of red
clay, glacial till outcrop, and sand spots, all of which
are indicated on the soil map by special symbols. Also
included are areas of moderately eroded soils.

This Gosport soil is generally unsuited to cultivated
crops; it is better suited to hay, pasture, and woodland
than to most other uses. Mechanized equipment can be
used safely on most areas of the soil. Many areas are
in woodland. The soil is susceptible to erosion. The or-
ganic matter content is low. Capability unit Vle-1;
environmental planting group 1.

313E—Gosport silt loam, 14 to 18 percent slopes.
This moderately steep soil is on convex side slopes on
uplands. Areas are long and narrow or irregular in
shape.

Included with this soil in mapping are spots of se-
verely eroded soils, spots of red clay, sand spots, and
glacial till outcrop, all of which are indicated on the
soil map by special symbols. Also included are areas
south of the South River between Squaw and Otter
Creeks where this Gosport soil is underlain at a shal-
low depth by soft, fractured sandstone.

This Gosport soil is generally unsuited to row crops
or hay; it is better suited to pasture and woodland
than to most other uses. Mechanized equipment can

be used for pasture improvement or timber operations.
Most areas are in woodland. The soil is susceptible to
erosion. The organic matter content is low. Capability
unit VIle-1; environmental planting group 1.

313F—Gosport silt loam, 18 to 35 percent slopes.
This steep to very steep soil is on convex side slopes
on uplands. Areas are long and narrow or irregular in
shape. This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping are small areas of
glacial till outerop and spots of severely eroded soils,
both of which are indicated on the soil map by special
symbols.

This Gosport soil is not suited to row crops or hay;
it is better suited to woodland, wildlife habitat, and
pasture than to most other uses. Mechanized equip-
ment can be used in a few places, but it is hazardous
because of slope. Most areas are in woodland. The soil
is susceptible to erosion. The organic matter content is
low. Capability unit VIIe-2; environmental planting
group 1.

313E3—Gosport soils, 14 to 18 percent slopes,
severely eroded. These moderately steep soils are on
convex side slopes on uplands. Areas are long and nar-
row or irregular in shape. These soils have profiles
similar to the one described as representative of the
Gosport series, but erosion has removed the surface
layer and most. or all of the subsurface layer. In cul-
tivated areas, material from the subsoil has been mixed
into the remaining original subsurface layer. The sur-
face layer is silty clay loam or silty clay in most places.

Included with these soils in mapping are spots of
gray clay and glacial till outcrop, both of which are
indicated on the soil map by special symbols. Also in-
cluded are areas of strongly sloping soils. South of the
South River between Sq