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Major fieldwork for this soil survey was done in the period 1957-1961. Seil names and
descriptions were approved in 1965. Unless otherwise indicated, statements in the pub-
lication refer to conditions in the county in 1965. This survey was made cooperatively by
the Soil Conservation Service and the Iowa Agricultural Experiment Station, as part of the
technical assistance furnished to the Bremer County Seil Conservation District.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY of Bremer

County contains information that
can be applied in managing farms and
woodland; in selecting sites for roads,
ponds, buildings, or other structures; and
1n appraising the value of tracts of land
for agriculture, industry, or recreation.

Liocating Soils

All the soils of Bremer County are
shown on the detailed map at the back of
this survey. This map consists of many
sheets made from aerial photographs.
Each sheet is numbered to correspond with
numbers shown on the Index to Map
Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information in the survey.
This guide lists all of the soils of the
county in alphabetic order by map symbol.
It shows the page where each kind of soil
is described, and also the p for the
capability unit in which the soil has been
placed.

Individual colored maps showing the
relative suitability or limitations of soils
for many specific ﬁurposes can be de-
veloped by using the soil map and in-
formation in the text. Interpretations

not included in the text can be developed
by grouping the soils according to their
suitability or limitations for a particular
use. Translucent material can be used as
an overlay over the soil map and colored
to show soils that have the same limitation
or suitability. For example, soils that
have a slé(glht 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 farm-
ers can learn about use and management
of the soils from the soil descriptions and
from the discussions of the interpretative
groupings.

Woodland owners can refer to the sec-
tion “Woodland,” where the soils of the
county are grouped according to their
suitability for trees.

Engineers and builders will find in the
section “Engineering” tables that name
soil features and give data that affect engi-
neering practices and structures.

Scientists and others can read about how
the soils were formed and how they are
classified in the section “Genesis, Classi-
fication, and Morphology of Soils.”

Students, teachers, and others will find
information about soils and their manage-
ment in various parts of the text,

Newcomers in Bremer County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be
interested in the section “General Nature
of the County,” which gives additional
information about the county.
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EXPLANATION
Series Year and Series Number

Series year and number were dropped from all soil surveys sent to the printer after December 31, 1965. Many
surveys, however, were then at such advanced stage of printing that it was not feasible to remove series year and
number. Consequently, the last issues bearing series year and number will be as follows:

Series 1957, No. 23, Las Vegas and Eldorado Val- Series 1961, No. 42, Camden County, N.J.
leys Area, Nev. Series 1962, No. 13, Chicot County, Ark.
Series 1958, No. 34, Grand Traverse County, Mich. Series 1963, No. 1 Tippah County, Miss.

Series 1959, No. 42, Judith Basin Area, Mont.
Series 1960, No. 31, Elbert County, Colo. (Eastern
Part).

Series numbers will be consecutive in each series year, up to and including the numbers shown in the foregoing list.
The soil survey for Tippah County, Miss., will be the last to have a series year and series number.
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ERICK, ELLSWORTH M. RICHLEN, DAVID F. SLUSHER, AND KERMIT D. VOY, SOIL CONSERVATION SERVICE; AND
WAYNE ARNOLD, JAMES S. BRASFIELD, AND J. MILLARD SOILEAU, IOWA AGRICULTURAL EXPERIMENT STATION

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

REMER COUNTY is in the northeastern part of

Iowa (fig. 1). It has an area of 280,960 acres.
Waverly, the county seat, is in the southwestern corner
of the county about 100 miles northeast of Des Moines,
the State capital.

Bremer County is agricultural. Dairying and live-
stock production are the main kinds of farming, and live-
stock farms far outnumber the other kinds. Corn, the
principal grain crop, and soybeans, oats, hay, and pasture
are the main crops. Except for soybeans, the crops
produced are fed to livestock.

The soils of Bremer County, for the most part, are deep,
level to gently sloping, and loamy or silty. They are
productive, but many of the level or nearly level soils
would benefit from artificial drainage. Crops grown on
all the soils respond well to fertilizer, and they respond to
lime on all except the poorly drained soils.
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State Agricultural Experiment Station

Figure 1—Location of Bremer County in Towa.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in Bremer County, where they are located, and
how they can be used.

They 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 steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; kinds
of rock; and many facts about the soils. They dug or
bored many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down to the rock material that
has not been changed much by leaching or by roots of
plants.

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 uniform pro-
cedures To use this survey efficiently, it is necessary to
know the kinds of groupings most used in a local soil
classification.

Soils that have profiles almost alike make up a soil se-
ries. Except for different texture in the surface layer,
the major horizons of all the soils of one series are similar
In thickness, arrangement, and other important charac-
teristics. 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. Waukegan and
Clyde, 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 natural, undisturbed landscape.
Soils of one series can differ somewhat in texture of the
surface layer and in slope, stoniness, or some other char-
acteristic that affects use of the soils by man.

Many soil series contain soils that differ in the texture
of their surface layer. According to this difference in
texture, separations called soil types are made. Within
a series, all the soils having a surface layer of the same
texture belong to one soil type. Waukegan silt loam and
Waukegan loam are two soil types in the Waukegan se-
ries. The difference in texture of their surface layers is
apparent from their names. _

Some types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their use, that practical suggestions about management
could not be made if they were shown on the soil map
as one unit. Such soil types are divided into phases. The

1



2 SOIL SURVEY

name of a soil phase indicates a feature that affects man-
agement. For example, Waukegan loam, moderately
deep, 2 to 5 percent slopes, is one phase of Waukegan

loam, a soil type that is divided into phases according to

depth and slope range.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew boundaries of
individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, trees,
and other details that help in drawing boundaries ac-
curately. The soil map in the back of this survey was
prepared from the aerial photographs.

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning
management of farms and fields, a mapping unit is nearly
equivalent to a soil type or a phase of a soil type. It 1s
not exactly equivalent, because it is not practical to show
on such a map all the small, scattered bits of soil of some
other kind that have been seen within an area that is
dominantly of a recognized soil type or soil phase.

In preparing some detailed maps, the soil scientists
have a problem of delineating areas where different kinds
of soils are so intricately mixed and occur in such small
individual tracts that it is not practical to show them
separately on the map. They show such a mixture of
soils as one mapping unit and call it a soil complex.
Ordinarily a soil complex is named for the major soils in
it, for example, Spillville-Colo complex.

Some soils are similar enough in characteristics and in
use so that their separation is not important to the sur-
vey. Such soils are mapped as an undifferentiated group.
Each group consists of soils of one or more series that
occur together without regularity in pattern and propor-
tion. At least one of the component soils occurs in every
delineated area, and all may occur in some delineated
areas. The individual bodies of the component soils are
large enough to be delineated on a detailed soil map. The
Sogn soils have been mapped as an undifferentiated
group.

On most soil maps, there are areas to be shown that
are so rocky, so shallow, or so frequently worked by wind
and water that they cannot be called soils. These areas
are shown on the map like other mapping units, but they
are given descriptive names, such as Alluvial land, and
are called land types rather than soils.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soils in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management are es-
timated for all the soils.

But only part of the soil survey is done when the soils
have been named, described, and delineated on the map
and the laboratory data and yield data have been assem-
bled. The mass of detailed information then needs to be
organized in a way that is readily useful to different
groups of readers, among them farmers, managers of
woodland, engineers, and homeowners. Grouping soils
that are similar in suitability for each specified use is
the method of organization commonly used in the soil
surveys. On the basis of the yield and practice

tables and other data, the soil scientists set up trial
groups. They test these groups by further study and by
consultation with farmers, agronomists, engineers, and
others, then adjust them 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 present 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 Bremer County. A soil
association is a landscape that has a distinctive pattern
of soils. It normally consists of one or more major soils
and at least one minor soil, and it is named for the major
soils. The soils in one association may occur in another,
but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who want
to know the location of large tracts that are suitable for
a certain kind of farming or other land use. Such a map
is not suitable for planning the management of a farm
or field, because the soils in any one association ordinarily
differ in slope, depth, stoniness, drainage, and other
characteristics that affect management.

The eight soil associations in Bremer County are de-
scribed in this section of the survey.

1. Readlyn-Tripoli association

Nearly level, dark-colored loamy soils that are somewhat
poorly drained and poorly drained

This association is on broad, nearly level uplands that
have only a few distinct drainageways. The topography
along the first 2 miles of the county road south of Tripoli
is representative of this association, which makes up
about 21 percent of the county.

Readlyn and Tripoli soils are about equal in extent and
make up about 90 percent of the association. Readlyn
soils are somewhat poorly drained and have slightly con-
vex slopes. Tripoli soils are poorly drained and are
nearly level or slightly concave.

Dickinson, Hagener, Oran, and Clyde soils are minor
in the association. Dickinson and Hagener soils are
sandy and occur as small, low, dunelike mounds. The
mounds have a slope range of 1 to 5 percent, and many
of them are used as sites for farm buildings. There are
some large areas of the somewhat poorly drained Oran
soils and the poorly drained Clyde soils.

All of this association is used for cultivated crops, ex-
cept for a few small areas that are in permanent pasture.
The principal management problems are improvement of
drainage and fertility. The topography is well suited to
the use of large farm equipment.

2. Kenyon-Clyde-Floyd association

Level to moderately sloping, dark-colored loamy soils
that are moderately well drained, poorly drained, and
somewhat poorly drained

This association is on uplands characterized mainly by
long, gentle slopes, slightly rounded hills, and many



BREMER COUNTY, IOWA 3

drainageways and small streams. The western third of it
has slightly more rolling topography than the rest. The
area for a mile and a half along the county road west of
Bremer Station is representative of most of this associa-
tion, which makes up about 37 percent of the county area.
Kenyon soils make up about 18 percent of the association,
Clyde soils about 20 percent, and Floyd soils about 15
percent (fig. 2). Kenyon soils are moderately well
drained. They are on the broad ridgetops and convex
upper slopes. Floyd soils are somewhat poorly drained
and are in most of the concave downslope positions.
Clyde soils are nearly level. They are poorly drained
and are in and along most of the drainageways and on
some of the lower side slopes.

Readlyn, Ostrander, Dickinson, and Hagener are the
most extensive minor soils. The well-drained Ostrander
soils are prominent in the landscape north of Sumner.
Most areas of them are gently sloping, but a few are
nearly level. The sandy Dickinson and Hagener soils
occur in a number of small areas, generally on east and
southeast slopes.

Readlyn, Bassett, Oran, Atkinson, Rockton, Chelsea,
Lamont, Terril, Winneshiek, Coggon, Klinger, and Dins-
dale soils and Peaty muck are also minor parts of this
associatlon. Along the east side of the Cedar River are
a few areas of the minor soils that are steep and hilly.
Also, there are a few small areas of soils underlain by
sand or gravel.

Most of this association is used for cultivated crops.
Because of boulders that interfere with cultivation, the
Clyde soils are generally used for permanent pasture.

The principal management problems are control of ero-
sion and improvement of drainage and fertility.

3. Bassett-Clyde-Oran association

Level to gently sloping, dark-colored loamy soils that
are moderately well drained, poorly drained, and some-
what poorly drained

This association is characterized by long, gently slop-
ing, slightly rounded hills and many drainageways (fig.
3). The topography around Frederika is typical of this
association, which makes up about 2 percent of the
county area.

Bassett, Clyde, and Oran soils are about equal in ex-
tent and make up about 60 percent of the association.
Bassett soils are moderately well drained and are in the
more strongly sloping, convex areas. Oran soils are in
the gently sloping, convex areas and are somewhat poorly
drained. The nearly level Clyde soils are poorly drained.
They are in and along most of the drainageways and on
some of the lower side slopes.

The minor soils are the Coggon, Floyd, Kenyon, Read-
Iyn, and Tripoli soils and the sandy Dickinson, Hagener,
and Lamont soils, which occur in a number of small areas.

Most of this association is used for cultivated crops.
Some of it is used for permanent pasture and some for
timber. Because of boulders that interfere with cultiva-
tion and tile drainage, many areas of the Clyde soils are
used only for permanent pasture. Potential yields of

crops are high except on the more sandy soils. The prin-
cipal management problems are control of erosion and
improvement of drainage and fertility.

Figure 2.—Relationship of slope, vegetation, and parent material te the major soils and some of the minor soils in soil association 2.
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Figure 3.—Relationship of slope, vegetation, and parent material to soils of soil asseciation 3.

4. Klinger-Maxfield-Port Byron association

Level to moderately sloping, dark-colored silty soils that
gwe somewhat poorly drained, poorly drained, and well
rained

Most of this association is on long, gently sloping,
slightly rounded hills and broad, level areas (fig. 4).
The part around Klinger is typical of the more nearly
level topography, and that around Denver is typical of
the moderately sloping. The system of drainageways is
fairly well developed. This association makes up about
4 percent of the county. Most of it is in the southern
half of Maxfield Township.

Klinger soils make up about 30 percent of the associa-
tion, Maxfield soils about 25 percent, and Port Byron
soils about 10 percent. Port Byron soils are well drained
and are in the more strongly sloping, convex areas, com-
monly in the southwestern part of the association.
Klinger soils are somewhat poorly drained. They are in
slightly convex and gently sloping, concave areas. The
poorly drained Maxfield soils are in the more nearly level
and slightly concave positions.

The minor soils are the well-drained Dinsdale, the
poorly drained Sable, and the somewhat poorly drained
Muscatine and Franklin soils.

A larger proportion of this association is used for cul-
tivated crops than of any other association in the county.

Under present methods of farming, it is the most pro-
ductive association. The principal management needs
are control of erosion and improvement of drainage and
fertility. Most of the association is well suited to the
use of large farm equipment.

5. Seaton-Fayette association

Gently sloping to steep and hilly, light-colored silty soils
that are well drained

This association is characterized by gently sloping and
moderately sloping ridgetops, steep side slopes, and nar-
row valleys (fig. 4). The topography along the first 2
miles of County Road N west of Denver is representative.
This association makes up about 1 percent of the county,
and all of it is in Jefferson Township.

Seaton soils make up about 70 percent of the associa-
tion and Fayette soils about 24 percent. Fayette soils are
well drained. They are on many of the gently sloping
and moderately sloping ridgetops (fig. 5). Seaton soils
are also well drained and are on ridgetops and moderate
to steep side slopes. The Nodaway, a minor soil in the
association, is commonly in the narrow valleys.

Much of this association is in timber or permanent
pasture, but many of the gently and moderately sloping
ridgetops are cultivated. A few steep slopes are culti-
vated, but the erosion hazard is severe. Control of ero-
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Figure 4—Relationship of the major silty (loess) soils to slope and native vegetation.

sion and improvement of fertility are the principal man-
agement problems.

6. Lamont-Hagener-Port Byron association

Gently sloping to steep, light-colored and dark-colored
sandy and silty soils that are excessively drained and well
drained

This association consists of gently sloping to steep
soils that occur in an irregular pattern. It is on uplands
near the Cedar and Shell Rock Rivers except for a small
part northeast of Denver. The topography along County
Road G north of Waverly is representative. This associa-
tion makes up about 5 percent of the county area.

Lamont soils make up about 10 percent of the associa-
tion, Hagener soils about 35 percent, and Port Byron
soils 10 percent. Lamont soils are sandy and light col-
ored. Hagener soils also are sandy but are dark colored.
Port Byron soils are dark colored and medium textured
except where they are severely eroded. The soils of this
association are generally steeper where the uplands blend
with the stream terraces. Many of these steeper areas
are in pasture and timber. As distance from the streams
increases, the soils are less sloping and are used more
extensively for cultivated crops.

Chelsea, Dickinson, Aredale, and Terril are minor soils
in this association. Aredale soils are dark colored, medi-

um textured, and well drained. They are in the gently
and moderately sloping positions. Terril soils are along
many of the drainageways.

Potential yields in this association are variable and
are generally lower than those in other associations. The
principal management problems are control of wind and
water erosion and improvement of fertility.

7. Rockton-Winneshiek-Sogn association

Nearly level to steep, dark-colored and light-colored
loamy soils that are well drained and are moderately deep
to shallow over limestone

This association consists of nearly level to steep, well-
drained soils that form an irregular pattern. Most of it
is on uplands near the Shell Rock and Cedar Rivers. A
small part near Frederika is on both uplands and
benches, and most of the nearly level soils are in this part.
The topography west of the Wapsipinicon River and
northwest of Frederika is typical. This association
makes up about 2 percent of the county area.

Rockton soils make up about 25 percent of the associa-
tion, Winneshiek soils 12 percent, and Sogn soils 12 per-
cent. Sogn soils are shallow and have many outcrops of
bedrock (fig. 6). They commonly occur near the breaks
between uplands and benches and are more strongly slop-
ing than the associated soils. Rockton and Winneshiek
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Figure 5—Typical landsecape in soil association 5.

soils are medium textured and moderately deep to lime-
stone bedrock. They are gently sloping and moderately
sloping.

Atkinson, Backbone, and Terril soils are minor in the
association. Atkinson soils are medium textured, are
deep to limestone bedrock, and are generally nearly level
to moderately sloping. Backbone soils differ from the
other soils in having formed in sandy material that is
moderately deep over bedrock. Terril soils generally oc-
cur in the dralnageways.

Potential yields are variable. Sogn soils are mostly in
pasture; if cultivated, they produce low yields. Atkinson
soils are highly productive. The principal management
problems are control of erosion and improvement of fer-
tility.

8. Waukegan-Hayfield-Marshan-Spillville association

Level to gently sloping, dark-colored loamy soils that
are well drained to poorly drained

This association is predominantly level, although some
areas are gently sloping and a few along stream bench
escarpments are strongly sloping to steep. Some of the
bottom lands are dissected by old river channels and are
frequently flooded ; others are permanently flooded. The

benches have depressions that impound water and are
difficult to drain. The topography along Highway 188 be-
tween Plainfield and Horton is typical of this association,
which makes up about 28 percent of the county area.

Waukegan soils make up about 15 percent of the as-
sociation, Hayfield soils 7 percent, Marshan soils 11 per-
cent, and Spillville soils 7 percent. The minor soils are
Colo, Lawler, Hagener, Sattre, Chelsea, Dickinson, Burk-
hardt, and Lamont, and there are areas of Alluvial land
and Marsh.

Spillville soils, which are the most extensive of the
soils on bottom lands, are dark colored, somewhat poorly
drained, and level. They are slightly higher than the
other bottom-land soils and therefore are less subject to
flooding. Colo soils are dark colored, poorly drained,
and subject to flooding. Also on bottom lands are Allu-
vial land and Marsh.

The most extensive of the soils on benches are Wauke-
gan, Hayfield, Lawler, and Marshan soils. Waukegan
soils are dark colored, well drained, and level to gently
sloping. - The moderately dark colored Hayfield and the
dark-colored Lawler soils are somewhat poorly drained
and are level and nearly level. Marshan soils are poorly
drained. They are level or are in depressions that fre-
quently impound water,
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Figure 6.—Sogn soils with many outcrops of limestone bedrock.

Hagener, Dickinson, Sattre, Chelsea, Burkhardt, and
Lamont soils are also on stream benches. The sandy
Hagener and Dickinson soils are dark colored and exces-
sively drained or somewhat excessively drained. The
Chelsea, Burkhardt, and Hagener are the most droughty
soils in the county.

Along the Wapsipinicon River and Plum Creek, the
stream benches are lower in relation to the river and
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creek bed than the benches in other parts of the county.
In some seasons, especially during a wet spring, the water
table is high, even in well-drained and excessively
drained soils.

Most of the soils in this association are used for culti-
vated crops, but large acreages on bottom lands and some
of the lower benches are used for permanent pasture and
timber. Most of the Alluvial land is in timber. Yields
of crops are high or moderately high except on the sandy
soils and in areas where flooding damages crops. Soils
in this association are well adapted to the use of large
farm equipment. The principal management problems
are improvement of drainage and fertility. Some erosion
control measures are needed on the sloping soils. The
sandy soils are subject to slight wind erosion.

Descriptions of the Soils

In this section the soil series and the individual soils,
or mapping units, in each series are described. The map-
ping units are the areas identified by symbols on the de-
tailed soil map at the back of thissurvey.

In the descriptions of the series, such general features
as drainage, parent material, physiographic location, tex-
ture, fertility, and reaction are given for the soils as
a group. Kach mapping unit in the series is then briefly
described, mainly according to features that affect farm-
ing and other uses. For complete information about any
soil it is necessary to refer to the description of the series
as well as that of the mapping unit. Table 1 in this
section lists the acreage and proportionate extent of each
mapping unit in the county.

For more general information about the soils, the
reader can refer to the section “General Soil Map,” in
which broad patterns of soils are described. A profile
representative of each soil series is described in the sec-
tion, “Genesis, Classification, and Morphology of Soils.”
Some of the terms used in the soil descriptions are defined
in the section “How This Survey Was Made.” Other
terms are described in the Glossary at the back of this
survey.

TaBLE 1.—Approximate acreage and proportionate extent of soils

Map Soil Area | Extent Map Soil Area |Extent
symbol symbol
Acres ! Percent ' Acres Percent
Ab Alluvial land__ _____________________ 9, 599 3.4 || BuA Burkhardt sandy loam, 0 to 2 percent
ArB Aredale loam, 2 to 5 percent slopes____. 712 { .2 slopes__ __ ... _____ 371 .1
ArC Aredale loam, 5 to 9 pereent slopes____ 252 .1 ] BuC Burkhardt sandy loam, 2 to 9 percent
AtA Atkinson loam, 0 to 2 percent slopes__ 164 .1 stopes_ .. _______ . __________ 357 .1
AtB Atkinson loam, 2 to 5 percent slopes___ 989 .3 || ChB Chelsea sand, 0 to 5 percent slopes. .. _ 961 .3
AtC Atkinson loam, 5 to 9 percent slopes___ 302 .1 ] ChC Chelsea sand, 5 to 9 percent slopes_____ 780 .3
BaB Backbone loamy sand, 2 to 5 percent ChE Chelsea sand, 9 to 18 percent slopes ___ _ 442 .2
slopes_ . __ ________ . __________ 183 .1 Ck Clyde clay loam_________  _______ 29, 608 10. 5
BaC Backbone loamy sand, 5 to 9 percent CmB Coggon loam, 2 to 5 percent slopes_.___ 580 .2
slopes_ _______________ _________. 188 .1 ]| CmC Coggon loam, 5 to 9 percent slopes_ ..__ 63 ©)
BaD Backbone loamy sand, 9 to 14 percent Cn Colo silty clay loam ______  ________ 2, 249 . 8
slopes__ . ______ ... __ 162 .1 CoB Colo-Terril complex, 0 to 5 percent
BeB Bassett loam, 2 to 5 pereent slopes____| 2, 116 .7 slopes_ ___ _________ ____________ 105 ©)
BeC Bassett loam, 5 to 9 percent slopes . 197 .11 CrB Cresco loam, 2 to 5 percent slopes______ 211 .1
BeC2 Bassett loam, 5 to 9 percent slopes, CrC Cresco loam, 5 to 9 percent slopes______ 164 .1
moderately croded_ _ _____________ 292 .1} DcB Dickinson sandy loam, 2 to 5 percent
Bk Blockton silty clay loam, dark gray : slopes____ ___________________ | 5,269 1.9
[ subsoil variant_.___ . _____________ 210 ‘ .1 See footnote at end of table.
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TaBLe 1.-—Approximate acreage and proportionate extent of soils—Continued

Map Soil Area | Extent Map Soil Area
symbol symbol
Acres Percent Acres

DcC Dickinson sandy loam, 5 to 9 percent OsB Ostrander loam, 2 to 5 percent slopes__| 8, 070

slopes . - - _ oL 1, 081 .4 | OsC Ostrander loam 5to9 percent slopes_.| 1, 858
DdA Dickinson sandy loam, benches, 0 to 2 Pe Peaty muck, deep ___________________ 150

percent slopes_ _ . _________________ 3, 521 1.2 1] Pm Peaty muck moderately deep.. . ______ 350
DdB Dickinson sandy loam, benches, 2 to 5 PoB Port Byron silt loam, 2 to 5 percent

percent slopes_ . _ _________________ 1, 521 .5 slopes_____.-__ .. __ 721
DgA Dickinson sandy loam, gravelly sub- PoC2 Port Byron silt loam, 5 to 9 percent

stratum, 0 to 2 percent slopes__ __ __ 505 .2 slopes, moderately eroded_.________ 556
DgB Dickinson sandy loam, gravelly sub- PoD2 Port Byron silt loam, 9 to 14 percent

stratum, 2 to 5 percent slopes______ 159 .1 slopes, moderately eroded__________ 269
DoA Dickinson-Ostrander complex, 0 to 2 ReA Readlyn loam, 0 to 2 percent slopes. ._| 30, 811

percent slopes_ __ _________________ 163 .1 |l ReB Readlyn loam, 2 to 5 percent slopes_._| 16, 338
DoB Dickinson-Ostrander complex, 2 to 5 RfB Riceville loam, 1 to 3 percent slopes___ 206

percent slopes_ . _ .. _____..________ 1, 582 .61 RkB Rockton loam, 2 to 5 percent slopes___ 399
DoC Dickinson-Ostrander complex, 5 to 9 RkC Rockton loam, 5 to 9 percent slopes. __ 838

percent slopes. __ . ________ 709 .2 || RkD Rockton loam, 9 to 14 percent slopes.- - 264
DsB Dinsdale silty clay loam, 2 to 5 percent Ro - Rolfesiltloam______________________ 246

slopes. - _ .o o _____________ 1, 369 .5 || Sa Sable silty clay loam_ . ____________ 1, 009
DsC Dlnsdale silty clay loam, 5 to 9 percent SbA Sattre loam, deep, 0 to 2 percent

slopes_ _ . _ . 144 .1 slopes_ _ L. ______________ 269
FaB Fayette silt loam, 2 to 5 percent slopes_ 124 m ShB Sattre loam, deep, 2 to 5 percent
FaC2 Fayette silt loam, 5 to 9 percent slopes, slopes_ - .o __ 171

moderately eroded _ _ - __ . __________ 797 .3 || SdA Sattre loam, moderately deep, 0 to 2
FoB Floyd loam, 1 to 4 percent slopes_____ 18, 294 6. 5 percent slopes ___________________ 1,471
Fr Franklin silt loam_ . ______________ 457 .2 || SeB Seaton silt loam, 2 to 5 percent slopes_ 158
HaB Hagener loamy sand, 2 to 5 percent SeC2 Seaton silt loam, § to 9 percent slopes,

slopes_ . oo _____ 3, 959 1.4 moderately eroded_ ... ___ 277
HaC Hagener loamy sand, 5 to 9 percent SeD?2 Seaton silt loam, 9 to 14 percent

slopes_ _ .. 2, 377 .8 slopes, moderately eroded . _ __.___ 156
HaD Hagener loamy sand, 9 to 14 percent SeD3 Seaton silt loam, 9 to 14 percent

slopes_ . o ___ 178 .1 slopes, severely eroded_____________ 227
HbA Hagener loamy sand, benches, 0 to 2 SeE2 Seaton silt loam, 14 to 18 percent i

percent slopes.. . ... ______ 1,236 .4 slopes, moderately eroded__________ 395
HbB Hagener loamy sand, benches, 2 {0 5 SeF2 Seaton silt loam, 18 to 30 percent

percent slopes_ __ _________________ 1,133 .4 slopes, moderately eroded._________ 1, 268
He Harpster silt loam___________________ 64 &) SoD Sogn soils, 5 to 14 percent slopes ______ 308
Hd Hayfield loam, deep _________________ 1, 396 .51l SoF Sogn s01ls 14 to 30 percent slopes_____ 386
Hm Hayfield loam, moderately decp..__ .. 2, 805 1.0y Sp Spillville 1oam_ - 2, 804
Hv Hayfield loam, dark brown variant.__._ 423 .1 Sv Spillville-Colo complex_______________ 3,513
KeB Kenyon loam, 2 to 5 percent slopes.._.| 14, 291 5.1 |1 TxA Terril loam, 0 to 2 percent slopes. ___ . 2, 632
KeC Kenyon loam, 5 to 9 percent slopes____| 3, 746 1.3 | TxB Terril loam 2 to 5 percent slopes_ ___ . 1,017
KeC2 Kenyon loam, 5 to 9 percent slopes, Tr Tripoli clay loam__________ __ ______ 36, 112

moderately eroded._ - _ _____________ 1, 253 .4 || WaA Waukegan loam, deep, 0 to 2 percent
Kg Klinger silty clay loam_____._.__.____ 4, 026 1.4 slopes_ _ o . . 3, 269
LaB Lamont sandy loam, 2 to 5 percent WaB Waukegan loam, deep, 2 to 5 percent

slopes._ _ L o .. 923 .3 slopes_ _ __ . ____________ 720
LaC Lamont sandy loam, 5 to 9 percent WgA Waukegan loam, moderately deep, 0

slopes_ _ .. 508 .2 to 2 percent slopes ________________ 3, 895
LaD Lamont sandy loam, 9 to 14 percent WgB Waukegan loam, moderately deep, 2

slopes_ _ _ . ... 59 1 (O to 5 percent slopes ________________ 1, 883
LbA Lamont sandy loam, benches, 0 to 2 WgC Waukegan loam, moderately deep, 5

percent slopes_ . _ __ ___ . ________ 493 .2 to 9 percent slopes ________________ 180
Ld Lawler loam, deep__ . _______________ 2, 948 1.0 || WKA Waukegan silt loam, deep, 0 to 2
Lm Lawler loam, moderately deep________ 1, 859 .7 percent slopes__ __________________ 836
Ma Marsh_______ _________ . _______ 786 .3 |l WnB Winneshiek loam, 2 to 5 percent
Mr Marshan clay loam, deep____________ 5, 762 2.0 slopes. . ______ . . _. 177
Ms Marshan clay loam, depressional__.___ 1, 200 .4 || WnC Winneshiek loam, 5 to 9 percent
Mt Marshan clay loam, moderately deep-.| 1, 399 .5 slopes_ _ _ _ L __. 184
M x Maxfield silty clay loam._ o . ____ 3, 754 1.3 Gravel pit.___._ . ________ ____ 175
My Muscatine silty clay loam____ . ____ 596 .2 ater_ _____________ __________ 2, 920
No Nodaway silt loam_ ... ________ 370 .1 Urban_ ..o ____.__.__ B 2, 564
OrA Oran loam, 0 to 2 percent slopes. _._._ 3, 678 1.3 Nosymbol .. __. ________________ 306
OrB Oran loam 2 to 5 percent slopes_ . ____ 2, 260 .8 ——
OsA Ostrander loam 0 to 2 percent slopes__ 168 .1 Total . _______ _ _________ 280, 960

Extent
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Alluvial Land

Alluvial land (Ab) consists of moderately fine textured
to coarse-textured soil material that has been deposited
by streams. It is characterized by meandering channels
and swales. Floods are frequent, and water stands in

some of the deeper swales the year round.

The moderately dark colored surface material is mixed
with light-colored, recently deposited sand (fig. 7). The
texture of the subsoil, though generally loamy, varies
between silty clay loam and gravelly sand. Permea-
bility, drainage, and moisture-supplying capacity are also
variable.

Figure 7—Alluvial land that has been cleared of trees. Sand in
the foreground was deposited during a single flood.

Most of this unit is on the flood plains of the Cedar
River, the Wapsipinicon River, and Plum Creek. The
areas along the Cedar River consist mainly of mixed soils
on bottom lands, but those along the Wapsipinicon River
consist of soils on bottom lands and on benches.

Because of flooding, this land type is not suitable for
row crops. Only a few areas are cultivated. Most of it
is covered with timber. It can be used for pasture.
Capability unit Vw-1.

Aredale Series

The Aredale series consists of dark-colored, well-
drained soils on uplands. These soils developed from
loamy, medium-textured eolian material 36 to 70 inches

thick over glacial till. In many places a pebble band
separates the loamy material from the glacial till.

Soils of this series occur in the southwestern third of
Bremer County. They are predominantly gently sloping,
but in some places they are moderately sloping.

Aredale soils generally have a surface layer of black
to very dark brown loam or silt loam 8 to 16 inches thick.
The subsoil consists of loam or silt loam and is dark
brown grading to yellowish brown with depth. In places
the underlying glacial till consists of loam or light clay
loam that is yellowish brown mottled with brownish
gray.

These soils are moderately permeable and have a high
moisture-supplying capacity. They are low in available
nitrogen, phosphorus, and potassium and are slightly
acid to medium acid. The depth to calcareous material
ranges from 60 to 90 inches.

Aredale loam, 2 to 5 percent slopes (ArB).—This soil is
on convex upland ridges. In places it adjoins Port Byron,
Dinsdale, Ostrander, and Dickinson soils.

The surface layer is black to very dark brown and is 10
to 16 inches thick. Productivity is high, and tilth usually
is good. Surface runoff is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Capability wnit Ile—1.

Aredale loam, 5 to 9 percent slopes (ArC).—This soil is
on convex side slopes. It commonly adjoins Port Byron,
Dinsdale, Dickinson, and other Aredale soils. Included
in the areas mapped are a few moderately steep slopes.

The surface layer is black to very dark brown and is 7
to 12 inches thick. In a few small moderately eroded
patches, the surface layer is only 2 to 6 inches thick and is
very dark brown or very dark grayish brown. Productiv-
ity is high, and tilth is usually good. Surface runoff is
rapid.

If cultivated, this soil is subject to moderate erosion. It
should be tilled on the contour or terraced if row crops are
grown. Capability unit [I1e—1.

Atkinson Series

The Atkinson series consists of dark-colored, well-
drained soils on uplands. These soils formed in 36 to 50
inches of loamy material underlain by limestone bedrock
or a thin layer of residuum and bedrock. They are on
nearly level and gently sloping, high, structural benches
and moderate, convex side slopes.

Atkinson soils have a surface layer of black to very
dark brown loam 7 to 11 inches thick. The subsoil 1s
generally brown, dark-brown, or yellowish-brown loam.
Beginning at a depth of about 24 inches, there is a layer
of brown, dark-brown, or yellowish-brown clay loam that
may grade to clay just above the limestone. The depth
to bedrock is 86 to 50 inches,

These soils are moderately permeable and have a high
moisture-supplying capacity. They are low in available
nitrogen, phosphorus, and potassium and are generally
slightly acid.

Atkinson loam, 0 to 2 percent slopes (AtA).—This soil is
on ridges and on the high part of structural benches. In
places 1t adjoins Rockton, Kenyon, and Ostrander soils.
Included in the areas mapped are soils that have a thinner
surface layer and a light-colored subsoil.
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The surface layer of this soil is black to very dark brown
loam and is 8 to 10 inches thick. The depth to limestone
is generally 40 to 50 inches, but in a few places it is as much
as 56 inches. IProductivity is high, and tilth usually is
good. Surface runoff is slow. There are no serious limi-
tations and no major management problems. Capability
unit [-2.

Atkinson loam, 2 to 5 percent slopes (AB).—This soil is
on narrow ridges or on the high part of benchlike areas.
It adjoins Rockton, Ostrander, Kenyon, and other Atkin-
son soils. Included in the areas mapped are a few areas
that have a thinner surface layer and a light-colored sub-
surface layer and also a few areas that have a silt loam
surface layer and subsoil.

The surface layer of this soil is black to very dark brown
and is 7 to 11 inches thick. The depth to limestone is typi-
cally 36 to 50 inches, but it may be as much as 56 inches.
Productivity is high, and tilth usually is good. Surface
runoffl is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Capability unit 1le-1.

Atkinson loam, 5 to 9 percent slopes (AtC).—This soil
is on side slopes, below other Atkinson soils and above Sogn

‘soils. Rockton, Ostrander, and Kenyon soils commonly
occur on adjoining slopes. Included mn the areas mapped
are a few areas that are moderately eroded and have a very
dark grayish-brown to dark-brown surface layer and also
some areas that have a silt loam surface layer and a light-
colored subsurface layer.,

The surface layer of this soil is very dark brown and is
7 to 11 inches thick. The depth to limestone is generally
between 86 to 50 inches. Productivity is high, and tilth
usually is good. Surface runoff is rapid.

If cultivated, this soil is subject to moderate erosion. It
should be tilled on the contour or terraced if row crops are
grown. Capability unit [I11e~1.

Backbone Series

The Backbone series consists of light-colored, some-
what excessively drained soils on uplands. These soils
developed from sandy loam and loamy sand over a mod-
erately fine textured layer underlain by limestone bed-
rock. They are on gently sloping ridges and moderate to
steep, convex side slopes. Nearly all of the Backbone
soils in Bremer County are east of and within 3 miles
of the Cedar River.

Backbone soils have a very dark gray loamy sand
surface layer that is 6 to 8 inches thick. The subsurface
layer consists of brown to dark grayish-brown loamy
sand and is about 2 to 6 inches thick. In some places
a narrow column or pocket of this loamy sand extends
down to the bedrock. Cultivated areas have a plow layer
of very dark grayish-brown loamy sand or sandy loam.
In many places the upper part of the subsoil is dark-
brown to dark yellowish-brown light to heavy sandy
loam. The sandy loam grades to clay loam, and the clay
loam may grade to clay immediately above the limestone.
The depth to bedrock is 20 to 40 inches.

These soils have a low moisture-supplying capacity.
Permeability is moderately rapid in the sandy material
and moderate in the loamy material. The supplies of
available nitrogen, phosphorus, and potassium are very

low. The reaction ranges from slightly acid to strongly
acid.

Backbone loamy sand, 2 to 5 percent slopes {BaB).—
This soil is on ridges and on the higher parts of slopes,
above more strongly sloping Backbone, Chelsea, Lamont,
and Sogn soils.

The surface layer is very dark gray loamy sand or sandy
loam and is 6 to 8 inches thick. In cultivated areas the
surface layer is very dark grayish brown and dries to a
somewhat lighter color. It is underlain by a distinct,
lighter colored subsurface layer. The depth to limestone
generally is between 20 and 30 inches, but in many places
1t is more than 30 inches. Productivity is low or moder-
ate. Surface runoff is slow, but drainage is excessive.

If cultivated, this soil is subject to wind and water
erosion. Tillage should be on the contour, and residue
should be left on the surface if row crops are grown. Capa-
bility wnit IV s-2.

Backbone loamy sand, 5 to 9 percent slopes (BaC).—
This soil occurs as small areas on rather short side slopes
below less strongly sloping Backbone, Chelsea, Lamont,
and Sogn soils.

The surface layer is very dark gray, except where eroded,
and the subsurface layer 1s lighter colored. In many cul-
tivated areas, the plow layer is very dark grayish brown.
The depth to limestone is 20 to 40 inches.  Productivity
is relatively low. Surface runoff is medium.

If cultivated, this soil is subject to wind and water
erosion. It should be tilled on the contour if row crops
are grown. Capability wnit IVs-2.

Backbone loamy sand, 9 to 14 percent slopes (BaD).—
This soil occurs as small areas on short side slopes. It
commonly adjoins Chelsea, Lamont, and Sogn soils and
in a few places adjoins Hagener soils.

The surface layer is very dark grayish brown to very
dark gray and is about 6 inches thick. The subsurface
layer is lighter colored. The depth to limestone ranges
from 20 to 40 inches. In many places it is less than 30
inches. Productivity is low. Surface runoff is medium
or rapid, and drainage is excessive.

This soil is subject to wind and water erosion. It is
not suited to row crops. Capability unit VIs—1.

Bassett Series

The Bassett series consists of moderately dark colored,
moderately well drained soils that developed from loamy
material 14 to 21 inches thick over glacial till. In most
places a band of pebbles or stones separates the loamy
material from the glacial till. These soils occur on long,
gently sloping upland ridges, or highs, and on moderate,
convex side slopes.

The surface layer is very dark brown, very dark gray-
ish-brown, or dark-brown loam 4 to 7 inches thick. The
subsurface layer is brown to dark-brown loam about 8
inches thick. Beginning at a depth of about 14 to 21
inches is a heavy loam subsoil that is brown to dark
yellowish brown and is slightly mottled with grayish
brown at a depth below 24 to 34 inches. Discontinuous
lenses of sandy material occur in the subsoil in some
places.

Bassett soils are friable to a depth of about 30 inches
and are friable to firm below this depth. They have a
high moisture-supplying capacity and moderately slow
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permeability. They are low in available nitrogen, phos-
phorus, and potassium. The surface layer is slightly
acid to medium acid, but the subsoil is strongly acid in
the upper part and very strongly acid in the lower part.
The depth to calcareous material generally is between 60
and 80 inches.

Bassett loam, 2 to 5 percent slopes (BeB).—This soil is
on long, convex ridges, or highs. In many places it is
above Oran and Floyd soils or above moderately sloping
Coggon and Bassett soils. Included in the areas mapped
are a few areas that have a sandy loam surface layer.

The surface layer of this soil is very dark brown and
is 4 to 7 inches thick. It is underlain by a lighter colored
subsurface layer. Most cultivated areas have a very dark
brown plow layer. In a few small, moderately eroded
areas, the surface layer is very dark grayish brown to
dark brown. Productivity is high, and tilth usually is
good. Surface runoff is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Capability unit Ile-1.

Bassett loam, 5 to 9 percent slopes (BeC).—This soil is
on long, convex side slopes. In many places it is above
Oran and Floyd soils and below gently sloping Coggon
and Bassett soils.

The surface layer is very dark brown and is 4 to 6 inches
thick. Below it is a lighter colored subsurface layer.
Cultivated areas have a very dark brown to very dark
grayish-brown plow layer that is somewhat light colored
when dry. Productivity is high, and tilth usnally is good.
Surface runoft is rapid.

If cultivated, this soil is subject to moderate or severe
erosion. It should be tilled on the contour or terraced if
row crops are grown. Capability unit I1le-1.

Bassett loam, 5 to 9 percent slopes, moderately
eroded (BeC2).—This soil is on long, convex side slopes.
It is above Oran and Floyd soils and below gently sloping
Coggon and Bassett soils. Included in the areas mapped
are a few moderately steep slopes and a few small areas that
have a sandy loam surface layer.

The surface layer of this soil is very dark grayish brown
and is 6 to 8 inches thick. When dry, it is somewhat
lighter colored. In cultivated areas, the subsurface layer
1s part of the plow layer. Some spots are severely eroded.
In these places the subsoil is exposed and a few stones or
pebbles are evident. Productivity is moderate, and tilth
1s usually good. Surface runoff is rapid.

If cultivated, this soil is subject to severe erosion. It
‘should be tilled on the contour or terraced if row crops
are grown. Capability wnit IT1e-1.

Blockton Series, Dark Gray Subsoil Variant

This variant of the Blockton series consists of dark-
colored, poorly drained soils that developed from fine
textured and moderately fine textured, silty alluvium.
These soils are on nearly level stream benches and in
depressions.

The surface layer of light silty clay loam is black and
1s 6 to 10 inches thick. The subsurface layer is dark-
gray to very dark grayish-brown silt loam and is 6 to 12
inches thick. Beginning at a depth of 16 inches or more,
this layer grades to a medium to heavy silty clay subsoil,
which is very dark gray to light olive and is mottled.

The lower part of the subsoil is medium silty clay loam to
medium silty clay that is light olive brown and pale olive
and is mottled. Brown and yellowish-brown sand or
gravel is below a depth of 40 to 60 inches in most places.

These soils are very slowly permeable and have a high
moisture-supplying capacity. They are low in available
nitrogen, phosphorus, and potassium and are medium to
strongly acid.

Blockton silty clay loam, dark gray subsoil variant
(0 to 2 percent slopes) (Bkl.—Most of this soil is on stream
benches in sections 30 and 32 of Jackson Township.

The surface layer is black and is about 10 inches thick.
The subsurface layer is lighter colored silt loam, and the
subsoil is clayey and firm. Productivity is moderate, ex-
cept where surface drainage is inadequate and where run-
oft from higher areas accumulates. Tilth is usually good,
but the surface layer puddles readily if worked when wet.
An occasional grass-legume crop helps to keep this layer
granular. Surface runoff is generally slow.  Surface
drainage is beneficial, but tile drains may not work well
enough to be worthwhile. Capability wnat I1Iw-2.

Burkhardt Series

The Burkhardt series consists of excessively drained
soils derived from shallow sandy loam to light loamy
material overlying gravelly material (fig. 8). These soils
are on level to gently sloping stream benches and in out-
wash areas on uplands. In a few places they are on
sloping bench escarpments. :

Burkhardt soils have a surface layer of sandy loam or
loam that is generally very dark brown. It is underlain
by dark-brown or very dark brown sandy loam. The

Figure 8—Profile of Burkhardt sandy loam exposed in a gravel pit.
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depth to yellowish-brown gravelly material is generally
10 to 16 inches.

These soils have a very low moisture-supplying capac-
ity and very rapid permeability. They are very low in
available nitrogen, phosphorus, and potassium. The
reaction ranges from slightly acid to strongly acid.

Burkhardt sandy loam, 0 to 2 percent slopes (BuA).—
This soil is on stream benches, next to more strongly slop-
ing Burkhardt soils and Dickinson, Hagener, and
VVgaukegan soils.

The surface layer is generally very dark brown and is
8 to 12 inches thick. Many noncultivated areas have a
very thin, black surface layer that grades to very dark
brown with depth. In places the surface layer and subsoil
contain some gravel. The depth to the gravel substratum
is generally 14 to 20 inches. Productivity is low. Surface
runoft is very slow, but drainage is excessive.

This soil 1s subject to slight wind erosion. If row crops
are grown, residue should be left on the surface. Capabil-
ity unit 1V s-2.

Burkhardt sandy loam, 2 to 9 percent slopes (BuC).—
Most of this soil is on sloping bench escarpments, but some
of it is on gently sloping benches and in outwash areas on
uplands. In places it adjoins Hagener, Dickinson, and
Waukegan soils.

The surface layer is very dark brown or very dark gray-
ish brown. Generally it 1s about 7 inches thick, but it is
thicker in some noncultivated areas. The surface layer
and subsoil contain some gravel. The depth to the gravel
substratum is 10 to 16 inches in most places. Productivity
is very low. Surface runoff is medium to slow, but drain-
age 1s excessive.

If cultivated, this soil is subject to slight wind and water
erosion. It should be tilled on the contour, and residue
should be left on the surface if row crops are grown.
Capability unit IV s-2.

Chelsea Series

The Chelsea series consists of light-colored, excessively
drained soils that developed from deep sands and loamy
sands. These soils are on gently sloping to steep upland
ridges and side slopes, on nearly level or gently sloping
benches, and in outwash areas.

The surface layer is generally very dark grayish-brown
or dark grayish-brown sand and is 2 to 6 inches thick.
In some places there is a subsurface layer of brown or
dark grayish-brown sand that grades to dark yellowish
brown with depth. Very thin lenses of dark-brown
loamy sand occur below a depth of 40 inches in some
areas.

These soils have a low moisture-supplying capacity and
are rapidly permeable. They are very low in available
nitrogen, phosphorus, and potassium. The reaction
ranges from neutral to strongly acid.

Chelsea sand, 0 to 5 percent slopes (ChB).—This soil
is on upland slopes that face east, south, or southeast. It
is also in mound or dunelike positions on uplands and
benches.

The surface layer is very dark gray or very dark brown
sand or loamy sand and is 1 to 3 inches thick. It is under-
lain by a lighter colored subsurface layer and subsoil.
Many cultivated areas have a very dark grayish-brown

plow layer. In some places on benches, the texture grades
to sandy gravel below a depth of 30 inches. Productivity
is low. Surface runoff is very slow, but drainage 1s
excessive,

If cultivated, this soil is subject to wind and water

erosion. Capability unit IVs-2.
_ Chelsea sand, 5 to 9 percent slopes (ChC).—This soil
1s in mound or dunelike positions on uplands and benches
and in outwash areas. Included in the areas mapped are a
few moderately eroded areas that have a dark grayish-
brown to dark-brown surface layer.

The surface layer of this soil is very dark brown or very
dark gray and is 1 to 3 inches thick. The subsurface layer
is lighter colored. In cultivated areas, the surface layer
is dark grayish brown or very dark grayish brown. Pro-
ductivity is very low. Surface runoff is medium, but drain-
age is excessive.

If cultivated, this soil is subject to wind and water

erosion. Row crops should be grown on the contour.
Capability unit IVs-2.
_ Chelsea sand, 9 to 18 percent slopes [ChE).—This soil
1s on short, convex upland side slopes. Most of it is along
the east side of and within 38 miles of the Cedar River. A
few areas are eroded.

The color of the surface layer ranges from very dark
brown to dark grayish brown. Noncultivated or eroded
areas have a dark-brown, very thin surface layer and a
lighter colored subsurface layer. Cultivated areas have
a distinct, light-colored plow layer. Productivity is very
low. Surface runoff is medium to rapid, and drainage is
excessive.

. This soil is subject to severe wind and water erosion. It
1s not suited to row crops. COapability unit VIs-1.

Clyde Series

The Clyde series consists of dark-colored, poorly
drained soils that formed in 20 to 40 inches of moderately
fine textured loamy material over stratified glacial tiil
or water-deposited material. In places a layer of pebbles
and stones separates the loamy material and the till.
These soils are in nearly level drainageways and in low
concave parts of uplands.

Clyde soils have a surface layer of black and very dark
gray light clay loam about 20 inches thick. The subsoil
1s mottled heavy loam that ranges from very dark gray to
olive brown. Beginning at a depth of about 30 inches
is yellowish-brown and gray loam. In many places this
loam is stratified with sandy material.

These soils have a high moisture-supplying capacity
and are moderately permeable. They are medium in
available nitrogen and low in phosphorus and potassium.
The reaction is generally neutral.

Clyde clay loam (0 to 3 percent slopes) (Ck).—This soil
is in drainageways and in low, concave parts of uplands.

The surface layer is normally black or very dark gray
and is 20 to 24 inches thick. In a few areas adjoining bot-
tom lands, this layer is darker and thicker. The subsoil
generally is mottled heavy loam that ranges from very
dark gray to olive brown. It is stratified in the lower
part. In small areas at the upper end of draws, the subsoil
is less gray and the lower part is less stratified. Some
stones and boulders are on the surface (fig. 9).
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Productivity is high if this soil is properly drained.
Tilth usually 18 good, but the soil puddles if worked when
wet. The major limitation is wetness caused by seepage
from soils upslope. Capability unit ITw-1.

Figure 9—Clyde clay loam. Stones and boulders occur in some
areas of Clyde soils.

Coggon Series

The Coggon series consists of light-colored, moderately
well drained soils on uplands. These soils developed
from loamy material 14 to 21 inches thick over glacial
till. In many places a layer of pebbles and stones sepa-
rates the loamy material from the glacial till. These
soils are on gently sloping, convex ridges, or highs, and
on long, gentle or moderate side slopes.

Coggon soils have a very dark gray loam surface layer
1 to 4 inches thick. The subsurface layer is dark gray-
ish-brown or brown loam 4 to 10 inches thick. Many
cultivated areas have a dark grayish-brown plow layer.
Beginning at a depth of 14 to 21 inches is a heavy loam
subsoil that is brown to yellowish-brown and is mottled
with grayish brown in the lower part. In places there
are small pockets or discontinuous lenses of sandy mate-
rial in the subsoil.

These soils are friable to a depth of about 30 inches
and friable to firm below that depth. They have a high
moisture-supplying capacity and moderately slow per-
meability. The supply of available phosphorus and
potassinm is low, and that of available nitrogen is very
low. The surface layer is slightly acid or medium acid,

and the subsoil is strongly acid or very strongly acid.
Generally, the depth to calcareous material is between
60 and 85 inches.

Coggon loam, 2 to 5 percent slopes {CmB).—This soil is
on convex ridges, or highs, and on long, convex side slopes.
It occurs above Oran and Floyd soils or above moderately
sloping Coggon or Bassett soils.

Normally, the surface layer is very dark gray and is 1 to
4 inches thick. Below it is a distinet, lighter colored sub-
surface layer. Where the soil has been cultivated, the
plow layer is dark grayish brown or very dark grayish
brown. Productivity is moderate to high, and tilth usually
is good. Surface runoff is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Capability unit I1e—1.

Coggon loam, 5 to 9 percent slopes (CmC).—This soil
is on long side slopes, except in a few places near streams
where the slopes are short and moderately steep. It is
above Oran and Floyd soils and below gently sloping
Bassett and Coggon soils. Included in the areas mapped
are some moderately eroded areas that have a dark grayish-
brown or brown surface layer.

The surface layer of this soil is normally very dark gray
and is 1 to 8 inches thick. It is underlain by a distinct,
lighter colored subsurface layer. Cultivated areas have a
dark grayish-brown plow layer that is much lighter in color
when dry. Productivity is moderate, and tilth usually is
good. Surface runoff is rapid.

If cultivated, this soil is subject to moderate or severe
erosion. It should be tilled on the contour or terraced if
used for cultivated crops. Capability unit I1Ie1.

Colo Series

The Colo series consists of dark-colored, poorly drained

soils on nearly level flood plains of rivers and narrow,
Intermittent streams. These soils developed from mod-
erately fine textured alluvial deposits.
. Colo soils are black or very dark gray to a depth of 40
inches or more. Below this the colors range from very
dark gray to gray. The texture is typically silty clay
loam, but in places it is light clay loam to loam below
a depth of 30 inches.

These soils have a high moisture-supplying capacity
and moderately slow permeability. They are medium
in available nitrogen, phosphorus, and potassium and are
neutral or slightly acid.

Colo silty clay loam (0 to 2 percent slopes) (Cn).—This
soil is on level or nearly level flood plains. It adjoins
Terril and Spillville soils in many places, and some of it
is near Clyde and Marshan soils. Included in the areas
mapped are small areas that have a loam to clay loam sur-
face layer and dark colors to a depth of only about 24
inches.

The surface layer of this soil is black or very dark gray
to a depth of 40 inches or more. Productivity is high if
the soil i1s properly drained. Tilth usually is good. An
occasional grass-legume crop helps to maintain the gran-
ular structure. Surface runoff isslow.

Wetness, caused by flooding and in some places by a high
water table, is the major limitation. Capability wnit
11w-3.
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Colo-Terril complex, 0 to 5 percent slopes (CoB).—
The soils of this complex occur as such small areas and are
so intermingled that they are not mapped separately. They
are associated with Fayette and Seaton soils on narrow
flood plains of small streams and in drainageways. Most
of the complex is west of Denver.

The surface layer is silty clay loam or loam that is dark
colored when moist or dry. Productivity is high, and tilth
usually is good.

Runoff from soils upslope and a frequently high water
table are management problems. Some gullying may occur
in waterways, but the waterways can be shaped and re-
seeded. Because of the shape and location of the areas,
soils of this complex are generally farmed with surround-
ing soils or are left in pasture. If tile drained, they are
row cropped with adjoining soils. Capability wnit 1/w-3.

Cresco Series

The Cresco series consists of dark-colored, moderately
well drained soils on uplands. These soils developed
from loamy material 14 to 21 inches thick over firm
glacial till. A pebble band generally occurs between
the loamy material and the till. These soils are on long,
convex side slopes that are gently sloping or moderately
sloping.

Cresco soils have a loam surface layer about 8 to 16
inches thick that grades from black or very dark brown
to very dark grayish brown with depth. At a depth of
14 to 21 inches is a dark yellowish-brown subsoil of
heavy loam to light clay loam that has distinct, grayish-
brown mottles and coatings beginning at a depth of
about 20 inches. The subsoil is firm.

These soils have a high moisture-supplying capacity
and moderately slow permeability. They are low in
available nitrogen, phosphorus, and potassium and are
medium acid or strongly acid. The depth to calcareous
material is more than 45 inches.

Cresco loam, 2 to 5 percent slopes (CrB).—This soil ig
on long, convex side slopes. It commonly occurs above
Readlyn soils or above moderately sloping Kenyon and
Cresco soils.

The surface layer grades from black or very dark brown
to very dark grayish brown with depth. It is 12 to 16
inches thick. Productivity is high, and tilth usually is
good. Surface runoff is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Capability unit I1e-1.

Cresco loam, 5 to 9 percent slopes (CrC).—This soil is
on long, convex side slopes. It commonly occurs above
gently sloping Kenyon or other Cresco soils. Included
In the areas mapped are a few moderately eroded areas in
which the surface layer is dark grayish-brown to dark-
brown, and some small areas in which the surface layer is
only 4 to 8 inches thick and the subsurface layer is some-
what lighter colored.

The surface layer of this soil is very dark brown or very
dark grayish brown and is 8 to 12 inches thick. Pro-
ductivity is high, and tilth usually is good. Surface run-
off is rapid.

If cultivated, this soil is subject to moderate or severe
erosion. It should be tilled on the contour or terraced.
Capability unit [11e—1.

SURVEY

Dickinson Series

The Dickinson series consists of dark-colored, some-
what excessively drained soils. These soils developed
from deep sandy loam over sand or over gravelly coarse
material. They occur on gently sloping upland ridges,
or highs, on moderately steep, convex side slopes, on
nearly level or gently sloping stream benches, and in out-
wash areas.

The surface layer is generally very dark brown sandy
loam 8 to 12 inches thick. The subsoil is dark-brown
and dark yellowish-brown sandy loam. DBeginning at a
depth of 20 to 40 inches is yellowish-brown sand. On
benches the subsoil is underlain by gravel at a depth of
20 to 40 inches,

These soils have a low or moderately low moisture-
supplying capacity and moderately rapid permeability.
They are very low in available nitrogen, phosphorus, and
potassium. The reaction ranges from slightly acid to
strongly acid.

Dickinson sandy loam, 2 to 5 percent slopes (DcB).—
This soil is on ridges, or highs, and on upland slopes that
face east, south, and southeast. It adjoins Hagener, Are-
dale, and Ostrander soils. It also occurs in mound or dune-
like positions. Although the range of slope is 2 to 5 per-
cent, a few areas are nearly level. Included in the areas
mapped are small areas that have a loamy subsoil and a
few areas that have limestone at a depth of more than 40
inches.

The surface layer of this soil is very dark brown and is
10 to 16 inches thick. This layer and the subsoil are free
of gravel. The depth to sand generally is 20 to 30 inches,
but in places it 1s 40 inches. Productivity is moderate, and
tilth is generally good. Surface runoff is slow, but drain-
age is somewhat excessive.

If this soil is cultivated, it is subject to slight wind and
water erosion. It should be tilled on the contour or ter-
raced if row crops are grown, and residue should be left
on the surface. Capabilety unit 111s-2.

Dickinson sandy loam, 5 to 9 percent slopes (DcC).—
This soil commonly occurs on upland slopes that face south
or east. Itadjoins Hagener, Aredale, and Ostrander soils.
Some of it is in mound or dunelike positions on narrow
bench escarpments. Included in the areas mapped are a
few areas of loamy sand, a few small, moderately steep
areas, and some soils that have limestone at a depth of
more than 40 inches.

The surface layer of this soil is very dark brown to very
dark grayish brown and is typically 8 to 12 inches thick.
In some moderately eroded areas it is only 3 to 6 inches
thick. Productivity is moderate, and tilth usually is good.
Surface runoff is medium, and drainage is somewhat ex-
cessive.

If cultivated, this soil is subject to wind and water
erosion. It should be tilled on the contour if used for row
crops, and residue should be left on the surface. Capability
unit 111s-2.

Dickinson sandy loam, benches, 0 to 2 percent slopes
(DdA).—This soil occurs mainly along the larger streams
and rivers. It commonly adjoins Hagener and Waukegan
soils and Dickinson soils that have a gravelly substratum.

The surface layer is 12 to 16 inches thick and is very
dark brown. The depth to sand is 30 to 40 inches and. in
places, gravelly material is below a depth of 40 inches. No
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gravel occurs in the surface layer or subsoil. Productivity
is moderate, and tilth is good. Surface runoff is very slow,
but drainage is somewhat excessive. _ )

This soil is subject to slight wind erosion. Residue
should be left on the surface if row crops are grown.
Capability unit IT1]s—1.

Dickinson sandy loam, benches, 2 to 5 percent slopes
(DdB).—Most of this soil is on gently sloping benches along
the larger streams and rivers. Some of it is on narrow
terrace escarpments. It commonly adjoins Hagener soils,
Waukegan soils, and Dickinson soils that have a gravelly
substratum.

The surface layer is very dark brown to very dark gray-
ish brown and is 8 to 12 inches thick. The depth to sand is
24 to 36 inches. TIn places gravelly material occurs below
a depth of 40 inches, but there is no gravel in the surface
layer or subsoil. Productivity is moderate, and tilth is
good. Surface runoff is slow, but drainage is somewhat
excessive.

If cultivated, this soil is subject to slight wind and water
erosion. It should be tilled on the contour, and residue
should be left on the surface. Capability wnit I11s-2.

Dickinson sandy loam, gravelly substratum, 0 to 2
percent slopes (DgA).—This soil 1s on stream benches.
Some individual areas are large. The depth to sand and
grave] ranges from 20 to 40 inches and is commonly more
than 30 inches. There is some gravel on the surface and
in the subsoil.

Productivity 1s moderate, and tilth is good. Surface
runoff is very slow, but drainage is excessive. As wind
erosion is a slight hazard, crop residue should be left on the
surface. Capability unit I11s-1.

Dickinson sandy loam, gravelly substratum, 2 to 5
percent slopes (DgB).—This soil is on gently sloping stream
benches and on the high parts of a few convex outwash
areas.

The surface layer is very dark brown or very dark gray-
ish brown and is 8 to 14 inches thick. The depth to sand
and gravel ranges from 20 to 40 inches but is commonly less
than 30 inches. In places the surface layer contains some
gravel. Productivity is moderate, and tilth is good. Sur-
face runoft is slow, but drainage is excessive.

If cultivated, this soil is subject to slight wind and
water erosion. It should be tilled on the contour, and
residue should be left on the surface. Capability wnit
I1]s-2.

Dickinson-Ostrander complex, 0 to 2 percent slopes
(DoA).—The two kinds of soils in this complex are too in-
tricately mixed to be mapped separately. They are on
nearly level or slightly undulating ridges, or highs, and
on gentle or moderate side slopes. They commonly adjoin
Hagener and Kenyon soils and other Dickinson and
Ostrander soils. Individual areas of the complex are
small. Normally, an area is about 40 percent Ostrander
loam and 60 percent Dickinson sandy loam, but the pro-
portion of either soil may be as much as 70 percent. ~In-
cluded are a few areas of loamy sand, some of which are
underlain by glacial till.

The surface layer is dark-colored loam or sandy loam
and is 12 to 16 inches thick. Productivity is moderate to
high, and tilth usually is good. Although there is little or
no surface runoff, some areas are slightly droughty.

There are no major management problems. If culti-
vated, the sandy areas are subject to some wind erosion.

Crop residue should be left on the surface.
unit [1s—1.

Dickinson-Ostrander complex, 2 to 5 percent slopes
(DoB).—The two kinds of soils in this complex are too
intricately mixed to be mapped separately. Normally, a
given area of the complex is about 40 percent Ostrander
loam and about 60 percent Dickinson sandy loam, but the
proportion of either soil may be as much as 70 percent.
Included are a few areas of moderately dark colored loamy
sand that may be underlain by glacial till.

These soils occur with Hagener, Kenyon, and other Dick-
inson and Ostrander soils on convex ridges and on side
slopes of varying length.

The surface layer is dark-colored loam or sandy loam
and is 8 to 12 inches thick. Productivity is moderate to
high, and tilth usually is good. Surface runoff is slow to
medium, but some areas are slightly droughty.

If cultivated, these soils are subject to slight erosion.
They should be tilled on the contour if row crops are
grown. Capability unit [1e-2.

Dickinson-Ostrander complex, 5 to 9 percent slopes
(PoC).—The two kinds of soils in this complex are too
intricately mixed to be mapped separately. Normally,
any area of the complex is about 40 percent Ostrander
loam and about 60 percent Dickinson sandy loam, but the
proportion of either soil may be as much as 70 percent.
Included in the areas mapped are a few moderately steep
slopes, a few moderately eroded areas in which the surface
layer 1s only 2 to 6 inches thick, and a few areas of loamy
sand that may be underlain by glacial till.

These soils occur with Hagener, Kenyon, and other Dick-
inson and Ostrander soils on convex side slopes.

The surface layer of this complex is dark-colored loam
or sandy loam and is 7 to 10 inches thick. Productivity is
moderate, and tilth usually is good. Surface runoff is
medium, and some areas are slightly droughty.

If cultivated, these soils are subject to moderate erosion.
They should be tilled on the contour or terraced if row
crops are grown. Capability unit I11e-3.

Capability

Dinsdale Series

The Dinsdale series consists of dark-colored, well-
drained soils on gently or moderately sloping, convex
ridges and side slopes on uplands. These soils developed
in 20 to 40 inches of loess over glacial till. In many
places a pebble band separates the loess from the till. In
Bremer County these soils are south of State Highway
No. 3 and are mostly in Maxfield Township.

Dinsdale soils have a light silty clay loam surface layer
10 to 18 inches thick. The color of this layer grades from
black or very dark brown to very dark grayish brown
with increasing depth. The upper part of the subsoil is
brown or dark-brown light silty clay loam. The lower
part, beginning at a depth of 20 to 40 inches, is yellowish-
brown loam. This is underlain by a yellowish-brown or
strong-brown substratum. Some light brownish-gray
mottles occur in the lower subsoil and in the substratum.

These soils have a high moisture-supplying capacity.
Permeability is moderate in the loess and moderately
slow in the till. The content of available nitrogen and
phosphorus is low, but that of available potassium is
medium. The reaction is slightly acid to medium acid.
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The depth to calcareous material is generally between 50
and 65 inches.

Dinsdale silty clay loam, 2 to 5 percent slopes {DsB).—
This soil is on gently sloping ridges, commonly adjoining
Klinger, Aredale, and Ostrander soils.

The surface layer is 14 to 16 inches thick, and grades
from black or very dark brown to very dark grayish brown
with depth. This layer is dark colored both when moist
and when dry. The depth to glacial till ranges from 20 to
40 inches but is generally between 30 and 40 inches. Pro-
ductivity is high, and tilth usually is good. Surface runoff
is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Capability unit [1e—1.

Dinsdale silty clay loam, 5 to 9 percent slopes (DsC).—
This soil is on convex side slopes below other Dinsdale soils
and adjoining Ostrander, Aredale, and Port Byron soils.
Included in the areas mapped are a few moderately eroded
areas that have a very dark grayish-brown to dark-brown
surface layer.

The surface layer of this soil is 10 to 14 inches thick, and
it grades from very dark brown to very dark grayish brown
with depth. The depth to glacial till is 20 to 40 inches.
Productivity is high, and tilth usually is good. Surface
runoff is rapid.

If cultivated, this soil is subject to moderate erosion. It
should be tilled on the contour or terraced if row crops are
grown. Capability unit [11e-1.

Fayette Series

The Fayette series is made up of light-colored, well-
drained soils that developed from very thick loess. These
soils are on gently and moderately sloping ridgetops and
convex side slopes on uplands.

Fayette soils have a surface layer of black to very dark
gray silt loam 1 to 4 inches thick. The subsurface layer
1s dark grayish-brown or brown to dark-brown silt loam
6 to 11 inches thick. Cultivated areas have a dark gray-
ish-brown plow layer. The subsoil is yellowish-brown
and dark yellowish-brown light silty clay loam that
grades to silt loam with depth.

These soils have a high moisture-supplying capacity
and are moderately permeable. They are low in avail-
able nitrogen and phosphorus but medium in available
potassium. Kroded areas are very low in available nitro-
gen. The reaction ranges from strongly acid to very
strongly acid.

Fayette silt loam, 2 to 5 percent slopes (FaB).—This
soil is on ridgetops above other Fayette soils. In places
it adjoins Seaton soils. Included in the areas mapped are
a few areas In which the surface layer is as much as 4 to
8 inches thick and some moderately eroded areas that have
a dark grayish-brown to dark-brown surface layer.

The surface layer of this soil is black or very dark gray
and is 1 to 4 inches thick. It is underlain by a distinet,
lighter colored subsurface layer. Cultivated areas have a
dark gray or very dark gray plow layer. Productivity is
high, and tilth usually is good. Surface runoff is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Capability unit I[le-1.

Fayette silt loam, 5 to 9 percent slopes, moderately
eroded (FaC2).—This socil is on convex side slopes below
other Fayette soils and, in many places, adjoining Seaton
soils. Included in the areas mapped are some severely
eroded patches that have a brown or dark-brown surface
layer and a few areas that have a dark-colored surface
layer 4 to 8 inches thick.

The surface layer of this soil is very dark gray or very
dark grayish brown and is 1 to 3 inches thick. ~ It is under-
lain by a distinet, lighter colored subsurface layer. Cul-
tivated areas have a dark grayish-brown or dark-brown
to brown plow layer. Productivity is high, and tilth usu-
ally is good. Surface runoff is rapid.

If cultivated, this soil is subject to moderate or severe
erosion. It should be tilled on the contour or terraced if
row crops are grown. Capability unit [11e-1.

Floyd Series

This series consists of dark-colored, somewhat poorly
drained soils on uplands. These soils developed in loamy
material 18 to 86 inches thick over friable and commonly
stratified glacial till. A layer of pebbles and stones is
between the overlying material and the till in places.
These soils occupy slightly convex and concave lower
slopes and coves. The range of slope is 1 to 4 percent.

These soils have a loam surface layer 9 to 18 inches
thick. The color of this layer grades from black in the
upper part to very dark grayish brown and very dark
gray at a depth of about 24 inches. The upper part of
the subsoil is very dark grayish-brown to olive-brown
loam and may have a few mottles. Beginning at a depth
of about 30 inches, the subsoil is yellowish-brown loam
that is commonly stratified with sandy material and mot-
tled with grayish brown and light olive brown.

Floyd soils have a high moisture-supplying capacity
and are moderately permeable. They are medium in
available nitrogen and low in phosphorus and potassium.
They range from slightly acid to neutral in reaction.
The depth to calcareous material is 45 to 60 inches.

Floyd leam, 1 to 4 percent slopes (FoB).—This soil oc-
cupies concave and slightly convex lower slopes that form
coves of drainageways. It adjoins Ostrander or Kenyon
soils upslope and Clyde soils downslope.

The surface layer is 18 to 24 inches thick. It grades
from black to very dark grayish brown and very dark
gray with depth. There are a few pebbles in the surface
layer or subsoil. Productivity is high, and tilth usually
is good. Surface runoff is slow.

Tile drainage is not necessary, but it is beneficial and
I[n[akes earlier field operations possible. Capability unit

w—1.

Franklin Series

The Franklin series consists of moderately dark col-
ored, somewhat poorly drained soils on uplands. These
soils developed from loess 20 to 40 inches thick over gla-
cial till. In most places a pebble band separates the loess
from the till. These soils are on nearly level, broad
ridges and gentle side slopes.

Franklin soils have a black to very dark brown silt
loam surface layer 4 to 8 inches thick. The subsurface
layer is about 8 inches thick and consists of gray to very
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dark grayish-brown silt loam. The subsoil is mottled
dark grayish-brown and olive-brown silty clay loam in
the upper part. Beginning at a depth of 20 to 40 inches,
it is yellowish-brown, mottled loam glacial till. )

These soils have a high moisture-supplying capacity.
Permeability is moderate in the loess and moderately
slow in the till. The content of available nitrogen and
phosphorus is low, but that of potassium is medium. The
reaction is generally medium acid to strongly acid. The
depth to calcareous till ranges from 45 to 70 inches.

Franklin silt loam (1 to 3 percent slopes) (Fr).—This
soil is in the southern part of Bremer County, mostly in
Maxfield Township. It is on ridges or side slopes and
adjoins Klinger and Maxfield soils 1n places.

The black surface layer is 4 to 8 inches thick. It is
underlain by a lighter colored subsurface layer. Many
cultivated areas have a very dark brown plow layer.
There are no stones or pebbles on the surface. Produc-
tivity is high, and tilth usually is good. Surface runoff
is slow.

Most of this soil is farmed without tile drainage, but
crops are benefited and earlier field operations are possi-
ble if tile is installed. Erosion generally is not a problem
but contouring of long slopes is advisable if row crops
are grown intensively. Capability unit 1-2.

Hagener Series

The Hagener series consists of dark-colored, excessive-
ly drained soils. These soils developed from loamy fine
sand and fine and medium sand. They are on nearly level
or gently sloping stream benches and on gently sloping
to moderately steep upland ridges and side slopes.

The surface layer is generally very dark brown to dark
grayish-brown loamy sand 8 to 16 inches thick. The sub-
soil is brown or dark-brown loamy fine sand and fine
sand that grades to yellowish-brown sand with depth.

These soils have a low moisture-supplying capacity
and are rapidly permeable. They are very low in avail-
able nitrogen, phosphorus, and potassium. The reaction
ranges from neutral to strongly acid.

Hagener loamy sand, 2 to 5 percent slopes (HaB).—
This soil generally occurs on gentle upland slopes that face
east, south, or southeast. In places it is on mounds or
dunes. It commonly adjoins Chelsea, Dickinson, and
Tripoli soils. Included in the areas mapped are a few
nearly level areas. )

The surface layer is 12 to 16 inches thick and consists of
very dark brown loamy sand. This layer and the subsoil
are free of gravel. The texture grades from loamy sand
to fine sand with depth. Productivity is generally low.
Surface runoff is slow, but drainage is excessive.

If cultivated, this soil is subject to slight wind and water
erosion. It should be tilled on the contour, and crop resi-
due should be left on the surface if row crops are grown.
Capability unit [Vs-2.

Hagener loamy sand, 5 to 9 percent slopes (HaC).—
This soil is on uplands and on stream benches. On benches
it occurs on mounds or dunes and on a few narrow escarp-
ments. On uplands it occurs on mounds or dunes and on
side slopes that face south or east. It commonly adjoins
Dickinson, Chelsea, and other Hagener soils. Included in
the areas mapped are a few areas of sandy loam and a few

moderately eroded areas in which the surface layer is only
2 to 6 inches thick.

The surface layer of this soil is 8 to 12 inches thick and
consists of very dark brown to very dark grayish-brown
loamy sand. This layer and the subsoil are free of gravel.
Productivity is low. Surface runoff is medium, and drain-
age is excessive,

If cultivated, this soil is subject to wind and water ero-
sion. It should be tilled on the contour, and crop residue
should be left on the surface if row crops are grown.
Capability unit IV s-2.

Hagener loamy sand, 9 to 14 percent slopes (HaD}.—
This soil generally occurs with other Hagener soils on con-
vex side slopes along the Cedar and Shell Rock Rivers.
Most of the slopes are moderately steep, but a few steep
slopes are included in the areas mapped. Also included
are a few areas of sandy loam and some moderately eroded
areas in which the surface layer is only 2 to 6 inches thick.

The surface layer of this soil is very dark brown to very
dark grayish brown and is 6 to 10 inches thick. Neither
the surface layer nor the subsoil contains gravel. Produc-
tivity is very low. Surface runoff is medium to rapid, and
drainage is excessive.

This soil is subject to wind and water erosion.
suited to row crops. Capability unit VIs—I.

Hagener loamy sand, benches, 0 to 2 percent slopes
(HbA)—This soil occurs on benches along the Ilarger
streams. In places it adjoins Burkhardt, Dickinson, and
Chelsea soils. A few areas of sandy loam were included
In mapping.

The surtface layer of this soil is very dark brown and is
10 to 14 inches thick. Gravelly sand is below a depth of
40 inches in places, but the surface layer and subsoil are
free of gravel. Productivity is relatively low. Surface
runoff is very slow, but drainage is excessive.

If cultivated, this soil is subject to wind erosion.
residue should be left on the surface.
1Vs-2.

Hagener loamy sand, benches, 2 to 5 percent slopes
(HbB).—This soil is on benches and narrow bench escarp-
ments bordering the larger streams. It adjoins Chelsea,

It is not

Crop
Capability unat

- Dickinson, and other Hagener soils. A few areas of sandy

loam were included in mapping.

The surface layer of this soil is very dark brown to very
dark grayish brown and is 8 to 12 inches thick. In places
gravelly sand occurs below a depth of 40 inches, but the
surface layer and subsoil are free of gravel. Productivity
is low. Surface runoff is slow, but drainage is excessive.

If cultivated, this soil is subject to slight wind and water
erosion. Crop residue should be left on the surface, and
the soil should be tilled on the contour if row crops are
grown. Capability unit IVs-2.

Harpster Series

The Harpster series consists of dark-colored, poorly
drained soils that are high in content of lime. These
soils developed from a thick deposit of loess or local al-
luvium. They are in level areas or slight depressions on
uplands.

Harpster soils generally have a silt loam surface layer,
20 to 26 inches thick, that grades from black to very dark
gray with depth. The subsoil is very dark gray or olive-
gray silt lcam or silty clay loam. Some mottles occur in
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the subsoil. The substratum is olive-gray, grayish-
brown, or olive-brown, mottled silt loam. Lime is abun-
dant throughout the soil profile.

These soils have a high moisture-supplying capacity
and moderately slow permeability. They are medium in
available nitrogen but low in phosphorus and potassium.
The reaction is moderately or mildly alkaline.

Harpster silt loam (0 to 2 percent slopes) (Hc)—This
soil is on uplands in the southern part of Bremer County,
most of it in Maxfield Township. It is slightly lower on
the landscape than the associated Sable soil.

The surface layer is 20 to 26 inches thick or more and
grades from black to very dark gray with depth. This
layer and the subsoil are free of pebbles and stones. All of
the soil layers contain lime. Productivity is high if the
soil is drained and fertilized. Tilth usually is good. Sur-
face runoff is very slow, and drainage is poor. Tile drain-
age works well in this soil Capability wnit Ilw-1.

Hayfield Series

The Hayfield series consists of dark colored and mod-
erately dark colored, somewhat poorly drained soils that
developed from loamy alluvial material over sand and
gravel. These soils are on nearly level stream benches.

Hayfield soils generally have a black or very dark
brown loam surface layer 5 to 7 inches thick. In some
places the texture is silt loam. The subsurface layer is
loam and is about 8 inches thick. This layer is dark
grayish brown, grayish brown, or dark brown and is mot-
tled with dark reddish brown in places. The subsoil, in
some places, is dark grayish-brown and brown or dark-
brown loam that is slightly mottled. It grades to a sub-
stratum of pale-brown, strong-brown, and yellowish-
brown sand and gravel at a depth of 24 to 45 inches. In
other places the subsoil is dark-brown, dark-gray, and
gray loam mottled with reddish brown to yellowish
brown, and it grades to gray sand and gravel at a depth
of 33 to 60 inches.

These soils have a medium to high moisture-supplying
capacity. Permeability is moderate in the medium-tex-
tured material and very rapid in the coarse-textured sub-
stratum. The supplies of available nitrogen, phosphorus,
and potassium are low. The reaction ranges from medi-
um acid to very strongly acid.

Hayfield loam, deep (0 to 2 percent slopes) (Hd).—This
soil adjoins Sattre and other Hayfield soils on stream
benches. Near the southern border of the county, between
the Wapsipinicon River and Crane Creek, a few small
areas of soils that have a silt loam surface layer and sub-
soil are included in the areas mapped. Also included are
some areas in which sand and gravel occur at a depth of
more than 45 inches.

The surface layer is black to very dark brown and is 4
to 7 inches thick. It is underlain by a distinct, lighter
colored subsurtface layer. The depth to sand and gravel is
generally 36 to 45 inches. Productivity is high, and tilth
usually is good. Surface runoff is slow.

The problems in farming this soil are minor. In some
seasons the soil may be slightly wet. Along the Wapsipin-
icon River and Plum Creek, the water table may be high
and slpring plowing may have to be delayed. Capability
wnit 1-2.

Hayfield loam, moderately deep (0 to 2 percent
slopes) (Hm).—This soil adjoins Sattre and other Hayfield
soils on stream benches. Included in the areas mapped are
some areas in which the depth to coarse material is only 20
inches.

The surface layer is black to very dark brown and is 4 to
7 inches thick. Underlying it is a distinct, lighter colored
subsurface layer. Many cultivated areas have a very dark
grayish-brown plow layer, and areas that are now in timber
have a thinner surface layer than normal.

Productivity is moderate to high, and tilth usually is
good. Surface runoff is slow. Droughtiness or wetness
may be a problem, depending on the season. Along the
Wapsipinicon River and Plum Creek, the water table may
be high and spring plowing may have to be delayed. Cap-
ability unit 11s-1.

Hayfield loam, dark brown variant (0 to 2 percent
slopes) (Hv).—This soil is on benches along the Wapsipini-
con River north of U.S. Highway No.3. Itadjoins Sattre
and other Hayfield soils.

The surface layer is very dark brown loam or silt loam
and 1s 4 to 7 inches thick. It is underlain by a distinet,
lighter colored subsurface layer of loam. The subsoil also
is loam and is underlain by sand and gravel at a depth
of 33 to 60 inches. Productivity is high, and tilth usually
isgood. Surface runoff is slow.

In some seasons this soil may be slightly wet, but there

are no serious management problems. Capability wunit
1-2.

Kenyon Series

The Kenyon series consists of dark-colored, moderately
well drained soils on uplands. These soils developed
from loamy material 14 to 21 inches thick over glacial
till. A layer of pebbles and stones generally occurs be-
tween the glacial till and the overlying material. These
soils are on long, convex, gently sloping ridges and gentle
to moderate side slopes.

Kenyon soils have a loam surface layer, 8 to 16 inches
thick, that grades from black or very dark brown to very
dark grayish brown with depth. Beginning at a depth
of about 14 to 21 inches is a heavy loam subsoil that is
brown, dark yellowish brown, or yellowish brown and
slightly mottled below a depth of 24 inches. These soils
are friable to a depth of about 830 inches and friable to
firm below. In places there are small pockets, thin dis-
continuous lenses, or vertical wedges of sandy material
in the subsoil.

These soils have a high moisture-supplying capacity
and moderately slow permeability. They are low in
available phosphorus, potassium, and nitrogen. The sur-
face layer is slightly acid or medium acid. The subsoil
ranges from strongly acid to slightly acid with depth.
The depth to calcareous material is generally between
55 and 65 inches.

Kenyon loam, 2 to 5 percent slopes (KeB).—This soil is
on long, convex side slopes. It commonly occurs above
Floyd soils or above moderately sloping Kenyon soils. In
some places it is downslope from nearly level Readlyn
soils. Included in the areas mapped are a few small mod-
erately eroded patches in which the surface layer is very
dark grayish brown, brown, or dark brown.
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The surface layer of this soil is 12 to 16 inches thick.
It grades from black or very dark brown to very dark
grayish brown with depth. Productivity is high, and tilth
usually is good. Surface runoff is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Capability unit [le-1.

Kenyon loam, 5 to 9 percent slopes (KeC).—This soil is
on long convex side slopes. It is commonly above Floyd
soils and below the gently sloping Kenyon soils. Some
short, moderately steep slopes are included in the mapped
areas that are near streams.

The surface layer is 8 to 12 inches thick and grades from
black or very dark brown to very dark grayish brown
with depth. This layer is slightly thicker at the base of
slopes. Productivity is high, and tilth usually is good.
Surface runoff is rapid.

If cultivated, this soil is subject to moderate or severe
erosion. It should be tilled on the contour or terraced.
Capability wnit 111e~1.

Kenyon loam, 5 to 9 percent slopes, moderately
eroded (KeC2).—This soil is on long, convex side slopes.
It is above Floyd soils and below gently sloping Kenyon
soils. Some short, moderately steep slopes are included
in the mapped areas that are near streams. Also included
are some severely eroded spots where the subsoil is exposed.

The surface layer is very dark grayish-brown to dark-
brown loam 8 inches thick. Stones or pebbles are on the
surface in places. Productivity is high, and tilth usually
is good. Surface runoff is rapid.

If cultivated, this soil is subject to severe erosion. It
should be tilled on the contour or terraced. Capability
Cunit I1le-1.

Klinger Series

The Klinger series consists of dark-colored, somewhat
poorly drained soils that developed from loess 20 to 40
inches thick over glacial till. In many places a pebble
band separates the loess and the till. These soils are on
nearly level, broad ridges, on flats, and on gentle side
slopes on uplands.

Klinger soils have a surface layer of light silty clay
loam 8 to 16 inches thick. It is black or very dark gray.
The upper part of the subsoil is mottled, dark grayish-
brown and olive-brown silty clay loam. Beginning at a
depth of 20 to 40 inches, the subsoil is yellowish-brown
loam glacial till mottled with brownish gray.

These soils have a high moisture-supplying capacity.
Permeability is moderate in the loess and moderately
slow in the till. The supplies of available nitrogen, phos-
phorus, and potassium are medium. The reaction gener-
ally is slightly acid or medium acid. In most places the
depth to calcareous material is 40 to 50 inches.

Klinger silty clay loam (1 to 3 percent slopes) (Kg).—
This soil is in the southern part of Bremer County, mostly
in Maxfield Township. It adjoins Dinsdale, Maxfield,
Franklin, and Muscatine soils. In some places it is near
Readlyn and Floyd soils.

The surface layer is black or very dark gray and is 8 to
16 inches thick. The surface is free of stones and pebbles.
Productivity is high, and tilth usually is good. Surface
runoff is slow.

Tile drainage is beneficial and makes earlier field opera-
tions possible, but most of this soil is farmed without tile
drainage. Erosion ordinarily is not a problem; never-
theless, contouring long slopes is advisable if row crops are
grown intensively. An occasional grass-legume crop
helps to maintain the granular structure of the soil.
Capability unit 1-2.

Lamont Series

In the Lamont series are light-colored, somewhat exces-
sively drained soils that developed from sandy loam 20
to 40 inches thick over sand. These soils occupy level to
moderately steep uplands, benches, and outwash areas.

Lamont soils have a surface layer of black or very dark
gray sandy loam 2 to 5 inches thick. The subsurface lay-
er is dark grayish-brown or brown sandy loam to loamy
sand 6 to 14 inches thick. On stream benches the subsur-
face layer is generally sandier than on uplands. Many
cultivated areas have a dark grayish-brown plow layer.
The subsoil is brown or dark-brown heavy sandy loam
and light sandy clay loam that grades to brown and yel-
lowish-brown sand at a depth of 24 to 30 inches. ~In
many places there are thin, 1/8-inch to 2-inch horizontal
lenses of brown or dark-brown sandy loam to light sandy
clay loam below a depth of 40 inches. On some stream
benches the texture grades to gravel below a depth of 40
inches.

These soils have a low or moderately low moisture-
supplying capacity and moderately rapid permeability.
They are very low in available nitrogen, phosphorus, and
potassium. The reaction ranges from slightly acid to
strongly acid.

Lamont sandy loam, 2 to 5 percent slopes (LaB).—Most
of this soil is on upland ridges and hilltops. Some of it is
on benches. On the lower parts of uplands and on benches,
many areas of it are on mounds or dunes. A few upland
areas are nearly level. In places it adjoins Chelsea, Back-
bone, and Sattre soils. Included in the areas mapped on
benches are spots of soils that have gravelly sand below a
depth of 40 inches.

The surface layer of this soil is black to very dark gray
and is 2 to 5 inches thick. It is underlain by a distinct,
lighter colored subsurface layer. Cultivated areas have a
dark grayish-brown sandy loam plow layer, which is a
mixture of the original surface and subsurface layers.
Both the surface layer and the subsoil are free of gravel.
Sand is at a depth of 24 to 40 inches in most places.

Productivity is moderate, and tilth usually is good.
Surface runoff is slow, but drainage is somewhat excessive.
If cultivated, this soil is subject to slight wind and water
erosion. It should be tilled on the contour, and crop
residue should be left on the surface. Capability unit
117s-2.

Lamont sandy loam, 5 to 9 percent slopes (LaC).—This
soil is on side slopes that face south or east and on mounds
or dunes on uplands. Itis associated with Chelsea, Dickin-
son, and Backbone soils. Included in the areas mapped
are some moderately eroded areas in which the surface
layer is dark grayish brown or dark brown and is 2 to 7
inches thick.

The surface layer of this soil is black or very dark gray
and is 1 to 3 inches thick. Tt is underlain by a lighter
colored subsurface layer. Cultivated areas have a dark
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grayish-brown plow layer. Neither the surface layer nor
the subsoil contains gravel. Sand is at a depth of 20 to 40
inches. Productivity is relatively low. Surface runoff is
medium, and drainage is somewhat excessive.

If cultivated, this soil is subject to wind and water
erosion. It should be tilled on the contour or terraced if
row crops are grown, and residue should be left on the
surface. Capability unit 1115-2.

Lamont sandy loam, 9 to 14 percent slopes (laD).—
Most of this soil is east of and within 3 miles of the Cedar
River. In places it adjoins Dickinson, Backbone, and less
strongly sloping Lamont soils. Individual areas are small.
Included in the areas mapped are some moderately eroded
soils that have a dark grayish-brown to dark-brown sur-
face layer.

The surface layer of this soil is very dark gray or very
dark grayish brown and is 1 to 3 inches thick. This layer
is underlain by a distinct, lighter colored subsurface layer.
Cultivated areas have a dark grayish-brown plow layer
that s the same color when moist or dry. Neither the sur-
face layer nor the subsoil contains gravel. Sand is at a
depth of 20 to 30 inches in most places, but it is at a depth
of 20 to 40 inches in some places.

Productivity is low. Surface runoff is medium to rapid,
and drainage is excessive. If cultivated, this soil is sub-
ject to wind and water erosion. It should be tilled on the
contour, and residue should be left on the surface.
Capability unit [Ve-2.

Lamont sandy loam, benches, 0 to 2 percent slopes
(LbA).—This soil is on benches, mainly along the larger
streams. There are large areas of it between Horton Creek
and Dry Run Creek south of the town of Horton.

The surface layer is black or very dark gray and is 2 to
5 inches thick. It is underlain by a lighter colored sub-
surface layer. Cultivated areas have a dark grayish-
brown plow layer. Gravelly sand is below a depth of 40
inches 1n some places, but the surface layer and subsoil
are free of gravel.
usually is good. Surface runoff is very slow, but drainage
is somewhat excessive,

If cultivated, this soil is subject to slight wind erosion.
Crop residue should be left on the surface. Capability
unit [17s-1.

Lawler Series

The Lawler series consists of dark-colored, somewhat
poorly drained soils that developed from loamy alluvial
material 24 to 45 inches deep over sand and gravel.
These soils are mainly on level or nearly level benches.
They are also in small areas of outwash on uplands.

These soils have a loam surface layer 18 to 22 inches
thick that generally grades from black to very dark gray-
ish brown with depth. The subsoil also is loam. It is
very dark grayish brown, yellowish brown, and light
olive brown and has some mottles. It grades to a sub-
stratum of yellowish-brown, brown or dark-brown, and
dark-gray sand and gravel at a depth of 24 to 45 inches.

Lawler soils have a moderate to high moisture-supply-
ing capacity. They are moderately permeable in the
medium-textured material and very rapidly permeable
in the coarse-textured substratum. They are medium in
available nitrogen and low in phosphorus and potassium
and are generally medium acid.

Productivity is moderate, and tilth .

Lawler loam, deep (0 to 2 percent slopes) (Ld).—This
soil commonly adjoins Marshan and Waukegan soils on
benches. Included in the areas mapped are some patches
of silt loam to silty clay loam and some areasin which the
depth to sand and gravel is as much as 45 to 60 inches.

The surface layer is 18 to 22 inches thick and grades
from black to very dark grayish brown with depth. The
depth to sand and gravel generally is 36 to 45 inches. Pro-
ductivity is high, and tilth usually is good. Surface run-
off is slow.

This soil is slightly wet in some seasons, but there are no
serious management problems. Capability unit 1-2.

Lawler loam, moderately deep (0 to 2 percent slopes)
{Lm).—This soil adjoins Marshan and Waukegan soils on
stream benches. In a few places it adjoins Hayfield soils.
Included in the areas mapped are some areas in which the
depth to sand and gravel is only 20 inches.

The surface layer is black or very dark gray and is 16 to
20 inches thick. The depth to sand and gravel is 24 to 36
inches. Productivity is high, and tilth usually is good.
Surface runoff is slow.

Either droughtiness or wetness may cause a slight prob-
lem, depending on the season. Along the Wapsipinicon
River and Plum Creek, the water table is sometimes high
2}111(1 spring plowing has to be delayed. Capability unit

s—1.

Marsh

Marsh (Ma) occurs as depressions or flats, intermingled
with ponds and small lakes, where the water table 1s at or
near the surface the year round. The natural vegetation
consists of cattails, rushes, sedges, and other water-tolerant
grasses. In Bremer County most of this land type occurs
within and around Sweet Marsh and near the Cedar River.
Some of it is near the Wapsipinicon River and the smaller
streams. In places it is surrounded by Colo, Marshan, and
Lawler soils.

Marsh has no distinet soil layers. When the water
recedes, a layer of old plant residue can be seen at the
surface.

This land is suitable for use as wildlife habitats. In
places it can be diked so that small areas are under water
the year round. Some areas in and around Sweet Marsh
were once farmed, pastured, or timbered before the
building of dikes and the subsequent flooding. These areas
have a continuous high water table, and most of the
vegetation is dying out. Capability wnit VIIw-1.

Marshan Series

The Marshan series consists of dark-colored, poorly
drained soils that developed from loamy alluvial mate-
rial 24 to 45 inches thick over coarse-textured material.
These soils are on stream benches, mostly in level areas,
but also in some depressions.

Marshan soils have a surface layer of light clay loam.
It is black and is 15 to 24 inches thick. The subsoil is
dark-gray, gray, and light olive-brown, mottled light
clay loam to loam. This grades to a substratum of gray-
ish-brown, yellowish-brown, and gray sand or gravel at
a depth of 24 to 45 inches.

Marshan soils have a high moisture-supplying capac-
ity. Permeability is moderately slow in the finer tex-
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tured material and rapid in the substratum. The supply
of available nitrogen is medium, and that of phosphorus
and potassium is low. The reaction generally is neutral.

Marshan clay loam, deep (0 to 2 percent slopes) {Mr).—
This soil is on stream benches. Most of it adjoins Lawler
and other Marshan soils; some of it adjoins Clyde and
Colo soils. Included in the areas mapped are a few areas
in which the surface layer and subsoil are light silty clay
loam. These inclusions occur between the Wapsipinicon
River and Crane Creek near the southern border of the
county.

The surface layer of this soil is black and is 15 to 24
inches thick. The depth to sand and gravel is 36 to 45
inches in most places. Productivity is high if the soil is
properly drained. Tilth usually is good, although the soil
puddles if worked when wet. Surface runoff is slow.

Artificial drainage is needed, and tile is satisfactory if
there is an adequate outlet. An occasional grass-legume
crop helps to maintain the granular structure of the soil.
Capability wnit 1Iw1.

Marshan clay loam, depressional (Ms).—Most of this
soil is on benches along the Wapsipinicon River. It is in
distinct depressions and has a hummocky surface (fig. 10).
Included in the areas mapped are a few small areas of
marsh and a few areas in which the depth to the coarse
substratum is as much as 45 to 60 inches.

The surface layer of this soil is black and is 20 to 24
inches thick. In places a thin organic layer covers the
surface. The depth to sand and gravel generally is 36 to
45 inches.

A high water table and ponded surface water limit suit-
ability for cultivation. Drainage is difficult because of
the lack of an outlet. Capability unit I11w-1.

Marshan clay loam, moderately deep (0 to 2 percent
slopes) (Mt).—This soil adjoins Lawler and other Marshan
solls on stream benches. Included in the areas mapped
are some areas in which the depth to coarse material 1s no
more than 20 inches.

The surface layer is black and is 15 to 22 inches thick.
The depth to sand and gravel is generally 24 to 86 inches.
Productivity is high if artificial drainage is installed.
Tilth usually is good, although the soil puddles if worked
when wet. Surface runoff is slow.

Artificial drainage is needed if this soil is used for
crops. An occasional grass-legume crop helps to maintain
the granular structure. Capability wnit Ilw-1.

Maxfield Series

The Maxfield series consists of dark-colored, poorly
drained soils that developed from loess 20 to 40 inches thick
over glacial till. In most places a pebble band separates
the loess and the till. These soils are on level or nearly
level uplands.

Maxfield soils have a surface layer of light silty clay
loam. It is black and is 16 to 20 inches thick. The sub-
soil is dark grayish-brown, olive-gray, and olive, mottled
silty clay loam in the upper part. The lower part, begin-
ning at a depth of 20 to 40 inches, is yellowish-brown and
strong-brown loam glacial till mottled with light brown-
ish gray. ‘

Figure 10.—Marshan clay loam, depressional, covered by flood-deposited sand in foreground.
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These soils have a high moisture-supplying capacity
and moderately slow permeability. They are medium in
available nitrogen, phosphorus, and potassium. The re-
action generally 1s neutral. The depth to calcareous
material is 40 to 60 inches.

Maxfield silty clay loam (0 to 2 percent slopes) (Mx).—
This soil is in the southern part of Bremer County, mainly
in Maxfield Township. It commonly adjoins Klinger
soils on broad uplands; a few areas adjoin Clyde soils in
drainageways.

The surface layer is black and is 16 to 20 inches thick.
No stones or pebbles are on the surface. The depth to
glacial till generally is 24 to 36 inches, although it ranges
from 20 to 40 inches. Productivity is high if the soil is
properly drained. Tilth usually is good, but the soil pud-
dles if worked when wet. Surface runoff is slow.

An occasional grass-legume crop helps to maintain the
granular structure of the soil. Tile drainage is beneficial.
Capability wnit ITw1.

Muscatine Series

In the Muscatine series are dark-colored, somewhat
poorly drained soils that developed from thick deposits
of loess. These soils are on broad, nearly level or gently
sloping ridges and near drainageways on uplands.

Muscatine soils have a light silty clay loam surface
layer 18 to 22 inches thick. This layer grades from black
to very dark gray with depth. The subsoil is mottled,
very dark gray, olive-brown, light olive-brown, and dark
grayish-brown silty clay loam and silt loam. This grades
to grayish brown and yellowish brown, mottled silt loam.

These soils have a high moisture-supplying capacity
and are moderately permeable. They are medium in
available nitrogen, phosphorus, and potassium and are
generally slightly acid to medium acid. The depth to
calcareous material is 50 to 70 inches.

Muscatine silty clay loam (0to 2 percent slopes) (My}.—
This soil is on upland ridges in the southern part of
Bremer County, mainly in Maxfield Township. It gen-
erally is below Port Byron soils and adjoins Sable soils
and some of the Klinger soils. Most of it is nearly level.

The surface layer is black and is 18 to 22 inches thick.
It is dark colored when moist or dry. Both the surface
layer and the subsoil are free of stones and pebbles. Pro-
ductivity is high, and tilth usually is good. Surface run-
off is slow.

Cultivated crops can be grown on this soil with little
risk. An occasional grass-legume crop helps to maintain
the granular structure of the surface layer. Although tile
drainage benefits corn and makes earlier fieldwork pos-
sible, most of this soil is farmed without it. FErosion is
not ordinarily a problem, but contouring long slopes is
advisable if row crops are grown intensively. Capability
unit 1-2.

Nodaway Series

The Nodaway series consists of moderately well
drained, moderately dark colored to light colored soils
derived from recently deposited, medium-textured, strat-
ified silty alluvium. These soils are on nearly level or
gently undulating bottom lands and gently sloping allu-

vial fans in association with steep, medium-textured,
loess soils.

Nodaway soils are generally silt loam throughout and
are dark grayish brown except for the plow layer, which
is very dark grayish brown. They are stratified with
thin lenses of very dark grayish-brown and brown silt
loam. A dark-colored subsoil occurs below a depth of
34 inches in some places.

These soils have a high moisture-supplying capacity
and are moderately permeable. They are low in available
nitrogen and medium in available phosphorus and potas-
sium. They are generally neutral in reaction.

Nodaway silt loam (0 to 2 percent slopes) (No).—This
soil is on undulating or nearly level bottom lands and on
alluvial fans. It is downslope from the Seaton and
Fayette soils.

The surface layer or plow layer grades from very dark
grayish brown silt loam to lighter colored, stratified ma-
terial. It is free of stones and pebbles. Productivity is
high, and tilth usually is good. Surface runoff is slow.

Local floods of short duration oceur. Capability unit
I-1.

Oran Series

The Oran series consists of moderately dark colored,
somewhat poorly drained soils that developed in 14 to
24 inches of loamy material over glacial till. A layer of
pebbles and stones generally separates the glacial till and
the overlying material. These soils are on nearly level
ridges, high flats, and long, gentle, convex or concave
slopes on uplands.

Oran soils generally have a black or very dark brown
loam surface layer 5 to 8 inches thick. The subsurface
layer is dark grayish-brown and brown or dark-brown
loam 4 to 8 inches thick. The subsoil consists of heavy
loam that is dark yellowish brown, yellowish brown, and
dark grayish brown. It is mottled with grayish brown
to light brownish gray. Oran soils are friable to a depth
of about 24 inches and are friable to firm below this
depth. In places there are small pockets or discontinuous
lenses of sandy material in the subsoil.

These soils have a high moisture-supplying capacity
and moderately slow permeability. They are low in
available nitrogen, phosphorus, and potassium. The sur-
face layer is slightly acid to strongly acid, and the sub-
soil is strongly acid to very strongly acid. The depth to
calcareous material is generally between 40 and 60 inches.

Oran loam, 0 to 2 percent slopes (OrA)—This soil
generally is on broad ridgetops above Bassett soils, but in
the northeastern part of the county it is on broad upland
flats in association with Readlyn soils. Included in the
areas mapped are some areas of silt loam and some patches
that have a thinner, lighter colored surface layer.

The surface layer is black and is 5 to 8 inches thick. 1t
is underlain by a distinct, lighter colored subsurface layer.
Cultivated areas commonly have a very dark brown plow
layer. Productivity is high, and tilth usually is good.

Cultivated crops can be grown on this soil with little
risk. Although tile drainage is beneficial and makes
earlier fieldwork possible, most of this soil is farmed with-
out it. Capability unit I-2.

Oran loam, 2 to 5 percent slopes [OrB).—Most of this
soil is on long, convex slopes and broad, rounded ridge
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crests. Some of it is on concave slopes just above drain-
ageways occupied by Clyde soils. In places it adjoins
Bassett, Readlyn, and Floyd soils. Included in the areas
mapped are a few areas of silt loam, a few areas of sandy
soil, and a few areas of soils that have a very dark grayish-
brown surface layer only 2 to 5 inches thick.

The surface layer of this soil is very dark brown and is
4 to 8 inches thick. It is underlain by a distinct, lighter
colored subsurface layer. Productivity is high, and tilth
usually is good. Surface runoff is medinm.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Some areas benefit from tile drainage. Capability wnit
Ile—1.

Ostrander Series

The Ostrander series consists of dark-colored, well-
drained soils that developed in 14 to 24 inches of loamy
material over friable glacial till. In most places a layer
of pebbles and stones separates the glacial till and the
overlying material. These soils are on uplands. They
occupy nearly level ridgetops and long, convex, gentle
or moderate side slopes.

Ostrander soils have a black to very dark brown loam
surface layer 10 to 18 inches thick. The subsoil also is
loam, It is dark yellowish brown and yellowish brown
and in places is slightly mottled with grayish brown be-
low a depth of 36 inches. These soils are generally
friable throughout, but in places they are friable to firm
below a depth of 45 inches. Small pockets or discontin-
uous lenses of sandy material are common in the subsoil.

These soils have a high moisture-supplying capacity
and are moderately permeable. They are low in avail-
able phosphorus, potassium, and nitrogen. The surface
layer is slightly acid to medium acid. The subsoil grades
from strongly acid to slightly acid with increasing depth.
The depth to calcareous material generally is between 45
and 65 inches.

Ostrander loam, 0 to 2 percent slopes (OsA).—This
soil generally is on the high, nearly level parts of uplands,
commonly in association with sloping areas of Ostrander,
Kenyon, and Atkinson soils.

The surface layer is 12 to 18 inches thick and grades
from black to very dark grayish brown with depth. Some
stones or pebbles are in the subsoil. Productivity is high,
and tilth usually is good. Surface runoff is slow.

There are no serious problems in managing this soil.
Capability unit 1-2.

Ostrander loam, 2 to 5 percent slopes (OsB).—This soil
is on long, convex side slopes. On the lower slopes, it
commonly occurs above Floyd soils; near the ridgetops, it
is above moderately sloping Kenyon and other Ostrander
soils. Included in the areas mapped are some moderately
eroded spots in which the surface layer 1s very dark brown
or very dark grayish brown.

The surface layer of this soil is black to very dark brown
and is 10 to 16 inches thick. Some stones and pebbles are
in the subsoil. Produectivity is high, and tilth usually is
good. Surface runoff is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Capability unit [1e—1.

Ostrander loam, 5 to 9 percent slopes (OsC).—This soil
is on long side slopes. It is above Floyd soils and below
gently sloping Kenyon and other Ostrander soils. In-
cluded in the areas mapped are some moderately steep
slopes near streams and some moderately eroded places in
which the surface layer is very dark grayish brown to
dark brown.

The surface layer of this soil is very dark brown and is 8
to 16 inches thick. Productivity is high, and tilth usually
is good. Surface runotl is rapid.

If cultivated, this soil is subject to moderate erosion. It
should be contoured or terraced if row crops are grown.
Capability unit 111e—1.

Peaty Muck

Peaty muck is a dark-colored, very poorly drained
organic soil underlain by stratified glacial till or alluvial
sediments. Most of the Peaty muck in Bremer County
is in hillside seepage areas adjoining outwash or bench
soils. Some of it is 1n upland drainageways. It is nearly
level or gently sloping.

This so1l has 20 to 40 inches or more of black and very
dark brown peaty muck underlain by gray, medium-tex-
tured or moderately coarse textured, stratified till or al-
luvium.

The moisture-supplying capacity is high. Permeabil-
ity is moderate or moderately rapid. The supply of
available nitrogen is high, but the supplies of phosphorus
and potassium are low. The reaction is generally slight-
ly acid or neutral.

Peaty muck, deep (1 to 4 percent slopes) (Pe}.—This
soil 1s in hillside seeps and in level or hummocky upland
drainageways. It has a black and very dark brown or-
ganic Jayer 40 inches thick or more.

Artificial drainage is needed to make this soil suitable
for cultivation. Drained areas are moderately to highly
productive. Tile drainage systems may be hard to main-
tain because the tile lines are likely to settle. Capability
wnit L11w-3.

Peaty muck, moderately deep (1 to 4 percent slopes)
{Pm).—Some of this soil is on nearly level outwashes or
benches, and some of it is in upland drainageways and hill-
side seeps. It has a black and very dark brown organic
layer 20 to 40 inches thick. Included are a few small areas
that have less than 20 inches of organic material.

Artificial drainage is needed to make this soil suitable for
cultivation. Drained areas are moderately to highly pro-
ductive. Tile drainage systems may be hard to maintain
because the tile is likely to settle. Capability wnit 111w-3.

Port Byron Series

The Port Byron series consists of dark-colored, well-
drained soils that developed from very thick, medium-
textured loess of local origin. These soils are on gently
sloping upland ridges, or highs, and on convex, mod-
erately steep side slopes.

Port Byron soils have a surface layer of silt loam that
is very dark brown and is 7 to 13 inches thick. The sub-
soil also is silt loam. It grades from brown, dark brown,
and dark yellowish brown in the upper part to yellowish
brown at a depth of about 50 inches. A few grayish-
brown mottles are below a depth of 48 inches in places.
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These soils have a high moisture-supplying capacity
and are moderately permeable. They are low in avail-
able nitrogen and phosphorus but medium in available
potassium. They are generally medium acid.

Port Byron silt loam, 2 to 5 percent slopes (PoB).—
This soil 1s on rounded ridges, or highs, above other Port
Byron soils and adjoining Seaton, Muscatine, or Dinsdale
soils.

The surface layer is black to very dark brown and is 9
to 18 inches thick. This layer and the subsoil are free of
stones and pebbles. Productivity is high and tilth usually
is good. Surface runoff is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Capability wnit 11e—1.

Port Byron silt loam, 5 to 9 percent slopes, moderate-
ly eroded (PoC2).—This soil is on narrow, convex ridges,
or highs, and on side slopes. It adjoins Aredale, Dinsdale,
Seaton, Muscatine, and other Port Byron soils. Included
in the areas mapped are a few soils that have a darker,
thicker surface layer than typical and a few severely eroded
spots where the subsoil is exposed.

The surface layer of this soil is about 7 inches thick and
is generally very dark brown to very dark grayish brown.
In places it is dark brown. The surface layer and subsoil
are free of pebbles and stones. Productivity is high, and
tilth usually is good. Surface runoff is rapid.

If cultivated, this soil is subject to moderate or severe
erosion. It should be tilled on the contour or terraced if
row crops ave grown. Capability unit [1]e-1.

Port Byron silt loam, 9 to 14 percent slopes, mod-
erately eroded (PoD2).—This soil is on convex side slopes
below other Port Byron soils. In placesit adjoins Aredale
and Seaton soils. Included in the areas mapped are a few
soils that have a thicker surface layer than typical and some
severely eroded patches where the dark-brown or brown
and dark yellowish-brown subsoil is exposed.

The surface layer of this soil is very dark grayish brown
to very dark brown and is about 6 inches thick. Produc-
tivi’%r is high, and tilth usually is good. Surface runoff is
rapid.

If cultivated, this soil is subject to severe erosion. It
should be tilled on the contour or terraced if row crops are
grown. Capability unit 111e-2.

Readlyn Series

The Readlyn series consists of dark-colored, somewhat
poorly drained soils that developed in 14 to 24 inches of
loamy material over friable to firm glacial till. In most
places a layer of pebbles and stones separates the glacial
till and the overlying material. These soils are on broad,
nearly level upland ridges and on long, gentle convex
side slopes.

Readlyn soils have a loam surface layer that is black
or very dark brown and is 7 to 14 inches thick. The sub-
soil is heavy loam. It is dark grayish brown, olive
brown, and dark yellowish brown and is mottled. These
soils are friable to a depth of about 24 inches and are
friable to firm below this depth. Some pockets and dis-
continuous lenses of sandy material occur in the subsoil
in places.

These soils have a high moisture-supplying capacity
and moderately slow permeability. They are low in
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available phosphorus, potassium, and nitrogen. The sur-
face layer is slightly acid to strongly acid. The subsoil
grades from strongly acid to neutral with increasing
depth. The depth to calcareous material is generally
between 40 and 60 inches.

Readlyn loam, 0 to 2 percent slopes (ReA).—Most of
this soil 1s on broad upland flats. Some nearly level, con-
vex areas of it are upslope from adjoining Tripoli soils, and
other areas are on broad ridgetops above gently sloping
Kenyon soils. Included in the areas mapped are a few
spots of soils that have a firm subsoil and a few poorly
drained areas in which the subsoil is gray.

The surface layer of this soil is black and is 10 to 14
inchesthick. The subsoil contains some stones and pebbles.
Productivity is high, and tilth usually is good. Surface
runoft isslow.

This soil has few limitations. Most of it is farmed with-
out being tiled, but tile drainage works well and makes
earlier field operations possible. Capability unit I-2.

Readlyn loam, 2 to 5 percent slopes (ReB).—This soil
is on long, convex slopes and broad, rounded ridge crests.
On the ridge crests, it is above Floyd soils. Near drain-
ageways in the long slopes, it is above Clyde soils. In-
cluded in the areas mapped are some moderately well
drained soils that have a browner subsoil.

The surface layer of this soil is black to very dark brown
and is 7 to 12 inches thick. The subsoil is firm in some
places and friable in others. It contains stones and
pebbles. Productivity is high, and tilth usually is good.
Surface runoff is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
The gentler slopes benefit from tile drainage. Capability
unit [le—1.

Riceville Series

The Riceville series consists of moderately dark col-
ored, somewhat poorly drained soils on uplands. These
soils developed in 14 to 24 inches of loamy material over
firm glacial till of light clay loam texture. A layer of
pebbles and stones separates the glacial till and the over-
Iying material in most places. These soils are in nearly
level to gently sloping, convex and concave areas below
ridges.

The surface layer typically is very dark brown loam
5 to 8 inches thick., Underlying this 1s a subsurface layer
of dark grayish-brown, grayish-brown, or dark-brown
loam or silt loam 4 to 8 inches thick. The upper part of
the subsoil is dark grayish-brown and brown, mottled
heavy loam. At a depth of about 24 inches the subsoil
is grayish-brown and yellowish-brown, firm clay loam
with dark-gray clay films.

These soils have a high moisture-supplying capacity
and slow permeability. They are low in available nitro-
gen and phosphorus and very low in available potassium.
The reaction 1s strongly acid or very strongly acid. The
depth to calcareous material is 40 to 70 inches.

Riceville loam, 1 to 3 percent slopes (RfB).—This soil is
on the lower part of long, convex slopes and on slightly con-
cave slopes. It adjoins Bassett, Coggon, Floyd, and other
Riceville soils.

The surface layer in noncultivated areas is black or very
dark gray and generally is 4 to 7 inches thick, although 1t
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is thinner in some places. Cultivated areas have a plow
layer of very dark brown loam 5 to 8 inches thick. Pro-
ductivity is moderate to high, and tilth usually is good.
Surface runoff is slow to medium. )

Because of the slowly permeable subsoil, this soil 1s
slightly wet and seepy during wet seasons. Tile drainage
is needed in places. There is a slight hazard of erosion on
most of the sloping areas. Capability wnit 11w-2.

Rockton Series

The Rockton series consists of dark-colored, well-
drained soils that developed in 18 to 24 inches of loamy
glacial material over 2 to 12 inches of moderately fine
textured material. These soils are underlain by limestone
bedrock at a depth of 20 to 30 inches (fig. 11). They are
on gently sloping benches and on sloping to moderately
steep uplands.

Rockton soils have a surface layer of black to very
dark brown and very dark grayish-brown loam that is
8 to 16 inches thick. The subsoil generally consists of
loam, sandy clay loam, and clay loam. This layer is
brown to dark brown and dark yellowish brown. A thin
layer of clay loam or clay separates the limestone and
the subsoil in most places.

These soils have a moderate moisture-supplying capac-
ity and moderate permeability. They are low in avail-
able nitrogen, phosphorus, and potassium and are
generally slightly acid.

Rockton loam, 2 to 5 percent slopes (RkB).—This soil is
on high benches and on uplands. It adjoins Atkinson,
Winneshiek, and Sogn soils.

The surface layer 1s black to very dark brown and is 12
to 16 inches thick. The depth to limestone generally is 24
to 30 inches, but it may be only 20 inches. In some places
the limestone is fragmented. Productivity is moderate,
and tilth usually is good. Surface runoff is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown. It
is somewhat droughty because of the Iimited root zone.
Capability wnit I1e-2.

Rockton loam, 5 to 9 percent slopes (RkC).—This soil is
on side slopes. It is below Atkinson soils or other Rock-
ton soils and, in many places, above Sogn soils. Included
in the areas mapped are a few moderately eroded places
where the surface layer is very dark grayish brown to dark
brown. There are a few limestone outcrops or fragments
on the surface.

The surface layer of this soil grades with depth from
very dark brown to very dark grayish brown. 1t is 8 to
12 inches thick. Productivity 1s moderate, and tilth usu-
ally is good. Surface runoff is rapid.

If cultivated, this soil is subject to moderate erosion.
It should be tilled on the contour, stripcropped, or terraced
if row crops are grown. Because of the shallowness to
limestone, 1t is diflicult to terrace in some places. Also, it
is somewhat droughty. Capability unit I11e-3.

Rockton loam, 9 to 14 percent slopes (RkD).—This soil
is on side slopes. It is below Atkinson soils or other
Rockton soils and above Sogn soils. Included in the areas
mapped are a few short, steep slopes, some moderately
eroded areas that have a very dark grayish-brown to dark-
brown surface layer only about 7 inches thick, and a few
severely eroded areas in which the dark-brown subsoil is

Figure 11—Profile of Rockton loam exposed in a road cut. Lime-
stone bedrock is at a depth of about 2 feet.

exposed. There are a few limestone outcrops or fragments
on the surface. Also included are a few places in which
the depth to limestone is as much as 30 to 36 inches.

The surface layer is 8 to 12 inches thick. It grades
with depth from black and very dark brown to very dark
grayish brown. The depth to limestone generally is 15 to
30 1nches. Productivity is low, but tilth is good. Run-
off is rapid.

If cultivated, this soil is subject to severe erosion. It
should be terraced or stripcropped if row crops are grown.
Because of the shallowness to limestone, it is difficult to
terrace and is somewhat droughty. Capability wnit IVe-3.

Rolfe Series

The Rolfe series consists of dark-colored, poorly
drained soils that developed from medium-textured and
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moderately fine textured stratified glacial till or local
alluvium. These soils are on flats or in slight depressions
on stream benches or outwash areas. They are also in
level to gently sloping positions in or along upland drain-
ageways.

These soils have a black loam or silt loam surface layer
6 to 12 inches thick. The subsurface layer is very dark
gray to dark grayish-brown silt loam 8 to 12 inches thick.
Beginning at a depth of about 18 inches is a subsoil con-
sisting of black to dark-gray medium clay loam to heavy
silty clay loam that is commonly mottled. At a depth of
30 to 40 inches, the subsoil generally is light clay loam
to heavy silt loam. The color of this lower part 1s dark
grayish brown mixed with seme strong brown to olive
brown. In the uplands the material under the subsoil is
grayish and brownish loam. On stream benches it is yel-
lowish-brown and gray sand or gravel below a depth of
40 to 60 inches.

These soils have a high moisture-supplying capacity
and slow permeability. They are low in available nitro-
gen, phosphorus, and potassium and are medium acid or
strongly acid.

Rolfe silt loam (0 to 2 percent slopes) (Ro).—This soil
is on uplands and benches. It occurs in level areas, in
slight depressions, and in gently sloping parts of upland
drainageways. It commonly adjoins Clyde and Marshan
soils.

The surface layer is black loam or silt loam. It is un-
derlain by a distinct, lighter colored subsurface layer. In
places the plow layer is a mixture of the surface and sub-
surface layers.

Productivity is moderate if drainage is adequate. Tilth
usually is good, but the surface layer puddles readily if
worked when wet. Runoff is slow in most places and is
very slow in depressions. Water is ponded in a few of
the depressions after heavy rains. The water table usu-
ally is high. Capability unit 177w-2.

Sable Series

In the Sable series are dark-colored, poorly drained
soils that developed from a very thick deposit of loess.
They are on broad, level or nearly level upland divides.

These soils have a black silty clay loam surface layer
16 to 20 inches thick. The upper part of the subsoil is
very dark gray and olive-gray silty clay loam with some
mottles. This grades to mottled light olive-gray and
yellowish-brown silt loam with depth.

Sable soils have a high moisture-supplying capacity
and moderately slow permeability. They are medium in
available nitrogen, phosphorus, and potassium and are
generally neutral in reaction. The depth to calcareous
material is 50 to 85 inches.

Sable silty clay lIoam (0 to 2 percent slopes) (Sa).—This
soll is in the southern part of the county, mostly in Max-
field Township. It is on broad upland ridges or divides,
adjoining Muscatine soils or, in a few places, Harpster
or Maxfield soils.

The surface layer is black and is about 20 inches thick.
Both the surface layer and subsoil are free of stones and
pebbles. Productivity is high if drainage is adequate.
Tilth usually is good, although the soil puddles if worked
when wet. An occasional grass-legume crop helps to

maintain good tilth. Surface runoff is slow, and tile
drainage is beneficial. Capability unit ITw-1.

Sattre Series

The Sattre series consists of moderately dark colored,
well-drained soils that developed from medium-textured
alluvial deposits 24 to 45 inches thick over sand and
gravel. These soils are on level to gently sloping stream
benches and in a few outwash areas in uplands.

Sattre soils have a very dark brown loam surface layer
5 to 8 inches thick. They have a subsurface layer of
brown to dark-brown or dark grayish-brown loam 4 to
8 inches thick. The subsoil also is loam and is generally
brown to dark brown. The depth to the yellowish-brown
substratum of sand and gravel ranges from 24 to 36
inches in the moderately deep soils and from 36 to 45
inches in the deep soils.

These soils have a medium to high moisture-supplying
capacity. Permeability is moderate in the medium-tex-
tured material and very rapid in the coarse-textured
substratum. The supplies of available nitrogen, phos-
phorus, and potassium are low. The reaction ranges
from medium acid to very strongly acid.

Sattre loam, deep, 0 to 2 percent slopes {SbA).-—This
soil is on stream benches, mostly along the Wapsipinicon
River. Included in the areas mapped are some soils in
which the depth to sand and gravel is ag much as 45 to 60
inches. Also included, in the southwestern part of the
county, are some areas that have a surface layer and subsoil
of silt loam.

The surface layer of this soil generally is very dark
brown loam 5 to 8 inches thick. It is underlain by a dis-
tinct, lighter colored subsurface layer. Cultivated areas
commonly have a very dark grayish-brown plow layer, and
a few timbered areas have a thinner, lighter colored sur-
face layer. The depth to sand and gravel generally is
36 to 45 inches. Productivity is high, and tilth usually is
good. Surface runoff is slow.

There are no serious limitations on the use of this soil.
Capability unit [-2.

Sattre loam, deep, 2 to 5 percent slopes (SbB).—This
soil is on gently sloping benches and on a few upland out-
washes. Included in the areas mapped are some areas in
which the depth to sand and gravel 15 as much as 45 to 60
inches and, in the southwestern part of the county, a few
areas in which the surface layer and subsoil are silt loam.

The surface layer of this soil is very dark brown or very
dark grayish-brown loam 4 to 7 inches thick. It is under-
lain by a distinct, lighter colored subsurface layer. A few
timbered areas have a thinner surface layer. The depth to
sand and gravel generally is 36 to 45 inches. Productivity
is high, and tilth usually is good. Surface runoff 1s
medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Capability unit ITe—1.

Sattre loam, moderately deep, 0 to 2 percent slopes
(SdA).—Most of this soil is on nearly level stream benches
along the Wapsipinicon River. A few areas of it are
gently sloping. In places it adjoins Waukegan, Hayfield,
and Lamont soils. Included in the areas mapped are a
few small areas in which the depth to sand and gravel is
only 20 inches.
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The surface layer is 5 to 8 inches thick and is very dark
brown to very dark grayish brown. It is underlain by
a distinct, lighter colored subsurface layer. Some tim-
bered areas have a lighter colored, thinner surface layer.
The depth to sand and gravel generally is 24 to 36 inches.
Productivity is high, and tilth usually is good. Surface
runoff is slow. Droughtiness causes a slight problem
during extended dry spells. Capability unit 11s-1.

Seaton Series

The Seaton series consists of light-colored, well-
drained soils on uplands. These soils developed from
very thick, medium-textured loess of local origin. They
are on gently sloping ridgetops and sloping or steep
sides of ridges.

These soils have a high moisture-supplying capacity
and moderate permeability. They are low in available
nitrogen and phosphorus but medium in available potas-
sium. If eroded, they are very low in available nitrogen.
They are strongly acid or very strongly acid.

Seaton soils have a surface layer of black to very dark
brown silt loam 1 to 4 inches thick. This is underlain
by a 6-inch to 8-inch subsurface layer of silt loam that
is dark grayish brown, brown, and dark brown. Culti-
vated areas have a dark grayish-brown silt loam plow
layer. The subsoil is dark yellowish-brown and yellow-
ish-brown silt loam (fig. 12).

Seaton silt loam, 2 to 5 percent slopes (SeB).—This soil
is on gently sloping ridgetops. Most of it is in the rolling
country west of Denver, but some is in the southwest corner
of the county. It adjoins Fayette and Port Byron soils in
places and is above other Seaton soils.

The surface layer is black to very dark brown and is 2
to 4 inches thick. It is underlain by a distinct, lighter-
colored subsurface layer. Cultivated areas have a dark
grayish-brown or very dark grayish-brown plow layer.
The surface layer and subsoil are free of stones and pebbles.
Productivity 1s high, and tilth usually is good. Surface
runoff is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Capability unit Ile—1.

Seaton silt loam, 5 to 9 percent slopes, moderately
eroded (SeC2).—This soil is on narrow ridgetops and on
side slopes. It is above and below other Seaton soils, and
in places it adjoins Lamont, Fayette, and Port Byron soils.

The surface layer is dark grayish brown to dark brown
and is about 7 inches thick. A few places that are not
eroded have a darker colored surface layer and a distinct,
lighter colored subsurface layer. Inseverely eroded spots,
the subsoil is exposed. No stones or pebbles are in the
surface layer or subsoil. Productivity is high, and
tilth usually is good. Surface runoff is rapid.

If cultivated, this soil is subject to moderate or severe
erosion. It should be tilled on the contour or terraced if
row crops are grown. Capability unit ITTe—1.

Seaton silt loam, 9 to 14 percent slopes, moderately
eroded (SeD2).—This soil is on convex side slopes. It is
below other Seaton soils and, in places, below Fayette soils.
I;ort Byron and Lamont soils are on some of the adjoining
slopes.

A few noncultivated areas have a very dark brown sur-
face layer 1 to 3 inches thick, underlain by a distinet,

sl

Figure 12.—Profile of Seaton silt loam.

lighter colored subsurface layer. The plow layer consists
of dark grayish-brown to dark-brown silt loam about 6
inches thick. The surface layer and subsoil are free of
stones and pebbles. Productivity is moderate to high, and
tilth usually is good. Surface runoff is rapid.

If cultivated, this soil is subject to severe erosion. It
should be tilled on the contour and terraced if row crops
are grown. Capability unit ITT¢-2.

Seaton silt loam, 9 to 14 percent slopes, severely
eroded (SeD3).—This soil is on convex side slopes. It is
below Fayette and other Seaton soils. Port Byron, La-
mont, and Fayette soils occur on some of the adjoining
slopes. Included in the areas mapped are a few spots in
which the subsoil is silty clay loam.
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The surface layer is dark yellowish-brown to dark gray-
ish-brown silt loam that is lighter colored when dry. At
the base of slopes and near waterways, the surface is
slightly darker colored. The surface layer and subsoil are
free of stones and pebbles. Productivity is high, and tilth
usually is good. Surface runoff is rapid.

If cultivated, this soil is subject to very severe erosion.
It should be tilled on the contour and terraced if row crops
are grown. Capability wnit 111e-2.

Seaton silt loam, 14 to 18 percent slopes, moderately
eroded (SeE2).—This soil is on convex side slopes below
other Seaton soils and, in a few places, below Port Byron
soils. A few areas that have a silty clay loam subsoil were
included in mapping.

The plow layer of this soil is dark grayish-brown silt
loam. Timbered areas commonly have a 1-inch to 3-inch
very dark brown surface layer, underlain by a distinct,
lighter colored subsurface layer. In a few severely eroded
spots, the dark yellowish-brown to dark-brown subsoil is
exposed. The surface layer and subsoil are free of stones
and pebbles. Productivity is moderate, and tilth usually
is good. Surface runoff is rapid.

If cultivated, this soil is subject to severe or very severe
erosion. It should be tilled on the contour and terraced if
row crops are grown. Capability unit IVe-1.

Seaton silt loam, 18 to 30 percent slopes, moderately
eroded (SeF?).—This soil is on convex side slopes below
Port Byron, Fayette, and other Seaton soils. In places it
adjoins Lamont soils. Included in the areas mapped are
a few areas in which the subsoil is silty clay loam and a few
areas in which the surface layer is sandy.

The plow layer of this soil is dark grayish-brown silt
loam. Wooded and other noncultivated areas have a 1-
inch to 8-inch, very dark brown or very dark grayish-
brown surface layer underlain by a distinct, lighter colored
subsurface layer. In a few severely eroded spots, the dark
yellowish-brown to dark-brown subsoil is exposed. Pro-
ductivity is moderate, and tilth usually is good Surface
runofl is very rapid.

Because of the steep slopes and the very severe hazard of
erosion, this soil is not suited to cultivated crops. Most of
the acreage is in permanent pasture or timber. Capability
unit Vie-1.

Sogn Series

The Sogn series consists of dark colored or moderately
dark colored, somewhat excessively drained soils. These
soils developed in 4 to 15 inches of moderately coarse tex-
tured to moderately fine textured material over limestone
bedrock. They are on moderate to steep upland slopes
and escarpments.

These soils generally have a black or very dark brown
loam surface layer, 4 to 12 inches thick, directly on bed-
rock. In places, a thin layer of dark grayish-brown
sandy loam to clay loam separates the surface layer and
the limestone.

Sogn soils have a low moisture-supplying capacity.
They are low in available nitrogen, phosphorus, and
potassium. They are generally neutral in reaction but
contain lime in places.

Sogn soils, 5 to 14 percent slopes (SoD).—These soils
occur together, though without regularity, and are so simi-
lar that they are mapped as an undifferentiated unit.
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They are on slopes and escarpments below Rockton, Win-
neshiek, and Backbone soils.

The surface layer is black or very dark brown loam to
clay loam, 10 to 15 inches thick over limestone bedrock.
Limestone outcrops are common, and limestone fragments
are on the surface in some places.

Productivity is very low. Tilth usually is good, but
tillage is difficult because of the many rock outcrops. Run-
off is rapid and may cause severe erosion if it is not con-
trolled.  Shallowness and droughtiness are problems.
Areas that have a slope range of 9 to 14 percent are suitable
for pasture, woodland, and wildlife habitats. Those that
have a slope range of 5 to 9 percent can be row cropped
?ccasionally if stripcropping is used. Capability unit

Vs—1.

Sogn soils, 14 to 30 percent slopes (Sof).—These soils
occur together, though without regularity, and are so simi-
lar that they are mapped as an undifferentiated unit.
They are on slopes and escarpments below Rockton, Win-
neshiek, and Backbone soils. Some very steep areas were
included in mapping.

The surface layer is very dark brown to very dark
grayish-brown loam to clay loam 4 to 12 inches thick over
limestone. Limestone outcrops and fragments on the sur-
face are common.

These soils are shallow, steep, and droughty. Although
they are better suited to use as wildlife habitats, they are
used also for pasture and woodland. Productivity is very
1&)}&} and erosion is a severe hazard. Capability unit

s—1.

Spillville Series

The Spillville series consists of dark-colored, somewhat
poorly drained soils on nearly level flood plains of
rivers and intermittent streams. These soils have devel-
oped in medium-textured, loamy alluvium.

Spillville soils are loam in texture throughout their
profile, which extends to a depth of about 60 inches.
They are black or very dark gray to a depth of 40 inches
or more. The color then grades to dark grayish brown
or grayish brown and is generally mottled. In some
places below a depth of 45 inches, there are coarse-tex-
tured materials.

These soils have a high moisture-supplying capacity and
moderate permeability. They are medium in available
nitrogen, phosphorus, and potassium. They are gener-
ally slightly acid in reaction.

Spillville loam (0 to 2 percent slopes) (Sp).—This soil
is on level or nearly level bottom lands. It commonly ad-
joins Colo soils and, in places, is near Terril soils.

The surface layer is black, very dark brown, and very
dark gray to a depth of 40 inches or more.

Productivity is high, and tilth usually is good. Some
areas are flooded occasionally. Capability unit I-1.

Spillville-Colo complex (0 to 2 percent slopes) (Sv).—
The two kinds of soils in this complex are too intricately
mixed to be mapped separately. Spillville soils are 60
to 70 percent of the complex. They are on bottom lands
and in places are dissected by stream channels.

The surface layer is dark-colored loam or silty clay loam
about 40 inches thick. Productivity is high, and tilth
usually is good. Runoff is slow.
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These soils are flooded occasionally, and the Colo soils
are poorly drained. Flood control and tile drainage are
beneficial. Capabdity unit ITw-3.

Terril Series

The Terril series consists of dark-colored, well drained
to moderately well drained soils on nearly level or gently
sloping flood plains, on alluvial fans on benches, and in
narrow upland waterways. These soils are forming in
loamy, medium-textured, alluvial deposits.

The surface layer is generally black or very dark brown
loam 20 to 80 inches thick. The subsoil is dark-brown or
dark yellowish-brown loam to a depth of about 40 inches.

These soils have a high moisture-supplying capacity
and moderate permeability. They are medium in avail-
able nitrogen, phosphorus, and potassium. They are gen-
erally slightly acid or medium acid.

Terril loam, 0 to 2 percent slopes (TxA).—Most of this
soil is on nearly level alluvial fans and on narrow flood
plains. It adjoins Spillville and Waukegan soils in
places. Included in the areas mapped are a few areas of
silt loam and a few areas in which the subsoil is slightly
mottled.

The surface layer of this soil is black or very dark brown
and is 24 to 30 inches thick. Productivity is high, and
tilth usually is good. Surface runof! is slow.

This soil is subject to flooding for short periods.
ability wnit [-1.

Terril loam, 2 to 5 percent slopes (TxB).—Most of thig
soil is in narrow, gently sloping drainageways in uplands;
some of it is on alluvial fans. Included in the areas map-
ped are a few areas of silt loam and a few areas near drain-
ageways in which the subsoil is slightly mottled.

The surface layer is black or very dark brown and is 20
to 30 inches thick. Productivity is high, and tilth usually
is good. Surface runoff is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Cuopability unit [le—1.

Cap-

Tripoli Series

The Tripoli series consists of dark-colored, poorly
drained soils that developed in 20 to 30 inches of moder-
ately fine textured loamy material over friable to firm
glacial till. These soils are on broad, level or nearly
level, high flats on uplands.

Tripoli soils have a clay loam surface layer, about 20
inches thick, that grades with depth from black to very
dark gray. Beginning at a depth of 20 to 30 inches is
the loam and clay loam subsoil, which is dark grayish
brown, olive brown, and yellowish brown and is mottled
with strong brown and grayish brown. The surface
layer and subsoil are friable to a depth of 24 to 40 inches
and are friable to firm below this depth.

These soils have a high moisture-supplying capacity
and moderately slow permeability. They are medium in
available nitrogen and low in phosphorus and potassium.
The reaction is generally neutral to slightly alkaline. The
depth to calcareous material is 84 to 44 inches.

Tripoli clay loam (0 to 2 percent slopes) (Tr).—This
soil is on broad, level or nearly level ridges and high upland

flats. It adjoins Readlyn soils, and in a few slight de-
pressions it occurs with Rolfe soils.

The surface layer is about 20 inches thick and grades
with depth from black to very dark gray. Where this soil
is downslope toward drainageways, the subsoil is stratified.
Productivity is high if drainage is adequate. Tilth usu-
ally is good, but the soil puddles if worked when wet. An
occasional grass-legume crop helps maintain good tilth.
Surface runoff is very slow.

Artificial drainage is needed for this poorly drained soil.
Tile drains work well if there is an adequate outlet.
Capability unit 11w-1.

Waukegan Series

The Waukegan series consists of dark-colored, well-
drained soils that developed from medium-textured al-
luvial deposits 24 to 48 inches thick over coarse-textured
material. Most areas of these soils are on level to gently
sloping stream benches, but some areas near bench es-
carpments are steeper. A few areas are on level to mod-
erately sloping outwashes on uplands.

Waukegan soils have a loam or silt loam surface layer
that is black or very dark brown and is 8 to 16 inches
thick. The subsoil is loam or silt loam. It grades from
dark brown, brown, and dark yellowish brown to a sub-
stratum of yellowish-brown sand, gravel, or sand and
gravel at a depth of 24 to 48 inches.

These soils have a medium to high moisture-supplying
capacity. Permeability is moderate in the medium-tex-
tured material and very rapid in the coarse-textured sub-
stratum. They are low in available nitrogen, phos-
phorus, and potassium. The loam soils are medium acid
or strongly acid and the silt loam soils slightly acid or
medium acid.

Waukegan loam, deep, 0 to 2 percent slopes (WoA).—
This soil is on fairly large, level or nearly level stream
benches. It adjoins Lawler and other Waukegan soils.
In a few places it occurs with Hayfield and Sattre soils.
Included in the areas mapped are a few areas in which the
depth to coarse material is as much as 48 to 60 inches.

The surface layer is black or very dark brown and is 12
to 16 inches thick. The loam subsoil is underlain by sand
and gravel at a depth of 36 to 48 inches. Productivity is
high, and tilth usually is good. Surface runoff is slow.

There are no serious problems in managing this soil.
Capability unit [-2.

Waukegan loam, deep, 2 to 5 percent slopes (WaB).—
This so1l is on gently sloping benches and on a few upland
outwashes. It adjoins other Waukegan soils. The indi-
vidual areas are much smaller than those of the level soil.
Included in the areas mapped are a few areas in which the
depth to coarse material is as much as 48 to 60 inches.

The surface layer is very dark brown and is 10 to 14
inches thick. The loam subsoil is underlain by sand and
gravel at a depth of 36 to 48 inches. Productivity is high,
and tilth usually is good. Surface runoff is medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown.
Capability unit Ile-1.

Waukegan loam, moderately deep, 0 to 2 percent
slopes (WgA}.—This soil is on fairly large, level or nearly
level stream benches. It adjoins Dickinson, Lawler,
Sattre, and other Waukegan soils. Included are a few
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areas in which the depth to sand and gravel is only 20
inches.

The surface layer is black or very dark brown and is 12
to 16 inches thick. The subsoil is loam, and the depth to
sand and gravel is generally 24 to 36 inches. Productivity
is moderate to high, and tilth usually is good. Surface
runoff is slow, and there is no hazard of erosion. Drought-
iness is somewhat of a problem during extended dry
periods. Capability unit [1s—1.

Waukegan loam, moderately deep, 2 to 5 percent
slopes (WgB).—This soil occurs on gently sloping benches
along the larger streams and along some of the smaller
streams. It also occurs in outwash areas on uplands. It
adjoins other Waukegan soils and is near Sattre, Hayfield,
and Lawler soils. Included in the areas mapped are some
places in which the depth to coarse material is only 20
inches and some moderately eroded areas in which the sur-
face layer is about 7 inches thick.

The surface layer of this soil is very dark brown and is
10 to 14 inches thick. The subsoil 1s loam and is underlain
by sand and gravel at a depth of 24 to 36 inches. Pro-
ductivity is moderate to high, and tilth usually is good.
Surface runoff is medium, and drainage is somewhat
excessive.

If cultivated, this soil is subject to slight erosion. Tt
should be tilled on the contour if row crops are grown.
Droughtiness is a slight problem during extended dry
spells. Capability wnit 11e-2.

Waukegan loam, moderately deep, 5 to 9 percent
slopes (WgC).—Most of this soil is on bench escarpments.
A few small areas are on uplands. It is downslope from
other Waukegan soils. Included in the areas mapped are
a few moderately eroded patches in which the surface
layer is about 6 inches thick, a few places in which the
depth to coarse material is only 20 inches, and a few
moderately steep slopes,

The surface layer is very dark brown and is 8 to 12
inches thick. The subsoil is loam and is underlain by sand
and gravel at a depth of 24 to 36 inches. Productivity is
mogigrate, and tilth usuvally is good. Surface runoff is
rapid.

It cultivated, this soil is subject to moderate or severe
erosion. It should be tilled on the contour or terraced if
row crops are grown. It is droughty during extended dry
periods. Capability unit I11e-3.

Waukegan silt loam, deep, 0 to 2 percent slopes
(WKA].-~—Most of this soil is on fairly large, level or nearly
level benches along the Shell Rock River in the south-
western part of the county. Included in the areas mapped
are some places in which the depth to coarse material is as
much as 48 to 60 inches.

The surface layer is very dark brown or black silt loam,
12 to 16 inches thick, and the subsoil also is silt loam. It is
underlain by sand and gravel at a depth of 36 to 48 inches,
Productivity is high, and tilth usually is good. Surface
runoff is slow. There are no major problems in managing
thissoil. Capability unit I-2.

Winneshiek Series

The Winneshiek series consists of moderately dark
colored, well-drained soils that developed in 18 to 24
inches of loamy material over 2 to 12 inches of moder-
ately fine textured material. They are underlain by lime-
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stone bedrock at a depth of 20 to 80 inches. These soils
are on gently sloping and moderately sloping uplands.

Winneshiek soils generally have a very dark brown
or very dark grayish-brown surface layer 4 to 7 inches
thick. The subsurface layer is brown and dark-brown
or dark grayish-brown loam about 6 inches thick. The
subsoil generally is brown, dark-brown, and dark yellow-
ish-brown loam and clay loam. A pebble band generally
is at the base of the loamy material. In places a thin
layer of clay separates the limestone from the overlying
material. The depth to limestone bedrock is 20 to 30
inches.

These soils have a moderate moisture-supplying capac-
ity and moderate permeability. They are low in avail-
able nitrogen, phosphorus, and potassium and are gen-
erally medium acid.

Winneshiek loam, 2 to 5 percent slopes (WnB).—This
soil is on gently sloping uplands. It adjoins Rockton and
Backbone soils and occurs upslope from Sogn and other
Winneshiek soils. Included in the areas mapped are a few
places in which the surface layer is only 1 inch to 3 inches
thick.

The surface layer of this soil typically is very dark gray
and is 4 to 7 inches thick, Cultivated areas have a very
dark grayish-brown plow layer, which is underlain by a
distinet, lighter colored subsurface layer. Limestone is at
a depth of 24 to 30 inches in most places. Productivity is
moderate, and tilth usually is good. Surface runoff is
medium.

If cultivated, this soil is subject to slight erosion. It
should be tilled on the contour if row crops are grown. It
is also somewhat droughty because of the limited root
zone. Capability wnit 11e-2.

Winneshiek loam, 5 to 9 percent slopes (WnC).—This
soil is on convex side slopes on uplands. It is below other
Winneshiek soils and generally above Sogn soils. Included
in the areas mapped are moderately eroded areas where
the surface layer is very dark grayish brown to dark brown
and is about 6 inches thick. The subsoil is exposed in some
severely eroded patches.

The surface layer is very dark gray and is 4 to 7 inches
thick. It is underlain by a distinet, lighter colored sub-
surface layer. Cultivated areas have a plow layer of very
dark grayish-brown loam. Productivity is moderate, and
tilth usually is good. Surface runoff is rapid.

If cultivated, this soil is subject to moderate erosion. It
should be contoured, stripcropped, or terraced if row crops
are grown. Because of the shallowness to bedrock in some
places, however, terracing is difficult. It is somewhat
droughty because of the limited root zone. Capability
wnit I11e-3.

Management of Soils for
Crops and Pasture

This section of the report is designed to help the farm-
ers of Bremer County select improved practices that are
suited to their soils and farming operations and thus
achieve better use of their land. To aid in presenting this
information, soils that have similar characteristics and
require similar management have been grouped according
to a system of capability classification used by the Soil
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Conservation Service. In the subsections that follow, the
capability classification system is defined, management
by capability units is discussed, and estimated yields for
each soil in the county are given.

Capability Classification

Capability classification is the grouping of soils to
show, in a general way, their suitability for most kinds
of farming. It is a practical classification based on limi-
tations of the soils, the risk of damage when they are
used, and the way they respond to treatment. The soils
are classified according to degree and kind of permanent
limitation, but without consideration of major and gen-
erally expensive landforming that would change the slope,
depth, or other characteristics of the soils; and without
consideration of possible but unlikely major reclamation
projects.

In the capability classification system, all kinds of
soils are grouped at three levels: the capability class, the
subclass, and the unit.

Capapruity Crasses, the broadest groupings, are desig-
nated by Roman numerals I through VIIIL. The numer-
als indicate progressively greater limitations and nar-
rower choices for practical use, defined as follows:

Class I. Soils that have few limitations that re-
strict their use.

Class I1. Soils that have moderate limitations that
reduce the choice of plants or require moderate
conservation practices.

Class III. Soils that have severe limitations that
reduce the choice of plants, require special conser-
vation practices, or both.

Class IV. Soils that have very severe limitations
that restrict the choice of plants, require very care-
ful management, or both.

Class V. Soils that are subject to little or no erosion
but have other limitations, impractical to remove,
that limit their use largely to pasture, range, wood-
land, or wildlife food and cover.

Class VI. Soils that have severe limitations that
make them generally unsuited to cultivation and
limit their use largely to pasture or range, wood-
land, or wildlife food and cover.

Class VII. Soils that have very severe limitations
that make them unsuited to cultivation and that
restrict their use largely to grazing, woodland, or
wildlife.

Class VIII. Soils and landforms that have limita-
tions that preclude their use for commercial plant
production and restrict their use to recreation,
wildlife, or water supply, or to esthetic purposes.

CarasinITy SuUBcLAsSES are soil groups within a capa-
bility class. They are designated by adding a small let-
ter, e, w, s, or ¢, to the class numeral, for example, Ile.
The letter ¢ indicates that the main limitation is risk of
erosion unless close-growing plant cover is maintained;
w indicates that water in or on the soil interferes with
plant growth or cultivation (in some soils the wetness can
be partly corrected by artificial drainage); s indicates
that the soil is limited mainly because it is shallow,
droughty, or stony; and ¢ indicates that the chief limita-
tion is climate that is too cold or too dry.

238-951-—67 ——3

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by w, s, and ¢, be-
cause the soils in it are subject to little or no erosion,
though they have other limitations that restrict their
use largely to pasture, range, woodland, wildlife, or rec-
reation.

Cararriiry Uxirs are soil groups within a subclass.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to
the subclass symbol, for example, ITe-1 or IIIs-2. Thus,
in one symbol, the Roman numeral designates the capa-
bility class, or degree of limitation, the small letter indi-
cates the subelass, or kind of limitation, and the Arabic
numeral identifies the capability unit within each sub-
class.

Management of Soils by Capability Units

The soils of Bremer County have been placed in 26
capability units according to their suitability for crops
and pasture, and the units are described in the following
pages. For each unit, the important general character-
istics of the soils are described, suitable uses are given,
and management is suggested. The names of soil series
represented are given m the description of each capa-
bility unit, but this does not mean that all the soils of
a given series are in the unit. To find the names of all
the soils in any given capability unit, refer to the table
in the subsection “Tstimated Yields” or to the “Guide to
Mapping Units” at the back of this survey.

In the capability unit descriptions, only the general
need for fertilizing and liming is indicated. Specific
needs are best determined by testing samples of soils.
The soil map, which shows the boundaries of the different
soils, is a good guide for selecting areas to sample. The
maximum size of a soil area that should be represented
by one sample is about 10 acres. Kach soil should be
sampled separately. The county extension director can
furnish information about soil testing and about fer-
tilizer needs based on soil tests.

Class I. Soils that have few limitations that restrict
their use
CAPABILITY UNIT I-1

This unit consists of level and nearly level, dark-col-
ored and light-colored soils of the Terril, Nodaway, and
Spillville series. These soils are well drained to some-
what poorly drained. They are on flood plains and in
narrow upland valleys.

These soils have a thick surface layer. They are mod-
erately permeable, are usually in good tilth, and have a
high moisture-supplying capacity. The content of or-
ganic matter is moderately high in the Terril and Spill-
ville soils but moderately low in the Nodaway soil. The
reaction is neutral to medium acid.

Although these soils are well suited to row crops, about
half of the Nodaway soil, half of the Spillville soil, and
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one-fourth of the Terril soil are in permanent pasture.
These soils produce above average yields of corn if a
meadow crop or a green-manure crop is grown occasion-
ally and they are otherwise well managed. They are
also well suited to small grain and to alfalfa, red clover,
bromegrass, and other hay and pasture plants.

These soils are flooded occasionally during spring run-
off and after especially heavy rains, but crops and fences
are seldom damaged appreciably. The Spillville soils
are wet during cool, damp seasons, and cultivation often
has to be delayed.

Surface erosion is not a problem. The main stream
channels and waterways, especially in the Nodaway soil,
are subject to gullying unless kept in grass.

Phosphate and potash are needed for all crops. Nitro-
gen is needed for corn, unless the corn follows a legume.
The Nodaway soil is lower in nitrogen than the other soils
in this group.

CAPABILITY UNIT I-2

This unit consists of level to gently sloping soils of the
Atkinson, Franklin, Hayfield, Klinger, Lawler, Musca-
tine, Oran, Ostrander, Readlyn, Sattre, and Waukegan
series. These soils are dark colored and moderately dark
colored and are well drained and somewhat poorly
drained. They occur on uplands and benches.

These soils are deep. They have moderate to mod-
erately slow permeability, are usually in good tilth, and
have a high moisture-supplying capacity. The content
of organic matter is moderately high in the Lawler and
Muscatine soils, medium in the Atkinson, Klinger, Os-
trander, Readlyn, and Waukegan soils, and moderately
low in the Sattre, Franklin, Hayfield, and Oran soils.
The reaction ranges from slightly acid to very strongly
acid.

These soils are used mostly for row crops, to which
they are well suited. They produce above average yields
of corn if a meadow crop or a green-manure crop is
planted 1 year in 5 and they are otherwise well managed.
They are also well suited to small grain and to alfalfa,
red clover, bromegrass, and other hay and pasture plants.

The Atkinson, Sattre, Ostrander, and Waukegan soils
are well drained. The other soils of this capability unit
are somewhat poorly drained but generally are farmed
without tile drainage, even though tile drains work well
if properly installed and many of these somewhat poorly
drained soils can be worked earlier in spring if tiled.

The Hayfield and Lawler soils are flooded occasionally
for short periods, especially the areas along the Wapsi-
pinicon River and Plum Creek. Damage to crops and
fences is usually slight.

Erosion is not generally a problem. Nevertheless,
under intensive row cropping, it is advisable to contour
the longer slopes.

Phosphate and potash are needed for all crops. Less
potash is needed on Franklin, Klinger, Muscatine, and
Waukegan silt loams than on the other soils. Nitrogen
is needed for corm, unless the corn follows a legume,

Class II. Soils that have moderate limitations that
reduce the choice of plants or require moderate con-
servation practices

Suscrass ITe. Soms Tuar AreE SuBsrcr To MODERATE
Erosion 1r Taey Are Nor ProTECTED

CAPABILITY UNIT IIe-1

This capability unit consists of gently sloping, dark-
colored and light-colored soils of the Aredale, Atkinson,
Bassett, Coggon, Cresco, Dinsdale, Fayette, Kenyon,
Oran, Ostrander, Port Byron, Readlyn, Sattre, Seaton,
Terril, and Waukegan series. These soils are somewhat
poorly drained and well drained. They are on benches
and on uplands and have long, uniform slopes.

These soils are deep. They have moderate or mod-
erately slow permeability and a high moisture-supplying
capacity. Tilth usually is good. The content of organic
matter is low in the Coggon, Fayette, and Seaton soils,
moderately low in the Bassett, Sattre, and Oran soils,
moderately high in the Terril soils, and medium in the
rest. The reaction ranges from slightly acid to very
strongly acid.

The soils in this unit are well suited to row crops, to
small grain, and to alfalfa, red clover, bromegrass, and
other hay and pasture plants,

Erosion is a slight hazard and generally can be con-
trolled by growing a grass-legume meadow crop about
one-fourth of the time. If the soils of this unit are con-
toured, erosion can be controlled on all but the Atkinson
soils by growing a grass-legume meadow crop 1 year in
5. Atkinson soils need a meadow crop 2 years in 5
whether contoured or not. A green-manure crop every
fourth year could be substituted for the meadow crop
on Terril, Port Byron, and Seaton soils. Drainageways
that tend to gully should be sloped and kept in perma-
nent pasture.

If these soils are terraced, they can be row cropped
for 4 years or more, and only an occasional meadow crop
or green-manure crop is needed to control erosion. To
prevent gullying, grassed outlets are best constructed
at least a year before the terraces. On most of these
soils, terraces ought to be graded, but they can be level
on the Port Byron and Seaton soils. Cuts and fills
in the Atkinson soils must be kept shallow to avoid
exposing underlying limestone in terrace channels. In
plowing, turning the furrow uphill also helps to control
erosion. Deterioration of soil structure can be halted
by growing grass-legume crops.

The Bassett, Coggon, Kenyon, Oran, and Readlyn
soils dry out more slowly after rains than the other soils.
The Oran and Readlyn soils are usually farmed without
tile drainage, but crops are benefited and earlier tillage
is possible if tile is installed. It may be advisable to
tile the Oran and Readlyn soils before terracing. The
Bassett, Coggon, and Kenyon soils may also be improved
by tile drainage if they are terraced. .

Phosphate and potash are needed for all crops. Nitro-
gen is needed for corn, unless the corn follows a legume.
Less potash is needed on the Dinsdale, Terril, Port
Byron, Fayette, and Seaton soils than on the others.

CAPABILITY UNIT IIe-2

This unit consists of gently sloping, dark colored and
moderately dark colored soils of the Rockton, Waukegan,
and Winneshiek series and a complex of the Dickinson
and Ostrander series. These soils are well drained and
somewhat excessively drained. They are on uplands and
benches.
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Except for the Dickinson and Ostrander soils, these
soils are moderately deep to limestone, sand, or gravel.
They are moderately permeable in the loam and very
rapidly permeable in the sand and gravel. The Dickin-
son and Ostrander soils are deep and have moderate to
rapid permeability. All of these soils have a moderate
moisture-supplying capacity and are usually in good
tilth. The content of organic matter is medium in the
Rockton, Ostrander, and Waukegan soils and moderately
low in the Winneshiek and Dickinson soils. Reaction
ranges from slightly acid to strongly acid.

These soils are suitable for row crops, for small grain,
and for alfalfa, red clover, bromegrass, and other hay
and pasture crops. In general, they are only moderately
productive because of a limited root zone and slight
droughtiness.

Erosion is a slight hazard. If no erosion controls are
applied, the Rockton and Winneshiek soils can be row
cropped 1 year in 4, and the Dickinson, Ostrander, and
Waukegan soils 2 years in 5. If contoured, the Rockton
and Winneshiek soils can be row cropped 2 years in 4,
and the Dickinson, Ostrander, and Waukegan soils 3
years in 5. If terraced, the Rockton and Winneshiek
soils can be row cropped 3 years in 5, and the Dickin-
son, Ostrander, and Waukegan soils can be row cropped
4 years in 5.

Drainageways that tend to gully should be reshaped
and seeded to permanent vegetation. To prevent gully-
ing, grassed outlets are best constructed at least a year
before the terraces. Terraces should be on a gradient.
Cuts and fills must be kept shallow in the Rockton and
Winneshiek soils to avoid exposing bedrock in terrace
channels. Turning furrows uphill helps to econtrol
erosion.

Phosphate and potash are needed for all crops. Nitro-
gen is needed for corn, unless the corn follows a legume.

Artificial drainage is not needed.

Svuscrass ITs. Soms Tmar Are MobrraTery LaimrTep
By Low MOoisTURE-SUPPLYING CAPACITY

CAPABILITY UNIT IIs-1

In this unit are level and nearly level, dark colored
and moderately dark colored loamy soils of the Lawler,
Sattre, Hayfield, and Waukegan series and a complex of
the Dickinson-Ostrander series. These are well-drained
to somewhat poorly drained soils on benches.

These soils are moderately deep to sand or gravel.
They are moderately permeable in the loam and very
rapidly permeable in the sand and gravel. Tilth usually
is good, and the moisture-supplying capacity is mod-
erate. The content of organic matter is moderately low
in the Sattre and Hayfield soils, medium in the Wauke-
gan soils, and moderately high in the Lawler soils. The
reaction ranges from slightly acid to very strongly acid.

These soils can be row cropped intensively. They
produce above average yields of corn if a meadow crop
or green-manure crop is grown occasionally and they are
otherwise well managed. They also produce good yields
of small grain and of alfalfa, red clover, bromegrass,
and other hay and pasture crops. Yields of all crops
vary somewhat, because of the limited root zone and
slight droughtiness.
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The Hayfield and Lawler soils, especially the areas
along the Wapsipinicon River and Plum Creek, are
flooded occasionally for short periods, but damage to
crops and fences is usually slight. These soils are also
slightly wet in some seasons. Tiling is usually not
needed, because the wetness and flooding commonly occur
either before or after the growing season.

Phosphate and potash are needed for all crops. Nitro-
gen 1s needed for corn, unless the corn follows a legume.

Suscrass ITw. Soms Twuar Are MODERATELY LIMITED
By Wer~ess 1r Trey Arr Nor ProrecTeED

CAPABILITY UNIT IIw-1

This unit consists of level and gently sloping, dark-
colored soils of the Clyde, Floyd, Harpster, Marshan,
Maxfield, Sable, and Tripoli series. These soils are
somewhat poorly drained or poorly drained. They are
on uplands and benches.

Most of these soils are deep, have moderately slow
permeability, and are high in content of organic matter.
One of the Marshan soils is only moderately deep.
Clyde and Floyd soils are moderately permeable. The
Clyde soil is very high in content of organic matter, and
Floyd soils are moderately high. Clyde, Floyd, Sable,
Marshan, and Maxfield soils are neutral to slightly acid;
Tripoli soils are neutral to mildly alkaline; and Harpster
soils are moderately alkaline.

Most of these soils can be row cropped intensively if
adequately drained. Much of the Clyde soil is in perma-
nent pasture but, if drained, it would be well suited to
row crops. All of the soils in this unit produce above
average ylelds of corn if they are fertilized and tile
drained and if a meadow crop or green-manure crop is
grown occasionally. They also are well suited to small
gramn and to alfalfa, red clover, bromegrass, and other
hay and pasture plants.

All of these soils except the Floyd soil are poorly
drained and need artificial drainage, generally by tile.
The Floyd soil, which is somewhat poorly drained, is
commonly farmed without tile drainage, although crops
are benefited by it. Caution is needed in tiling the
moderately deep Marshan clay loam because it is under-
lain by sand or gravel at a depth of only 24 to 36 inches.
Boulders may interfere with the tiling of Clyde soils.

Marshan soils, especially the areas along the Wapsi-
pmicon River and Plum Creek, are flooded occasionally
for short periods. Damage to crops and fences usually
is slight.

Erosion generally is not a problem, but contouring the
longer slopes is advisable if row crops are grown inten-
sively.

Phosphate and potash are needed for all crops. Nitro-
gen is needed for corn, unless the corn follows a legume.

CAPABILITY UNIT IIw-2

In this unit is a nearly level and gently sloping, mod-
erately dark colored soil of the Riceville series. This
soil has a firm subsoil and is somewhat poorly drained.
It is on uplands.

This soil is deep, is slowly permeable, and has a high
moisture-supplying capacity. Tilth usually is good.
The content of organic matter is moderately low. The
reaction is strongly acid or very strongly acid.
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This soil is moderately productive and is well suited
to row crops, to small grain, and to alfalfa, red clover,
bromegrass, and other hay and pasture erops. It is gen-
erally farmed without artificial drainage, although it is
slightly wet. Because of the slowly permeable subsoil,
some areas are seepy, especially during wet seasons. Tile
drainage is satisfactory. The spacing of the tile needs
to be closer than in soils that are more permeable.

Erosion is a slight hazard. It can be controlled by
growing a grass-legume meadow crop 1 year in 4. If
the soil is contoured and tile drained, a meadow crop
is needed only 1 year in 5. A meadow crop also helps
to maintain good tilth and improves drainage.

Phosphate and potash are needed for all crops. Nitro-
gen is needed for corn, unless the corn follows a legume.
Lime is needed also, especially for alfalfa.

CAPABILITY UNIT IIw-3

This unit consists of level and nearly level soils of the
Colo, Spillville, and Terril series. These soils are on
flood plains and in narrow upland valleys. They are
dark colored and are moderately well drained to poorly
drained.

These soils have a thick surface layer. Permeability
is moderately slow in the Colo soils and moderate in the
Terril and Spillville soils. The moisture-supplying
capacity is high. Although tilth usually is good, an
occasional meadow crop is needed to maintain the gran-
ular structure and good tilth of the Colo soils. The
content of organic matter is high in the Colo soils and
moderately high in the Terril and Spillville soils. The
reaction is neutral to medium acid.

Occasional floods occur during spring runoff or after
heavy rains, but crops and fences are seldom damaged.
In some areas it may be practical to construct small
dikes to protect these soils from overflow. The Colo
goils are poorly drained, but they are cultivated to a
large extent without artificial drainage. Crops are bene-
fited, however, and fields can be tilled earlier in spring
if tile is installed. Adequate outlets may be difficult to
obtain in some areas.

Although these soils are well suited to row crops,
about half the acreage is in permanent pasture. Yields
are above average if an occasional meadow crop or green-
manure crop is grown and the soils are otherwise well
managed. Other suitable crops are small grain and
alfalfa, red clover, bromegrass, and other hay and pasture
plants.

Phosphate and potash are needed for all crops. Nitro-
gen is needed for corn, unless the corn follows a legume.

Erosion generally is not a problem. Waterways in the
Colo and Terril soils tend to gully unless they are kept
in grass.

Class II1. Soils that have severe limitations that
reduce the choice of plants, require special conserva-
tion practices, or both

Suecrass IITe. Somws TaaT ARE SUBJECT TO SEVERE
Erosion 17 Turey Are Currivatep anp Nor ProTECTED
CAPABILITY UNIT IITe-1

This unit consists of moderately sloping soils of the

Aredale, Atkinson, Bassett, Coggon, Dinsdale, Fayette,
Kenyon, Cresco, Ostrander, Port Byron, and Seaton

series. These soils are dark colored to light colored and
are well drained and moderately well drained. They
occur on uniform, fairly long upland slopes.

The soils in this unit are deep and have moderate or
moderately slow permeability. They have a high mois-
ture-supplying capacity and are usually in good tilth.
The content of organic matter 1s low in the Coggon soil
and in the moderately eroded soils; it is moderately low
in the uneroded Bassett soils and medium in the others.
T“t}g1 reaction ranges from slightly acid to very strongly
acid.

These soils are well suited to row crops, to small grain,
and to alfalfa, red clover, bromegrass, and other hay and
pasture plants. They produce above average yields of
corn if they are well managed. The Bassett, Coggon,
and Kenyon soils dry out more slowly after rains than
the other soils.

Erosion is a moderate hazard, but it can be controlled
by growing a grass-legume meadow crop 1 year in 3. If
the soils are contoured, a meadow crop is needed only 1
year in 4, except for the Atkinson soils, which need a
meadow crop 2 years in 5. Drainageways that tend to
gully should be reshaped and seeded to permanent vege-
tation.

Erosion can be controlled on terraced soils by growing
a meadow crop 1 year in 5. Terraces on most of these
soils should be graded, but they can be level on the Port
Byron and Seaton soils. To prevent gullying, grassed
outlets are best constructed at least a year before the
terraces. Cuts and fills in the Atkinson soils should be
held to a minimum depth so that the bedrock is not
exposed in terrace channels.

Phosphate and potash are needed for all crops. Nitro-
gen 1s needed for corn, unless corn follows a legume.

CAPABILITY UNIT IIIe-2

This unit consists of strongly sloping, moderately and
severely eroded soils of the Port Byron and Seaton
series. These are light-colored and moderately dark
colored, well-drained soils on wuplands. The convex
slopes are long, and many of them are irregular.

These soils are deep and moderately permeable. Ex-
cept for the severely eroded Seaton soil, they have good
tilth and a high moisture-supplying capacity. The
severely eroded soils, however, are easily tilled. The
content of organic matter is low in the Port Byron soils
and very low in the Seaton soils. The reaction is slightly
acid to strongly acid.

These soils are well suited to small grain and to
alfalfa, red clover, bromegrass, and other hay and pas-
ture plants. They are well suited to row crops if erosion
is controlled.

Erosion is a severe hazard, and if no erosion control
practices are applied, these soils should be kept in perma-
nent pasture or hay. If the soils are contoured, a
meadow crop is needed 2 years in 4. If they are strip-
cropped, a meadow crop is needed 2 years in 5, or 3 years
in 5 if the soils are severely eroded. On terraced soils,
a meadow crop is needed 2 years in 5. The terraces can
be level. .

Phosphate and some potash are needed for all crops.
Nitrogen is needed for corn, especially if the corn does
not follow a legume.
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CAPABILITY UNIT IITe-3

This unit consists of moderately sloping, dark colored
and moderately dark colored loamy soils of the Rockton,
Waukegan, and Winneshiek series and a complex of the
Dickinson and Ostrander series. These soils are well
drained and somewhat excessively drained. They are
on uplands and benches.

Most of these soils are moderately deep to limestone,
sand, or gravel. The moderately deep soils are moder-
ately permeable in the loam and very rapidly permeable
in the sand and gravel. The soils of the Dickinson-Os-
trander complex, however, are deep and have moderate
to moderately rapid permeability. All of these soils have
a moderate moilsture-supplying capacity and usually
have good tilth. The content of organic matter is medi-
um in the Rockton, Ostrander, and Waukegan soils and
moderately low in the Winneshiek and Dickinson soils.
The reaction is slightly acid.

These soils can be used for row crops, for small grain,
and for alfalfa, red clover, bromegrass, and other hay
and pasture crops. In general, they are only moderately
productive because of a limited root zone and slight
droughtiness,

Erosion is a moderate hazard, and on many farms these
soils are left in permanent pasture or hay. If no erosion
controls are applied, the Dickinson, Ostrander, and Wau-
kegan soils can be row cropped 1 year in 4, but the Rock-
ton and Winneshiek soils ought to be left in grass-legume
meadow most of the time. If contoured, the Dickinson-
Ostrander complex and the Waukegan soils can be row
cropped 2 years in 5, and the Rockton and Winneshiek
soils 1 year in 4. If terraced or stripcropped, the Dick-
inson-Ostrander complex and the Waukegan soils can be
row cropped 8 years in 5, and the Rockton and Winne-
shiek soils 2 years in 5. There may be some gullying in
drainageways. If this occurs, the drainageways should
be reshaped and seeded to grass.

Terraces should be built on a gradient. To prevent
gullying, grassed outlets are best constructed at least a
year before the terraces. Only shallow cuts and fills are
possible on the shallow Rockton and Winneshiek soils.

Phosphate and potash are needed for all crops. Nitro-
gen is needed for corn, unless the corn follows a legume.

Svecrass ITIs. Sorms Toatr Are Severery Liviten By
Low MoISTURE-SUPPLYING CAPACITY

CAPABILITY UNIT IIIs-1

This unit consists of level or nearly level, dark-colored
and light-colored soils of the Dickinson and Lamont se-
ries. These soils are excessively drained or somewhat ex-
cessively drained. They are on benches.

The soils of this unit have moderately rapid permea-
bility. They are generally in good tilth. The moisture-
supplying capacity is low. The content of organic mat-
ter is moderately low in the Dickinson soils and very low
in the Lamont soil. The reaction ranges from slightly
acid to strongly acid.

These soils are row cropped intensively. They are
suited to small grain and to alfalfa, red clover, brome-
grass, and other hay and pasture crops. The yields vary
because of the droughtiness.

Wind erosion is a common hazard in areas that are
cropped intensively. Residue should be left on the sur-

face. Local conditions determine whether these soils
should be cropped intensively or left in long-term hay or
pasture.

Phosphate and potash are needed for all crops. Nitro-
gen is needed for corn, especially for corn that does not
follow a legume. Because of the droughtiness, however,
heavy applications of fertilizer can not be utilized.

CAPABILITY UNIT IIIs-2

This unit consists of gently sloping and moderately
sloping soils of the Dickinson and Lamont series. These
soils are dark-colored and light-colored and are exces-
sively drained or somewhat excessively drained. They
are on uplands and benches,

These soils have moderately rapid permeability and a
low moisture-supplying capacity. They are usually in
good tilth. The content of organic matter is moderately
low in the Dickinson soils and very low in the Lamont
soils. The reaction ranges from slightly acid to strongly
acid.

Row crops, small grain, and alfalfa and other hay or
pasture plants can be grown on these soils, but yields vary
because of droughtiness. Local needs determine whether
these soils should be cropped intensively or left in long-
term hay or pasture. :

Wind erosion is a slight hazard if these soils are in row
crops. To control wind erosion, as much residue as pos-
sible should be left on the surface. Water erosion is a
slight or moderate hazard. It can be controlled by grow-
ing a grass-legume meadow crop 1 year in 4 on slopes of
2 to 5 percent and 2 years in 4 on slopes of 5 to 9 percent.
On contoured soils, a meadow crop 1 year in 5 controls
erosion on slopes of 2 to 5 percent and 1 year in 4 on
slopes of 5 to 9 percent. If the soils are terraced or strip-
cropped, they can be row cropped intensively, but a mead-
ow crop is needed 1 year in 5 on the steeper slopes. The
terraces should be graded. If loose sand is present, ter-
races are difficult to maintain but generally work satis-
factorily.

Phosphate and potash are needed for all crops. Nitro-
gen is needed for corn, especially for corn that does not
follow a legume. Because of the droughtiness, heavy ap-
plications of fertilizer are not utilized. Crops grown on
these soils respond to barnyard manure.

Svscrass ITIw. Sorrs THAT ARE SeEvereLy Livrrep By
WerNEss
CAPABILITY UNIT IIlw-1

This unit consists of a dark-colored, very poorly
drained soil of the Marshan series. This soil is in depres-
sions on benches. It has moderately slow permeability.
The content of organic matter is high, and the reaction
is generally neutral.

Very little of this soil is cropped because water is
ponded on the surface part of the year. If properly
drained, this soil is moderately to highly productive and
can be row cropped intensively. However, getting an
adequate drainage outlet is generally very difficult.
Pumping stations will work in some areas.

Along the Wapsipinicon River the water table is usual-
ly high. These areas may be better suited to permanent
pasture or to wildlife than to crops. During spring run-
off and after heavy rains, these areas are flooded and
crops may be drowned.
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If this soil is cultivated, phosphate and potash are
needed for all crops. Nitrogen is needed for corn, unless
the corn follows a legume.

CAPABILITY UNIT IIIw-2

This unit consists of level to very gently sloping, dark-
colored, poorly drained solls of the Blockton and Rolfe
series. ‘These soils are on uplands and benches. A few
areas are in depressions.

The subsoil is fine textured. Permeability is slow in
the Rolfe soils and very slow in the Blockton. The con-
tent of organic matter is moderately high in the Rolfe
soil and medium in the Blockton. The reaction ranges
from slightly acid to strongly acid.

These soils are generally used for cultivated crops.
Yields above average can be obtained, but yields may be
reduced and occasionally a crop may be lost because of
inadequate drainage. Many areas of the Rolfe soil can
be fairly well drained with tile, but tile is not recom-
mended for the Blockton soil because of the very slowly
permeable subsoil. Some areas may need surface drain-
age, although most of the Blockton soil has a slight slope.
Diversion terraces on slopes above the Blockton soil
would reduce wetness in some places.

These soils are suitable for row crops and for hay and
pasture. Erosion is a slight hazard on a few areas of
the Blockton soil. These areas need the protection of a
grass-legume crop 1 year or more in 5, depending on the
slope. Alfalfa and red clover may drown out on the
Rolfe soil and in the depressional areas of the Blockton
soil.

Phosphate and potash are needed for all crops, and nit-
rogen is needed for corn that does not follow a legume.

CAPABILITY UNIT IIIw-3

This unit consists of level to gently sloping, deep and
moderately deep peaty muck. Peaty muck is a dark-
colored, very poorly drained organic soil. Some of it is
in seepage areas.

Permeability is moderately rapid, but runoff is very
slow and the substratum is more slowly permeable than
the overlying peaty muck. A perched water table keeps
the peaty muck saturated most of the year. The mois-
ture-supplying capacity is very high. The reaction gen-
erally is slightly acid or neutral.

This soil is not suited to cultivation unless it is drained.
If properly drained, it is suited to intensive row crop-
ping and is moderately or highly productive. It has a
somewhat low temperature in the subsoil and warms up
slowly in spring. It can be tile drained, but the system
may be hard to maintain because of the unstable organic
material. If possible, the tile should be placed on or in
the substratum, which generally is a mineral soil of finer
texture than the organic material. Even though properly
installed, tile may not eliminate wetness in some places.

If peaty muck is not drained, it should be left in per-
manent pasture or as a wildlife habitat. Without drain-
age it is boggy and is not very good for pasture.

This soil is high in available nitrogen, but all crops
grown on it need phosphate and potash.
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Class IV. Soils that have very severe limitations that
restrict the choice of plants, require very careful
management, or both

Suscrass 1Ve. Soms Tuar Are SuBsrecr 10 VERY SE-
vErRE Eroston 17 Taey Are Curtivatep axp Nor Pro-
TECTED

CAPABILITY UNIT IVe-1

In this unit is a moderately steep, light-colored, well-
drained soil of the Seaton series. This soil is on upland
slopes, many of which are irregular.

This is a deep, moderately permeable soil. It usually
has good tilth, and it has a high moisture-supplying ca-
pacity. Much of the organic matter has been removed by
erosion. The reaction generally is strongly acid.

Small grain and alfalfa, red clover, bromegrass, and
other hay and pasture plants grow well on this soil. If
erosion control practices are applied, a row crop can be
grown occasionally.

Erosion is a very severe hazard and, unless conservation
practices are applhied, this soil should be left in permanent
pasture or hay. If the soil is terraced or stripcropped,
erosion can be controlled by a rotation of corn 1 year, oats
1 year, and grass-legume meadow 3 years. Terraces can
be level. In renovating long-term hay or pasture, corn
can be grown for 1 year if planted on the contour,

Phosphate and some potash are needed for all crops.
Nitrogen is needed for corn, and it improves grass pas-
ture.

CAPABILITY UNIT IVe-2

In this unit is a moderately sloping and strongly slop-
ing soil of the Lamont series. This soil is light colored
and somewhat excessively drained. It is on uplands.

The permeability is moderately rapid, the moisture-
supplying capacity is low, and the content of organic mat-
ter is very low. Tilth usually is good. Soil reaction
ranges from slightly acid to strongly acid.

Yields of some crops are limited by droughtiness and
low fertility. This soil is probably better suited to per-
manent hay or pasture than to row crops or small grain.
It is seeded to alfalfa, bromegrass, and orchardgrass for
pasture. Corn and oats are grown, but yields are below
average. If this soil is contoured, erosion can be con-
trolled by growing a grass-legume meadow crop 3 years
in 5. If it is cultivated, wind erosion is a slight hazard,
and blowing sand may damage young plants. Crop resi-
due is best left on the surface if possible.

Crops respond well to fertilizer, but because of
droughtiness, heavy applications may not be utilized.
The response to barnyard manure is good.

CAPABILITY UNIT IVe-3

This unit consists of a moderately sloping and strongly
sloping, dark-colored, well-drained soil of the Rockton
series. It is on uplands.

This soil is moderately deep to limestone. It is mod-
erately permeable and usually has good tilth. The mois-
ture-supplying capacity is moderate, and the content of
organic matter is medium. The reaction is usually
slightly acid or medium acid.

Because of the limited root zone and a severe erosion
hazard, this soil is probably better suited to permanent
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hay and pasture than to row crops. Row crops can be
grown if erosion is controlled, but production is relatively
low.

Erosion is a severe hazard, and this soil should be left
in permanent hay or pasture unless terraced or strip-
cropped. Erosion can be controlled by terracing and
growing a grass-legume meadow crop 3 years in 5. Ter-
races should be built on a gradient. Cuts and fills ought
to be held to a minimum depth so that the bedrock is not
exposed in terrace channels. Constructing grassed out-
lets at least a year before constructing the terraces helps
to prevent gullying. In the renovation of long-term hay
or pasture stands, corn can be grown for 1 year if planted
on the contour.

Phosphate and potash are needed for all crops. Nitro-
gen is needed for corn.

Suscrass IVs. Sorms TaAT ARE SEVERELY LiMrrep By
Low MOISTURE-SUPPLYING CAPACITY

CAPABILITY UNIT IVs-1

This unit consists of moderately sloping and strongly
sloping, dark colored and moderately dark colored soils
of the Sogn series. These soils are excessively drained
and are shallow over limestone bedrock. They are on
uplands.

The surface layer of these soils generally is loam, but
it ranges from loam to sandy loam. The organic-matter
content and the reaction also vary. In many areas there
are limestone outcrops.

These soils are too droughty and shallow for row
crops, and they are subject to severe erosion if cultivated
and not protected. They are suitable for permanent hay
and pasture, for woodland, or for wildlife habitats. Al-
though some areas are in row crops, yields are below
average. Stands of hay and pasture produce better
vields if renovated and fertilized. During the renova-
tion, a row crop can be grown if the fields are strip-
cropped.

CAPABILITY UNIT IVs-2

This unit consists of level to moderately sloping, light-
colored and dark-colored soils of the Backbone, Burk-
hardt, Chelsea, and Hagener series. These soils are ex-
cessively drained. They are on uplands and benches.

These soils have moderately rapid to very rapid per-
meability. Their moisture-supplying capacity is very
low. The content of organic matter is low or very low.
The reaction varies but, in general, is slightly acid to
strongly acid.

These soils are easily tilled. They warm up quickly
in spring and can be worked soon after rain. Their suit-
ability for some row crops is limited by droughtiness and
low fertility. Alfalfa, bromegrass, and orchardgrass
are common crops. Corn and oats are also grown, but
yields are below average. Small areas that adjoin soils
more suitable for row cropping are managed with those
soils. All row crops on the more strongly sloping areas
should be contoured or stripcropped. Establishing new
seedings may be difficult because of the sandy texture.

If cultivated, these soils are subject to wind erosion.
Blowing sand may damage young plants. Leaving crop
residue on the surface helps to control wind and water
erosion, reduces damage from blowing sand, and con-
serves moisture.

Crops respond well to light applications of fertilizer.
Because of droughtiness, heavy applications are not
utilized. Barnyard manure is beneficial.

Class V. Soils that are not likely to erode but have
other limitations, impractical to remove, that limit
their use largely to pasture, range, woodland, or wild-
life food and cover

Suscrass Vw. Sois Tuar Are Too Wer For Curriva-
TION ; NEITHER DraINAGE Nor ProrTECTION Is FERASIBLE

CAPABILITY UNIT Vw-1

This unit consists of level and nearly level, moderately
dark colored to light-colored Alluvial land. This land
type is excessively drained to poorly drained and is on
bottom lands.

Alluvial land varies in texture and has very rapid to
moderately slow permeability During extensive floods,
large amounts of medium-textured to coarse-textured
sediments are deposited and new stream channels are
formed. Most Alluvial land is cut up by oxbows and
other stream channels.

This land type includes some potentially good soils for
crops, and a few small areas are cultivated. Floods may
damage fences and deposit sediment on crops or pasture.
Unless flooding is controlled, artificial drainage provided,
and stream channels straightened, Alluvial land is sel-
dom suitable for cultivation. It is better suited to pasture,
wildlife habitats, recreation areas, or woodland. Improv-
ing pasture generally is worthwhile.

Class VI. Soils that have severe limitations that make
them generally unsuitable for cultivation and limit
their use largely to pasture or range, woodland, or
wildlife food and cover

Svecrass VIe. Sores ToHAT ARE SEverery LiMItTeD,
Curerry By Risk or Erosion, v Provecrive Cover Is
Nor MAINTAINED

CAPABILITY UNIT VIe-1

In this unit is a steep, light-colored, well-drained soil
of the Seaton series. It is on uplands.

This soil is deep and moderately permeable. It gener-
ally has a high moisture-supplying capacity, but much
moisture may be lost through rapid runoff. o

Steep slopes and the hazard of severe erosion limit the
use of this soil. It is not suitable for row crops but is
suitable for pasture, trees, or wildlife habitats. Alfalfa
and bromegrass are the best pasture plants. The alfalfa
should be a long-lived variety. In most places an alfal-
fa-bromegrass mixture is most practical for reseeding
pastures. Phosphate is needed in most areas. Preparing
a seedbed is difficult on the steep slopes, and farm machin-
ery should be operated carefully.

Areas used for producing timber should not be grazed,
and undesirable trees ought to be eut out.

Suscrass VIs. Sorrs TaaT ARE GENERALLY UNSUITABLE
For Curmivarion ANp Are Livmitep For Ormer Uses By
Low Moisture-surpLYING Caracrry, By SrtoNes, OR
OrHER FEATURES

CAPABILITY UNIT VIs-1

This unit consists of moderately sloping and strongly
sloping, light-colored and dark-colored soils of the Back-
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bone, Chelsea, and Hagener series. These soils are exces-
sively drained. They are on uplands.

These soils have a low moisture-supplying capacity,
and they are low in content of organic matter.

Strong slopes, droughtiness, and the hazard of erosion
limit the use of these soils. They are not suitable for row
crops and are better used for pasture, woodland, or wild-
life habitats. A mixture of bromegrass and long-lived
alfalfa makes a better pasture on these soils than blue-
grass. Establishing new seedings may be difficult because
of the sandy texture. Leaving crop residue on the sur-
face and adding strawy manure helps to control erosion,
protects seedlings from blowing sand, and increases the
moisture-supplying capacity. Controlled grazing helps
to maintain good stands of pasture.

These soils are low in available nitrogen, phosphorus,
and potassium.

Class VII. Soils that have very severe limitations that
make them unsuitable for cultivation and restrict their
use largely to grazing, woodland, or wildlife
Suscrass VIIs. Sors Tuaar Are VERY SevirerLy Lim-
1Tep By Low Moisture-surpLYING CAPACITY, STONES, OR
OraEr FEATURES

CAPABILITY UNIT VIIs-1

This unit, consists of steep, dark colored and moderate-
ly dark colored, excessively drained soils of the Sogn
series. These soils are shallow over limestone bedrock.
They are on uplands.

The surface layer is dominantly loam, but the texture
ranges from loam to sandy loam. Slopes are irregular,
and in many places there are limestone outcrops.

These soils are too shallow, too steep, and too droughty
for row crops or small grain. They are better used for
permanent pasture or trees, or as wildlife habitats and
recreation areas. Using ordinary farm equipment to ren-
ovate pasture is hazardous. Crawler-type tractors can
be used on the steeper areas. Grazing ought to be con-
trolled to maintain good growth. Woodland should not
be grazed.

Suscrass VIIw. Sorms TaAT ARE VErRY SEVERELY LiInm-
1rep By Excrss WATER

CAPABILITY UNIT VIIw-1

This unit consists of depressional or flat areas of
Marsh, where water is impounded or a water table is at
or near the surface. It is in and around ponds and inter-
mittent ponds.

Marsh is unsuited to row crops and small grain and is
poorly suited to pasture. The natural vegetation con-
sists of cattails, rushes, sedges, and other water-tolerant
plants. Sweet Marsh, the largest acreage of Marsh in
Bremer County, is an example of an area that has been
developed for wildlife and recreation.

Estimated Yields

Table 2 lists estimated yields of the principal crops
grown on each soil in the county. It also lists for each
soil the management problems, suitable cropping systems
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or other uses, and the conservation practices considered
necessary for each use.

The estimated yields are based on a high level of man-
agement that includes the following practices:

1. Controlling erosion.

2. Planting corn at rates that will produce a final
plant population consistent with available mois-
ture.

3. Applying fertilizer and lime in the kinds and
amounts indicated by soil tests, so as to reach
a level of fertilization equivalent to high rates
suggested by the testing laboratory of Iowa State
University.

4, TUsing cropping systems suggested in the subsec-

tion “Management of Soils by Capability Units”

and in table 2.

Draining wet soils by tile or surface drains.

Using suitable varieties of crops.

Controlling weeds, diseases, and insects.

Controlling floods.

In estimating the yields listed in table 2, it was as-
sumed that the practices listed would have been followed
for at least 10 years. The estimates are based on research
data from experimental farms, on the experience of farm-
ers, and on the opinions of soil scientists and agronomists
who know the soils of the county. The research data
were compiled before 1964.

In table 2, the most intensive use of row crops con-
sistent with good soil conservation is given in the column
headed “Cropping systems and other soil uses.” In
choosing a cropping system for a farm or field, considera-
tion must be given to the characteristics of the soils, their
productivity, and the need for erosion control. Other
factors to consider are the kind and size of farm, the
amount of capital that can be invested, and the agricul-

tural market.

P> o

Woodland

About 5 percent of Bremer County is woodland. Much
of the woodland borders the Cedar, Shell Rock, and
Wapsipinicon Rivers. In addition, several farms have
small woodlots, and most farms have landscape and wind-
break plantings of trees and shrubs.

Most of the woodland has been grazed, overcut, or un-
managed and is producing below its potential. In gen-
eral, the steep woodland has been left untouched. Wood-
land that adjoins pasture is little more than a source of
shade for livestock or a habitat for game animals.

The acreage of woodland in Bremer County has not
changed significantly in recent years. Some of it, mostly
along stream bottoms and on benches, has been converted
to cropland.

Several agencies in Iowa can assist woodland owners in
improving their products and in marketing them. The
Soil Conservation Service can help woodland owners in
determining which soils are suitable for trees. State for-
esters can assist in developing plans for managing stands
of timber.
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Expected average yields per
: acre under a high level of
Map Capability | Management Management Cropping systems management 2
symbol Soil unit problems practices and other soil uses !
Corn | Soy- | Oats Hay?
beans
Bu. Bu. Bu Tons | AUD!
Ab Aluvial land._.________ Vw-1__._.| Flooding. None_ - ________ Permanent pas- el LB 75
ture, woodland,
or wildlife habi-
tats.
ArB Aredale loam, 2 to 5 ITe~1____| Slight erosion | None___ .________ R-R-O-M_______ 89 31 67 | 3.6 180
percent slopes. hazard. Contouring. .- ____ R-R-R-O-M_____ 89 31 67 | 3.6 180
Terracing__.___._. Intensive row 89 b5 3 1 I FUNUI SR
cropping.
ArC Aredale loam, 5 to 9 I1Te-1..__| Moderate None_.___.______. R-O-M__________ 84 | 29 63 | 3.3 165
percent slopes. erosion Contouring_ _.____ R-R-O-M_______ 84 | 29 63 | 3.3 165
hazard. Terracing . ___ R~-R-R-O-M_____ 84 29 63 | 3.3 165
AtA Atkinson loam, 0 to 2 I-2__ .. None. None_._ __.______ Intensive row 87 30 65| 3.5 175
percent slopes. cropping or
R~-R-R-Ox.
AtB Atkinson loam, 2 to 5 IIe-1____| Slight erosion | None____________ R-R-O-M-M____| 82 29 61 | 3.3 165
percent slopes. hazard. Contouring. .. ___| R-R-R-O-M_____ 82 29 61 | 3.3 165
Terracing.. .. ____ Intensive row 82 29 || .- e
cropping.
AtC Atkinson loam, 5 to 9 I1Ie~1____.| Moderate None____._______ R-O-M_._ _____.__ 77 27 58 | 8.1 155
percent slopes. erosion Contouring_ - _. .. R-R-O-M-M____| 77 27 58 1 3.1 155
hazard. Terracing._ ... ___ R-R-R~-O-M...._. 7T 27 58 | 3.1 155
BaB Backbone loamy sand, IVs—2__._| Severe None__ ... ____ R-O-M__________ 55 19| 41 2.2 110
2 to 5 percent slopes. droughti- Contouring_ .- ___. R-R-O-M_______| 55 19 41 | 2.2 110
ness. Terracing-. .. ... R-R-Ox_________ 55| 19| 41|22 110
BaC Backbone loamy sand, IVs—2__._| Severe None_ - __.______ Hay or pasture___ |- ___| - |- 1.8 90
5 to 9 percent slopes. droughti- Contouring._ - _..___ ~O-M-M_______ 45 16 34| 1.8 90
ness. Striperopping.- - - - R-R-O-M-M____| 45 16| 34| L8 90
BaD Backbone loamy sand, VIs-1____| Severe None.__ .. __.____ Hay, pasture, or |- __-|--__| - 1.4 70
9 to 14 percent slopes. droughti- wildlife habi-
ness. tats.
BeB Bassett loam, 2 to 5 ITe-1____| Slight erosion | None_______ . R-R-O-M_____ ___ 83 29 62 | 3.3 165
percent slopes. hazard. Contouring. _..___ R-R-R-O-M.___._ 83 | 29 62 | 3.3 165
Terracing__. _____ Intensive row 83| 29 || |oaao
cropping.
BeC Bagsett loam, 5 to 9 I1Te~1.___| Moderate None______._____ R-O-M_.____.__ __ 78 27 | 58| 3.1 155
percent slopes. erosion Contouring_ .- __ R-R-O-M_______ 78 | 27 58 1 3.1 155
hazard. Terracing . ________ R-R-R-O-M_____ 78 27 58 | 3.1 155
BeC2 Bassett loam, 5 to 9 ITTe-1__._| Moderate or None.__.________ R-O-M__________ 73 26 56 | 2.9 145
percent slopes, mod- severe ero- | Contouring. ._____ R-R-O-M_______ 73 26 55 1 2.9 145
erately eroded. sion hazard. | Terracing._______ R-R-R-O-M_____ 73 26 551 2.9 145
Bk Blockton silty clay IIIw-2_.__| Wetness. May need surface | R-R-R—-O-M_____ 575 | 526 | 556 |33.0 | %150
loam, dark gray sub- drainage.
soil variant.
BuA Burkhardt sandy loam, | IVs-2__.__| Severe Muleh tillage. __ __ Intensive row 45 16 | oo oo
0 to 2 percent slopes. droughti- cropping.
ness.
BuC Burkhardt sandy loam, | IVs-2____ Severe None____________ Hay or pasture __ |..___[_.___|_____ 1.4 70
2 to 9 percent slopes. droughti- Contouring._ . ____ -O-M-M_______ 35 12 26| 1.4 70
ness. Striperopping. - - -~ R-R-O-M-M____| 35 12 26 | 1.4 70

See footnotes at end of table,

238-951—67-—-H4
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Expected average yields per
acre under a high level of
Map Capability | Management Management Cropping systems management 2
symbol Soil unit problems practices and other soil uses !
Corn | Soy- | Oats Hay 3
beans
Bu. Bu. Bu. | Tons |AUD 4
ChB Chelsea sand, 0 to 5 IVs-2___.| Severe None_ o ___._ R-O-M.__________ 45 16 34 | 1.8 90
percent slopes. droughti- Contouring. - ____ R-R-O-M M____| 45 16 34| 1.8 90
ness. Striperopping. .- - R-R-R-O-M_____ 45 16 34| 1.8 90
ChC Chelsea sand, 5 to 9 IVs—2____| Severe None______._____ Hay or pasture____|- oo _|oco_|—n__. 1.4 70
percent slopes. droughti- Contouring_ . _____ -O-M-M_______ 35 12 26| 1.4 70
ness. Striperopping. - __ R-R-O-M-M____| 35 12 16 | 1.4 70
ChE Chelsea sand, 9 to 18 VIs-1____| Severe None___________. Hay or pasture,  |----_|_____|--___ 1.2 60
percent slopes. droughti- woodland, or
ness. wildlife habi-
tats.
Ck Clyde clay loam________ ITw-1____] Wetness. Tile drainage______ Intensive row 78 27 58 | 3.1 155
cropping or
R-R-R-0-M,
CmB Coggon loam, 2 to 5 ITe~1____| Slight erosion | None_._._________ R-R-O-M_______ 78 1 27 58 | 3.1 155
percent slopes. hazard. Contouring . ______ R-R-R-O-M_____ 78 27 | 58 1 3.1 155
Terracing_________ Intensive row T8 | 27 | |-
cropping.
CmC Coggon loam, 5 to 9 IITe-1..__| Moderate None__.________._ R-O-M_________. 73 26 551 2.9 145
percent slopes. erosion Contouring. ______ R-R-O-M_______ 73 26 551 2.9 145
hazard. Terracing_ - ______ R-R-R-O-M_____ 73 26 55 | 2.9 145
Cn Colo silty elay loam____. IIw-3_._.| Wetness; Drainage and Intensive row 8 | 30| 64| 3.4 170
some flood- overflow pro- cropping or
ing. tection. R-R-R-Ox.
CoB Colo-Terril complex, ITw-3__..| Wetness; Tile drainage_____ Intensive row 86 30 64 | 3. 4 170
0 to 5 percent slopes. gullying. cropping or
R-R-R-Ox.
CrB Cresco loam, 2 to 5 Ile~-1____{ Slight ero- None____________ R-R~-O-M_______ 85 30 64 | 3. 4 170
percent slopes. sion Contouring. ... ___ R-R-R-O-M_____ 8 | 30| 64| 3.4 170
hazard. Terracing_ . .. _._ Intensive row 85 B2 0 PR PO S
cropping.
CrC Cresco loam, 5 to 9 IITe~1.___| Moderate None___ ... R-O-M_____.______ 801 28| 60| 3.2 | 160
percent slopes. erosion Contouring _______ R-R-O-M_______| 80 28 60 | 3.2 160
hazard. Terracing. ____ ___ R-R-R-O-M.____ 80 28 60 | 3.2 160
DcB Dickinson sandy loam, IIIs-2_.._| Droughtiness. | None___ ___.______ R-R-O-M_______ 68 24 | 48 | 2.7 135
2 to 5 pereent slopes. Contouring______. R-R-R-O-M____._ 68 24 | 48 | 2.7 135
Terracing or strip- | Intensive row 68 | 24 |- oo|m o]
cropping. cropping.
DcC Dickinson sandy loam, I1Is-2___.| Droughtiness. | None. ___________ R-O-M-M_______ 60 21 45 | 2.4 120
5 to 9 percent slopes. Contouring_______ R-R-O-M_______j 60| 21 45 | 2.4 | 120
Terracing or strip- | R-R~-R-O-M_____ 60 | 21 45 | 2.4 | 120
cropping.
DdA Dickinson sandy loam, IITs-1___ | Droughtiness. | Mulch tillage_____ Intensive row 70 24 52 1 2.8 140
benches, 0 to 2 per- cropping or
cent slopes. R-R-R-Ox.
DdB Dickinson sandy loam, IITs-2____| Droughtiness. | None_______.____. R-R-O-M_______ 65 23 49 | 2.6 130
benches, 2 to 5 per- Contouring_ ______ R-R-R-O-M_____ 65 23 49 | 2.6 130
cent slopes. Terracing or strip- | Intensive row 65 23 |- .- P P
cropping. cropping.
DgA Dickinson sandy loam, IITs-1_.__| Droughtiness. | Mulch tillage___ _._ Intensive row 66 23 50 | 2.6 130
gravelly substratum cropping or
0 to 2 percent slopes. R-R-R-Ox.

See footnotes at end of table.
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Expected average yields per
acre under a high level of

Map Capability | Management Management Cropping systems management 2
symbol Soil unit problems practices and other soil uses !
Corn | Soy- | Oats Hay *
beans
Bu. Bu. Bu. | Tons | AUD*
DgB Dickinson sandy loam, IIIs~2____| Droughtiness. | None.___________ R-R-O-M_______| 60 21 45 | 2. 4 120
gravelly substratum, Contouring______. R-R-R-O-M_____ 60 21 45 | 2. 4 120
2 to 5 percent slopes.
DoA Dickinson-Ostrander TIs-1__._| Slight None. .. __.______ Intensive row 85 30 64 | 3. 4 170
complex, 0 to 2 per- droughti- cropping or
cent slopes. ness. R-R-R~-Ox.
DoB Dickinson-Ostrander ITe-2____| Slight ero- None___ .. ___._. R-R-O-M-M____|] 80 28 60 | 3.2 160
complex, 2 to 5 per- sion haz- Contouring.. - ... R-R-R-O-M_____ 80 28 60 | 3.2 160
cent slopes. ard and Terracing__ - - - .__| Intensive row 80 28 60 | 3.2 160
droughti- cropping or
ness. R-R-R-Ox.
DoC Dickinson-Ostrander I1Te-3..__| Moderate None_.o____._____ R-O-M~-M_._____ 72 25 54 1 2.9 145
complex, 5 to 9 per- erosion Contouring.. - _.__ R-R~-O-M-M_.___| 72 25 54 |29 145
cent slopes. hazard. Terracing.. _______ R-R-R-O-M____. 72 25| 5429 145
DsB Dinsdale silty clay ITe-1____| Slight None.__._______. R-R-O-M._______. 94 | 33 70 | 3.8 190
loam, 2 to 5 percent erosion Contouring._______ R-R-R-O-M_____ 94 33 70 | 3.8 190
slopes. hazard. Terracing._ ... Intensive row 94 33 lo..C JET
eropping.
DsC Dinsdale silty clay IITe-1____| Moderate None..oo oo _. R-O-M_____..___. 87 30| 65 3.5 175
loam, 5 to 9 percent erosion Contouring. - __._ R-R-O-M________| 87 30 65 | 3.5 175
slopes. hazard. Terracing._ ... _. R-R-R-O-M____. 87 30! 65| 3.5 175
FaB Fayette silt loam, 2 to 5 | ITe-1____| Slight None. - oo R-R-O-M_______ 92 | 32 69 | 3.8 190
percent slopes. erosion Contouring . ... R-R-R-O-M_____ 92 | 32 69 1 3.8 190
hazard. Terracing__ .o ____ Intensive row 92 32 ||
cropping.
FaC2 Fayette silt loam, 5 to ITTe-1_.__| Modcrate or None. . ______. R-O-M___. ______ 8| 30| 64 ]34 170
9 percent slopes, severe Contouring_ - ____ R-R-O-M_.______ 85 | 30 64 | 3.4 170
moderately eroded. erosion Terracing .. _____ R-R-R-O-M_____ 85 30| 641 3.4 170
hazard.
FoB Floyd loam, 1 to 4 ITw-1____] Wetness. Tile drainage; Intensive row 86 30 64 | 3. 4 170
percent slopes. contouring cropping or
steep slopes. R-R-R-O-M.
Fr Franklin silt loam.______ -2 ____ Slight wetness.| Possibly tile Intensive row 96 | 34| 72 3.8 190
drainage. cropping or
R-R-R-Ox.
HaB Hagener loamy sand, IVs—2..__} Severe Mulch tillage_.____| R-O-M__________ 55 19 | 414 2.2 110
2 to 5 percent slopes. droughtiness. | Contouring_._.____ R-R-O-M_.______ 55 19 41| 2.2 110
Striperopping.- - - R-R-R-O-M____. 55 19 41 | 2.2 110
HaC Hagener loamy sand, 1Vs-2.___| Severe None_.oo oo Hay or pasture-___|__ ___ o] 1.8 90
5 to 9 percent slopes. droughtiness. | Contouring_._.____ ~O-M-M_______ 45 16 34 1.8 90
Stripcropping_ ____ R-R-O-M-M_.___ 45 16 34 | 1.8 90
HaD Hagener loamy sand, VIs-1____ Severe None___._._____. Hay or pasture, | ___|_____|.—_-. 1.4 70
9 to 14 percent slopes. droughtiness. woodland, or
wildlife
habitats.
HbA Hagener loamy sand, 1Vs—2.___| Severe Mulch tillage_ . ___ Intensive row 58 | 20 jo_ i - -
benches, 0 to 2 droughtiness. cropping.
percent slopes.
HbB Hagener loamy sand, IVs-2____| Severe Mulch tillage__ _._ R-O-M__________ 50 17 38| 2.0 100
benches, 2 to 5 per- droughti- Contouring_ . _____ R-R-O-M_______ 50 17 38 | 2.0 100
cent slopes. ness. Striperopping. ... R-R-R-Ox.______ 50 17 38120 100

See footnotes at end of table.
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Expected average yields per
acre under a high level of
Map Capability | Management Management Cropping systems management 2
symbol Soil unit problems practices and other soil uses !
Corn | Soy- | Oats Hay 3
beans
Bu. | Bu. Bu. | Tons | AUD?*
He Harpster silt loam_ _____ ITw-1.___| Wetness. Tile drainage and | Intensive row 85 30 64 3.4 170
special fertili- cropping or
zation. R-R-R-0O-M.
Hd Hayfield loam, deep_____| I-2_ _____ Slight wet- Possibly tile Intensive row 89 31 67 | 3.6 180
ness. drainage. cropping or
R-R-R-Ox.
Hm Hayfield loam, IIs-1.___| Limited root | None.___________ Intensive row 82| 29| 61|33 165
moderately deep. zone. cropping or
R-R-R-Ox.
Hv Hayfield loam, dark I-2_ .. Slight wet- Possibly tile Intensive row 89 31 67 | 3.6 180
brown variant. ness. drainage. cropping or
R-R-R-0Ox.
KeB Kenyon loam, 2 to 5 ITe-1____] Slight erosion | None_.___________ R-R-O-M_______ 88 31 66 | 3.5 175
percent slopes. hazard. Contouring_ .. __ R-R-R-O-M_____ 88 31 66 | 3.5 175
Terracing..______._| Intensive row 88 31| | . I O
cropping.
KeC Kenyon loam, 5 to 9 IITe-1.__ | Moderate None.__ .. __.__ R-O-M__________ 8| 29| 62|33 165
percent slopes. erosion Contouring. . _____ R-R-O-M_______ 83 29 62 | 3.3 165
hazard. Terracing.. _._____| R-R-R~O-M_____ 83 29 62 | 3.3 165
KeC2 Kenyon loam, 5 to 9 ITTe-1____| Moderate to None_ . __________ R-O-M__________ 78 27 58 | 3.1 155
percent slopes, severe Contouring_ . .. _ R-R-O-M______. 78 27 58 1 3.1 155
moderately eroded. erosion Terracing.. ______ R-R-R-O-M_____ 78 27 58 | 8.1 155
hazard.
Kg Klinger silty clay loam_ _| T-2_ _____ Slight wet- Possibly tile Intensive row 100 35 751 4.0 200
ness. drainage; cropping or
contouring R-R~-R~Ox.
steeper slopes.
LaB Lamont sandy loam, 2 ITIs-2__._| Droughtiness. | None_ ___________ R-R-O-M_______ 65 23 49 | 2.6 130
to 5 percent slopes. Contouring. _.__. _ R-R-R-O-M_____ 65 231 49| 2.6 130
Terracing or Intensive row 65 23 |l B
striperopping. cropping.
LaC Lamont sandy loam, 5 IITs-2..._| Droughtiness. | None. . __________ R-O-M~-M_______ 56 20 42 | 2.2 110
to 9 percent slopes. Contouring_. . __._ R-R-O-M_.__ __.__ 56 20 42 | 2.2 110
Terracing or R~-R-R-O-M_____ 56 20 42 | 2.2 110
stripcropping.
LaD Lamont sandy loam, 9 I1Ve—2._._| Erosion and None. .. ____..___ Hay or pasture__._|______|______| _____ 1.8 90
to 14 percent slopes. droughti- Contouring_ .. __ ~O-M~-M-M____| 45 | | _____ 1.8 90
ness.
LbA Lamont sandy loam, IIIs-1.___| Droughtiness. | Mulch tillage_ ____ Intensive row 65 23 49 1 2.6 130
benches, 0 to 2 per- cropping or
cent slopes. R-R-R-Ox.
Ld Lawler loam, deep_. ____ -2 ___ Slight wetness.| Possibly tile Intensive row 90 32 66 | 3.6 180
drainage. cropping or
R-R-R-0Ox.
Lm Lawler loam, moder- ITs—-1..___| Limited root None_ _______.____ Intensive row 83 29 62| 3.3 165
ately deep. zone. cropping or
R~-R-R~Ox.
Ma Marsh_______.______.__ VIIw-1__| None. None_ .. . . ___ Recreation and  |_____|_____|_____ 5 25
wildlife habitats.
Mr Marshan clay loam, IIw—1____| Wetness. Tile drainage______ Intensive row 88 31 66 | 3.5 175
deep. cropping or
R-R-R-0O-M.

See footnotes at end of table.
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See footnotes at end of table.

Expected average yields per
acre under a high level of
Map Capability | Management Management Cropping systems management 2
symbol Soil unit problems practices and other soil uses !
Corn | Soy- | Oats Hay 3
beans
Bu. Bu. Bu. Tons |AUD*
Ms Marshan clay loam, I1Iw-1.__| Wetness. Tile and surface Intensive row 70 24 | |-__..
depressional. drainage. cropping.
Mt Marshan clay loam, ITw—1____| Wetness. Tile drainage__.____ Intensive row 580 | 528 | 560 °3.2 | 5160
moderately deep. cropping or
R~R-R-0-M,
Mx Maxfield silty clay loam_| IIw-1____| Wetness. Tile drainage__ ___ Intensive row 94 | 33 70 | 3.8 190
cropping or
R-R-R-0-M.,
My Musecatine silty clay I-2. Slight wet- Possibly tile Intensive row 102 36 77 4.1 205
loam. ness. drainage; con- cropping or
touring steeper R-R-R-Ox.
slopes.
No Nodaway silt -1 . Some None____________ Intensive row 85 30 64 | 3.4 170
loam. flooding. cropping or
R-R-R-Ox.
OrA Oran loam, 0 to 2 I-2.. . Slight wet- Possibly tile Intensive row 90 | 32 66 | 3.6 180
percent slopes. ness. drainage, cropping or
R-R-R-Ox.
OrB Oran loam, 2 to 5 ITe-1___ | Slight erosion | Possibly tile R-R-O-M_______ 85 30 64 | 3.4 170
percent slopes. hazard. drainage.
OsA Ostrander loam, 0 to 2 I2.__ ___ None. None____________ Intensive row 95 | 33 711 3.8 190
percent slopes. cropping or
R-R-R-Ox.
OsB Ostrander loam, 2 to 5 ITe-1__.__| Slight erosion | None__ . _________ R-R-O-M_______ 90 | 32 66 | 3.6 180
percent slopes. hazard.
Contouring_ ____ __ R-R-R-O-M_____ 90 | 32| 66 | 3.6 180
Terracing . ___ . ___ Intensive row 90 | 82 || |._._
cropping.
OsC Ostrander loam, 5 to 9 TITe~1___| Moderate None_ .. ________._ R-O-M__________ 85| 30 64 | 3.4 170
percent slopes. erosion
hazard.
Contouring_ ____ __ R-R-O-M_______ 85 30 64 | 3.4 170
Terracing . .______ R-R-R-O-M_____ 85 30 64 | 3.4 170
Pe Peaty muck, deep_ _____| TITw—3_.__| Wetness. Tile and surface Intensive row 560|521 |545 52.4 5120
drainage. cropping or
pasture.
Pm Peaty muck, moderately | IITw—3___| Wetness, Tile and surface Intensive row 560 (521 |545 32.4 |5 120
deep. drainage. cropping or
pasture,
PoB Port Byron silt loam, 2 | Tle-1____| Slight erosion | None___________._ R-R-R-O-M_____ 94 | 33 70 | 3.8 190
to 5 percent slopes. hazard. Contouring_ .. | R-R-R-Ox_______ 94| 33| 70| 3.8 190
Terracing_____ _ __ Intensive row 94 1 33 || |eeooo
cropping.
PoC2 Port Byron silt loam, 5 | IIIe-1.__| Moderate to None____________ R-O-M__________ 86 30 64 | 3.4 170
to 9 percent slopes, severe ero- | Contouring. ______ R-R-O-M_____ .| 86 30 64 | 3.4 170
moderately eroded. sion hazard. | Terracing_________ R-R-R-O-M_____ 86 30 64 | 3.4 170
PoD2 Port Byron silt loam, 9 | TITe-2___| Severe erosion | None_ ____ _______ Hay or pasture____|.____|.____|.____ 3.3 165
to 14 percent slopes, hazard. Contouring_ - ____ -O-M-M_______ 82 29 61 | 3.3 165
moderately eroded. Terracing or strip- | R-R-O-M-M____| 82| 29 61| 3.3 165
cropping.
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Expected average yields per
acre under a high level of
Map Capability | Management Management Cropping systems management 2
symbol Soil unit problems practices and other soil uses !
Corn | Soy- | Oats Hay 3
beans
Bu. Bu. Bu. | Tons |AUD:¢
ReA Readlyn loam, 0 to 2 I-2____._ Slight wet- Possibly tile Intensive row 90 32 66 | 3.6 180
percent slopes. ness. drainage. cropping or
R~-R-R-Ox.
ReB Readlyn loam, 2 to 5 ITe~1__._| Slight erosion | Possibly tile R-R-O-M.______. 85 30 64| 3.4 170
percent slopes. hazard. drainage.
Contouring and R-R-R-O-M _____ 85 30 64 | 3. 4 170
possibly tile
drainage.
Terracing and Intensive row 85 | 30 |-
possibly tile cropping.
drainage.
RfB Riceville loam, 1 to 3 IIw-2_._.| Slight wet- Possibly tile R-R-O-M_______ 80 30 64 | 3.4 170
percent slopes, ness. drainage.
Contouring and R-R~-R-O-M_____ 80| 30| 64| 3.4 170
drainage.
RkB Rockton loam, 2 to 5 ITe-2____| Limited root | None___._ __.___.__. R-O-M-M______. 78 | 27, 58| 3.1 155
percent slopes. zone and Contouring_ ._____ R-R-O-M______. 78 27 58 1 3.1 155
slight ero- Terracing .________ R-R-R-O-M_____ 78 | 27| 581 3.1 155
sion hazard.
RkC Rockton loam, 5 to 9 ITTe-3... .| Moderate ero-| None__.___._______ R-O-M-M-M-M_| 70 24 52| 2.8 140
percent slopes. sion hazard. | Contouring_ __ .. .. R-O-M-M.______ 70| 24 52| 2.8 140
Terracing or strip- | R-R-O-M-M____| 70| 24, 52|28 140
cropping.
RkD Rockton loam, 9 to 14 IVe-3____.| Severe ero- None____________ Hay or pasture____j_____|_____|____. 2.4 120
percent slopes. sion hazard. | Terracing or strip- | R-O-M-M-M__.__| 60 |____. 45 | 2.4 120
cropping.
Ro Rolfe silt loam._ . _.___ IIIw-2__.| Wetness. Tile and surface R-R-R-O-M_____ 570 (524 {552 52,8 | 5140
drainage.
Sa Sable silty clay loam____| ITw-1____.| Wetness. Tile drainage_____ Intensive row 98 | 34| 73|39 195
cropping or
R-R~R-0-M.
ShA Sattre loam, deep, 0 to -2 ____. None. None...._._____ Intensive row 85 30 64 | 3.4 170
2 percent slopes. cropping or
R-R~-R-Ox.
SbB Sattre loam, deep, 2 to IIe-1_____| Slight erosion | None..._._____.____ R-R-O-M_______ 80 28 60 | 3.2 160
5 percent slopes. hazard.
Contouring_ ______ R-R-R-O-M_____ 80 28 60 | 3.2 160
Terracing. .________ Intensive row 80 28 |l l..
cropping.
SdA Sattre loam, moderately | ITs-1__.__i Slight None._.__________ Intensive row 78 27 58 | 3.1 155
deep, 0 to 2 percent droughti- cropping or
slopes. ness. R-R-R-Ox.
SeB Seaton silt loam, 2 to 5 | IIe-1_..__] Slight erosion | None.____________ R-R-R-O-M_____ 92 32 69 | 3.7 185
percent slopes. hazard. Contouring_____ .. R-R-R-Ox_______ 92 | 32 | feooee
Terracing.._._...__ Intensive row 92 35272 ISR RN
cropping.
SeC?2 Seaton silt loam, 5 to 9 IITe-1....| Moderate to None_____________ R-O-M__________ 85 30 64 | 3.4 170
percent slopes, severe Contouring.. - ____ R-R-O-M________ 85 30 64 | 3. 4 170
moderately eroded. erosion Terracing.___...___ R-R-R-O-M_____ 85 30 64 | 3. 4 170
hazard.
SeD2 Seaton silt loam, 9 to ITTe-2_.._! Severe ero- None_.___________ Hay or pasture.___{_.____| _____|______ 3.2 160
14 pereent slopes, sion Contouring. ______ ~O-M-M________ 80 28 65| 3.2 160
moderately eroded. hazard. Terracing or R-R-O-M-M._____| 80| 28 65 | 3.2 160
striperopping.

See footnotes at end of table,
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Expected average yields per
acre under a high level of

Map Capability | Management Management Cropping systems management *
symbol Soil unit problems practices and other soil uses !
Corn | Soy- | Oats Hay 3
beans
Bu. Bu. Bu. Tons | AUD*

SeD3 Seaton silt loam, 9 to I1Te—2..._| Severe None.______.____ Hay or pasture..__| 75 28 60 | 3.0 150
14 percent slopes, erosion Contouring_ .- __ ... R-O-M-M ________ 75| 28| 60| 3.0/ 150
severely eroded. hazard. Terracing or R-R-O-M-M_____ 75 28 60 | 3.0 150

stripcropping.

SeE2 Seaton silt loam, 14 to IVe-1.___| Severe Nomne_..____ . Hay or pasture.__ |- | l._____ 3.0 150
18 percent slopes, erosion Terracing or R-O-M-M-M_..___| 75 |...__. 56 | 3.0 150
moderately eroded. hazard. striperopping.

SefF2 Seaton silt loam, 18 to VIe-1..__| Severe None...___..o.___ Hay and pasture, |----_|-——_._{-c___ 2.8 140
30 percent slopes, erosion woodland, wild-
moderately eroded. hazard. life habitats.

SoD Sogn soils, 5 to 14 IVs-1.___| Very shallow | None_____________ Hay and pasture, 35 ... 26 | 1.4 70
perecent slopes. root zone. woodland, wild-

life habitats.
Striperopping. . - - R~-O-M~-M-M-M_ 35 |._.._. 26 | 1.4 70

SoF Sogn soils, 14 to 30 VIIs-1_._| Very shallow | None_____________ Pasture, wood-  |-coo_|co_o|oooo_. 1.0 50
percent slopes. root zone. land, or wild-

life habitats.
Sp Spillville loam__________ I-1..___. Some Some overflow Intensive row 87| 30| 65|35 175
flooding. protection. cropping or
R-R-R-Ox.
Sv Spillville-Colo complex__| ITw—3.___| Some flood- Drainage and Intensive row 86 30 64| 3.4 170
ing and overflow pro- cropping or
wetness. tection. R-R-R-Ox.

TxA Terril loam, 0 to 2 I1__.____ None. None_ ... Intensive row 90 | 321 66| 3.6 180

percent slopes. cropping or
R-R-R-Ox.

TxB Terril loam, 2 to 5 ITe-1____| Slight erosion | None_____ __._____ R-R-R-O-M_____ 87 30 651 3.5 175

percent slopes. hazard. Contouring_.______ R-R-R-Ox______.._ 87 30 65 | 3.5 175
Terracing.___ _.____ Intensive row 87 b5 10 R DS S,
cropping.

Tr Tripoli clay loam . ______ ITw-1.___ Wetness. Tile drainage-.._-- Intensive row 87| 30 65| 3.5 175

cropping or
R-R-R-0O-M.

WaA Waukegan loam, deep, I-2._____ None. None_ - .. _______ Intensive row 87 30 65| 3.5 175

0 to 2 percent slopes. cropping or
R~-R-R-Ox.

WaB Waukegan loam, deep, ITe-1____| Slight erosion | None____________ R-R-O-M____.__ 82 29 61| 3.3 165

2 to 5 percent slopes. hazard. Contouring._ .- --_- R-R-R-O-M ___._. 82 29 61| 3.3 165
Terracing_ ... ... Intensive row 82 | 29 | feeoolioo
cropping.

WgA Waukegan loam, mod- Ils—1...__ Slight None. . _co._o__-__ Intensive row 80 | 28 60 | 3.2 160
erately deep, 0 to 2 droughti- cropping.
percent slopes. ness.

WgB Waukegan loam, mod- IIe-2_...| Slight erosion | None______.______ R-R-O-M-M____._ 80 28 60 | 3.2 160
erately deep, 2 to 5 hazard. Contouring. .- - .- R-R-R-O-M___._._ 80 | 28 | oo|ioos
percent slopes. Terracing._ . _____ Intensive row 80 28 e

cropping.

WgC ‘Waukegan loam, mod- I1le-3..._} Moderate None___ _____..___ R-O-M-M_______ 72 25 54 1 2.9 145
erately deep, 5 to 9 erosion Contouring_ .-~ __ R-R-O-M-M_.___. 72 25 54129 145
percent slopes. hazard. Terracing_ _ ... ____ R-R-R-O-M_____ 72 25 54 | 2.9 145

See footnotes at end of table.
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TaBLE 2.—Management and estimated yields—Continued

Expected average yields per
acre under a high level of
Map Capability | Managament Management Cropping systems management 2
symbol Soil unit problems practices and other soil uses !
Corn | Soy- | Oats Hay 3
beans
Bu. Bu. Bu. | Tons | AUD!
WkA Waukegan silt loam, I-2______ None. None__ .. ____ Intensive row 100 35 751 40 200
deep, 0 to 2 percent cropping or
slopes. R-R-R-Ox.
WnB Winneshiek loam, 2 to ITe-2____| Limited root | None . _..___._.__ R~O-M-M_______ 73 26 55 | 2.9 145
5 pereent slopes. zone and Contouring_______| R-R-O-M______ - 73 26 55 1 2.9 145
slight ero- Terracing or R-R-R-O-M_____ 73 26 55129 145
sion hazard. striperopping.
WnC Winneshiek loam, 5 to IIle-3.___| Moderate None._ - __________ R-O-M-M-M-M_| 65 23 49 | 2.6 130
9 percent slopes. erosion Contouring. ... __ R-O-M-M_______| 65 23 49 | 2.6 130
hazard. Terracing or R-R-O-M-M_ ___ 65 23 49 | 2.6 130
striperopping.

! Each cropping system or other soil use is suggested on the
assumption that it is accompanied by the conservation practice
listed opposite it in the column headed “Management practices.”
Grain sorghum or soybeans can be substituted for corn; another
small grain can be substituted for oats. R=row crop (corn or
soybeans), O=oats, M=meadow, x=green-manure catch. In-
tensive row ecropping is row cropping continuously for 4 years or
more.

2 See text for definition of high level of management.
are based on data compiled before 1964.

Estimates

Types of Woodland

Two types of native woodland occur in Bremer County.
They are the oak—hickory type and the soft maple—
elm—cottonwood type.

The oak—hickory type is on rolling to steep uplands,
where most of the soils are deep and have an ample
supply of moisture. The Bassett, Coggon, Fayette,
Franklin, Oran, Riceville, and Seaton soils predominate.
There are also the Backbone, Chelsea, and Lamont soils,
which are sandy and somewhat droughty, and the Win-
neshiek and Sogn soils, which are underlain by limestone
bedrock. The Sogn soils are very shallow. Besides the
predominant oak and hickory, the stands include elm,
basswood, hackberry, green ash, and cherry.

The soft maple—elm—cottonwood type of woodland
is on nearly level benches and bottom lands, where the
soils vary in moisture-supplying capacity. On the bot-
tom lands are Alluvial land and the Nodaway soils, and
on the benches are the Hagener, Hayfield, Lamont, Law-
ler, Marshan, and Sattre soils. The Sattre and Hayfield
soils are underlain by coarse material and may be
droughty in years of low rainfall. Willow, cottonwood,
and swamp white oak commonly grow on the bottom
lands. Red elm, American elm, willow, cottonwood, soft
maple, swamp white oak, bur oak, shellbark hickory,
green ash, and some black walnut grow on the benches. .

Landscape and windbreak plantings have been estab-
lished in the county since the time of settlement. These
plantings include white pine, red pine, Austrian pine,
Douglas-fir, Scotch pine, and Norway spruce.

3 Except for hay grown on Alluvial land and Marsh, estimated
yields of hay are based on three cuttings a year from first-year
stands. If the soil is suited to alfalfa, the hay crop is assumed to
consist of alfalfa and bromegrass.

¢+ AUD—Animal unit days. The number of days during the
growing season that 1 acre will provide grazing for an animal unit
without injury to the pasture. An animal unit is 1 mature cow,
steer, or horse; 5 hogs; or 7 sheep. It is assumed that 40 pounds
of dry matter per day are needed for one animal unit.

5 Yields from these soils are highly variable because adequate
drainage is seldom obtained.

Factors Affecting Woodland Management

Tree growth is directly related to the capacity of a soil
for supplying moisture. In turn, the moisture-supplying
capacity depends on slope, depth, texture, permeability,
and internal drainage. The moisture supply is limited
in many areas of the sandy, excessively drained Chelsea
soils and of the very shallow Sogn soils.

Aspect, or direction of exposure, also directly affects
the rate of tree growth. Trees generally grow better on
slopes facing north or east than on slopes facing south
or west.

Erosion reduces the effective depth, or root zone, of
Winneshiek, Rockton, Sattre, Sogn, and other shallow
soils. It also interferes with natural reseeding.

Flooding and poor drainage limit tree growth on some
areas of Alluvial land and of the Nodaway soils.

In general, hardwoods do better on high-lime soils
than conifers, except for eastern redcedar. Pines do bet-
ter than hardwoods in old, formerly cultivated fields and
on eroded or depleted soils.

Woodland Suitability Groups

The soils of Bremer County have been placed in six
groups according to their suitability for the growth of
trees. Table 3 lists the soil series, the symbols of their
component mapping units, and the woodland groups in
which the mapping units have been placed. Prairie-
derived soils, which occur on uplands, bottom lands, and
benches, are included in the woodland groups and are
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listed in table 8, but no site indexes and no production

data are given for these soils.

The site index is the height in feet that a specified
kind of tree, growing on a specified soil, will reach in

50 years.

The site indexes and production data given

in table 3 are based on measurements of trees and on
data in USDA Technical Bulletin No. 560 (I6).*

In the following discussions of the woodland suitabil-
ity groups, the soil characteristics that affect the growth
of trees are stated, and the trees suitable for planting
are listed. The lists include species suitable for timber,
windbreaks, and Christmas trees, as well as trees and
Local and State
publications tell which trees are most suitable for spe-
cific uses. The woodland groups are not numbered con-
secutively. They are part of a Statewide system, and
the soils that make up some of the groups do not occur

shrubs for wildlife food and cover.

in Bremer County.

1 Italic numbers in parentheses refer to Literature Cited, p. 117.

TaBLE 3.—Woodland suitability groups, site indexes, and
yields

[No data given for prairie-derived soils]

Wood- Annual
land Site yield of
Soil series and map symbols suit- index hard-
ability woods
group
Alluvial land: Bd. ft.Jacre
Abo . U, 3 160 2190
Aredale
ArB, ArC_ . 4
Atkinson:
AtA, AtB, AtC_______ el 4 |l
Backbone:
BaB, BaC, BaD_._________.____ 1 156 155
Bagsett:
BeB, BeC, BeC2______________ 4| 350 (48-56) 130
Blockton, dark gray subsoil var-
iant:
Bk oo L S (U
Burkhardt:
BuA, BuC._.__.__.___ . ) ] I,
Chelsea:
ChB, ChC, ChE_.___ . ___.___ 1| 356 (47-63) 155
Clyde:
Cko e [ 2 I P
Coggon:
CmB, CmC._______ I 4 1 353 (51-54) 140
Colo:
Cn, CoB_ o ___. 1S I R IR
(For Terril part of CoB, see
Terril series.)
Cresco:
CrB, CrC_ . .. O R ESURERUpp,
Dickinson:
De¢B, DcC, DdA, DdB, DgA,
DgB, DoA, DoB, DoC_____ ) A N DU,
(For Ostrander part of
DoA, DoB, and DoC, see
Ostrander series.)
Dinsdale:
DsB, DsC___ o ____ 4 | e
Fayette:
FaB, FaC2______ . ______ 4 | %868 (54-74) 250
Floyd:
FoB o el 4 _o.
Franklin:
Fr o 4 160 190
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TasLe 3.—Woodland suitability groups, site indexes, and

yields—Continued

Wood- Annual
land Site yield of
Soil series and map symbols suit- index hard-
ability woods
group
Hagener: Bd. ft.jacre
HaB, HaC, HaD, HbA, HbB_.._ N Y
Harpster:
Moo . O e
Hayfield:
Hd, Hm, Hv_______ . ______ 4 158 165
Kenyon:
KeB, KeC, KeC2__._____._____ 4 el
Klinger:
K e A Y PR
Lamont:
LaB, LaC, LaD, LbA______ - 4 67 230
Lawler:
Ld, bme : S D DI
Marsh:
Ma o oo 1S 2 U P
Marshan:
Mr, Ms, Mt_________________ [ R N R
Maxfield:
M X ol __ A D P
Muscatine:
My _ .. F: S I P
Nodaway:
NO e 6 58 165
Oran:
OrA, OrB____ . ___ S 4 155 150
Ostrander:
OsA, OsB, OsC._____ ___.___ 4| L.
Peaty muck:
Pe, Pm_ .. __ [ 2 R R
Port Byron:
PoB, PoC2, PoD2__ . _______ S R P
Readlyn:
ReA, ReB________ I S S P
Riceville:
RfB. .. . 7 150 120
Rockton:
RkB, RkC, RkD___._._______ 4 ||l
Rolfe:
Ro_ [¢ I NS PSP UR
Sable
Sa_ e el 2 D P,
Sattre:
SbA, SbB, SdA_ . . _________ 4 160 190
Seaton:
SeB, SeC2, SeD2, SeD3, Sek?2,
eF2 4 64 210
Sogn:
SoD, SoF__ - . ___ 1|
Spillville:
SP, SV ¢ I R P
(For the Colo part of Sv,
see the Colo series.)
Terril:
TxA, TxB. o ___ [ 3 A DU
Tripoli:
L 1 A [,
Waukegan:
WaA, WaB, WgA, WgB,
WgoC, WKA__ . F S L o..
Winneshiek:
WnB, WnC______ .. 41359 (57-61) 180

1 Estimated.

2 Yields vary; highest yields are obtained from cottonwood,
lowest from elm, ash, and soft maple.

3 Range in site index shown in parentheses.
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WOODLAND SUITABILITY GROUP 1

The soils in this group are droughty. Causes of
droughtiness include location, extreme sandiness, an ex-
cessively drained sandy or gravelly subsoil, and shallow-
ness to bedrock. The seedling mortality rate is high.

The slope range generally is 0 to 14 percent. Some
steeper, north- or east-facing slopes are included.

Eastern redcedar, Scotch pine, jack pine, eastern white
pine, European larch, and red pine are suitable trees for
planting. Honeysuckle, eastern redcedar, Russian-olive,
and wild plum are suitable plants for wildlife food and
cover.

WOODLAND SUITABILITY GROUP 3

The soils in this group are on bottom lands and are
flooded repeatedly. Cottonwood and soft maple are suit-
able trees for planting. Honeysuckle and eastern red-
cedar are suitable for wildlife food and cover.

WOODLAND SUITABILITY GROUP 4

This group consists of deep, moderately permeable
soils in coves, on second bottoms, and on level to sloping
uplands. The slope range generally is 0 to 14 percent,
but some steeper, north- or east-facing slopes are included.
These soils are the most favorable in the county
for trees, though weed competition may be serious.

Trees suitable for planting are eastern redcedar, east-
ern white pine, European larch, red pine, Scotch pine,
black walnut, black cherry, green ash, white ash, bass-
wood, cottonwood, and Norway spruce. Shrubs and
trees suitable for wildlife food and cover are dogwood,
honeysuckle, ninebark, eastern redcedar, Russian-olive,
multiflora rose, and wild plum.

WOODLAND SUITABILITY GROUP 6

The soils in this group are on bottom lands and are
flooded repeatedly. Cottonwood, silver maple, and green
ash are suitable for planting. Honeysuckle is suitable
for wildlife food and cover.

WOODLAND SUITABILITY GROUP 7

This group consists of soils that are tight at a fairly
shallow depth. They range from clay loam to clay in
texture and are moderately to very slowly permeable.
The seedling mortality rate is higher on these soils than
on those in groups 4 and 6.

The slope range generally is 0 to 14 percent.
steeper north- or east-facing slopes are included.

Cottonwood, eastern redcedar, green ash, and hack-
berry are suitable trees for planting on the very slowly
permeable soils. Eastern white pine and Norway spruce
can be planted on the moderately permeable soils. Kast-
ern redcedar, honeysuckle, and native dogwood are suit-
able for wildlife food and cover.

Some

WOODLAND SUITABILITY GROUP 9

The soils in this group are fine textured and are mod-
erately to very slowly permeable. They are similar to
those in group 7 except that they are subject to flooding.
The seedling mortality rate is therefore higher.

Cottonwood and green ash are suitable trees for plant-
ing. Honeysuckle is a suitable plant for wildlife food
and cover.

SOIL SURVEY

Engineering ®

Some soil properties are of special importance in engi-
neering because they affect the construction and main-
tenance of such engineering works as roads, airports,
pipelines, building foundations, water storage facilities,
erosion control structures, drainage systems, and sewage
disposal systems. Permeability, shear strength, compac-
tion characteristics, soil drainage, shrink-swell character-
isties, grain size, plasticity, and reaction (pIl) are
among the soil properties most important in engineering.
Depth to water table, depth to bedrock or sand and
gravel, and topography are also important.

This report does mot eliminate the need for on-site
sampling and testing in preparation for the design and
construction of specific engineering works and uses. It
should be used only in planning more detailed field sur-
veys to determine the condition of the soil, in place, at
the site of the proposed engineering construction.

Information in this report can be used to:

1. Make studies that will aid in selecting and devel-
oping industrial, business, residential, and re-
creational sites.

9. Make preliminary estimates of the engineering
properties of soils in the planning of agricul-
tural drainage systems, farm ponds, irrigation
systems, and diversion terraces.

3. Make preliminary evaluations of soil and ground
conditions that will aid in selecting locations for
highways, airports, pipelines, and cables and in
planning detailed investigations at the locations.

4. Locate sources of gravel and other construction
materials.

5. Correlate performance of engineering structures
with soil mapping units to develop information
that will be useful in planning the design and
maintainence of engineering structures.

6. Determine the suitability of soils for cross-
country movement of vehicles and construction
equipment.

7. Supplement information obtained from other
published maps and reports and aerial photo-
graphs in preparing maps and reports that can
be used readily by engineers.

8. Develop preliminary estimates for construction
in a specific area.

In this survey, engineering data are given in tables 4,
5, and 6. Table 4 contains test data on selected soil pro-
files. Table 5 is a summary of the estimated physical
properties of the soils. Table 6 rates the suitability of
the soils for engineering uses.

Additional information about the soils can be obtained
from other parts of the survey, especially the sections
“General Soil Map,” “Descriptions of the Soils,” “Relief
and Drainage,” and “Genesis, Classification, and Mor-
phology of Soils.”

Some of the terms used in agricultural soil science dif-
fer from those used in engineering, and some words—for

2This section was prepared in cooperation with the Iowa State
Highway Commission and the Division of Physical Research,
Bureau of Public Roads.
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example, clay, silt, sand, and granular—have special mean-
ingsinsoil science. Such terms are defined in the Glossary
at the back of this survey.

Engineering Classification Systems

Most highway engineers classify soil materials in
accordance with the system approved by the American
Association of State Highway Officials (AASHO) (7).
In this system soil materials are classified in seven prin-
cipal groups. The groups range from A-1, consisting of
gravelly soils of high bearing capacity, to A-7, which is
made up of clay soils having low strength when wet.

Some engineers prefer the Unified system, which was
developed by the Corps of Engineers (20). In this sys-
tem soil materials are identified as coarse grained (8 clas-
ses), fine grained (6 classes), or highly organic. In table
5, the soils of Bremer County have been classified accord-
ing to the AASHO and Unified systems. Basic informa-
tion about the classification of soils for engineering
purposes can be obtained from the PCA Soil Primer
(12).

Test Data

Engineering test data for 8 soil profiles are given in
table 4. The tests were performed by the Towa State
Highway Commission in accordance with standard pro-
cedures of the American Association of State Highway
Officials. Tests were made for moisture-density, liquid
limit, and plastic limit. Mechanical analyses were also
made to determine the texture of the soils and the
AASHO and Unified classifications.

The moisture-density test is made to determine the
compaction qualities of a soil. If a soil material is com-
pacted at successively higher moisture content, assuming
that the compactive effort remains the same, the density
of the compacted material will increase until the opti-
mum moisture content is reached. After that, the den-
sity decreases with increase in moisture content. The
highest dry density obtained in the compaction test is
termed maximum dry density. Moisture-density data are
important in earthwork, for, as a rule, optimum stability
is obtained if the soil is compacted to the maximum dry
density when it is at the optimum moisture content.

The liquid limit and plastic limit indicate the effect of
water on the consistence of soil material. As the mois-
ture content of a fine-grained soil is increased from the
dry state, the material changes from a solid to a semi-
solid, or plastic, state. As the moisture content is further
increased, the material changes from a plastic to a liquid
state. The plastic limit is the moisture content at which
the soil material passes from a solid to a plastic state.
The liquid limit is the moisture content at which the
material passes from a plastic to a liquid state. The
plasticity index is the numerical difference between the
liquid limit and the plastic limit. It indicates the range
of moisture content within which a soil material is
plastic.

Mechanical analyses were made by a combination of
the sieve and hydrometer methods. The percentages of
clay obtained by the hydrometer method alone should
not be used as a basis for naming soil textural classes.

Estimated Physical Properties of the Soils

The estimates in table 5 are based on the test data in
table 4, on information given in other sections of the
survey, and on experience with the same kinds of soils in
other counties.

Although the detailed soil map, the soil descriptions,
and the estimates in table 5 serve as a guide for evalu-
ating most of the soils in the county, a detailed investiga-
tion at the site of the proposed construction is needed
because as much as 15 percent of an area designated as
a specific soil on the map may consist of areas of other
soils too small to be shown on the published map. By
comparing the soil deseription with the result of investi-
gations at the site, the presence of an included soil can
usually be determined.

The rates of permeability given in table 5 are based
on the movement of water through the soil in its undis-
turbed state. The rates depend largely on the texture
and structure of the soil.

Available water capacity refers to the approximate
amount of capillary water in the soil at field capacity.
When the soil is air dry, this amount of water will wet
the soil material to a depth of 1 inch without deeper
percolation.

The shrink-swell potential is an indication of the vol-
ume change that can be expected with a change in mois-
ture content. In general, soils classified as CII and A7
have a high shrink-swell potential. Clean sand and grav-
el (single-grain material) and most other nonplastic or
slightly plastic soils have a low shrink-swell potential.

Soil Properties Affecting Road Construction ®

Many of the soils of Bremer County formed in 2 to 4
feet of loess over glacial till on nearly level to gently
sloping uplands. On gently to moderately sloping hill-
sides, the loess thins out and disappears and the soils are
underlain by glacial till.

The Klinger, Sable, and other soils derived from loess
on nearly level uplands are fine-textured soils that have
an A-7 (MH, ML-CL) classification and a moderately
high index number. The material in the surface layer is
organic and is difficult to compact, and the subsoil is
slightly plastic. The Dinsdale soils and others that
formed on stronger slopes in loess over till have a less
well developed surface layer and a less plastic A-7 (CL)
subsoil, but still have a rather high group index number.
Loess soils erode readily. Sod, pavement, or check dams
may be needed in gutters and ditches to control erosion.

In the soils derived from thin loess over till, the season-
al high water table is usually perched above the glacial
till. In the more nearly level soils and in the depression-
al soils, a shallow perched water table occurs locally
above the somewhat plastic B horizon. In these areas
the in-place density of the loess is relatively low, and the
soil has a high moisture content. This high moisture
content may cause instability in embankments unless it
is controlled so as to permit compaction to high density.

®This subsection was prepared by RoBERT E. BLATTERT, soils
geologist, Towa State Highway Commission.
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TaBLE 4.—FEngineering

[Tests performed by the Iowa State Highway Commission in accordance with standard

Moisture-density datat
Towa
report
Soil name and location Parent material AE]% Depth Horizon
1—
Maximum | Optimum
dry moisture
density
In. Lb. per cu. ft. Pet.
Clyde clay loam:
322 feet N. and 371 feet W. of SE. cor., Local alluvium over 7005 5to 16 | A12__.____. . 95 24
NEl4 sec. 10, T. 92 N,, R. 14 W. Towan till. 7006 23t028 | B2g._________ 122 10
7007 33to4s | Clo._____ R 118 11
7008 451072 | C2.__________ 120 11
Colo silty elay loam:
625 feet N. and 160 feet W. of SE. cor., SW14 | Alluvium. 6999 6to12 | A12_.________ 96 18
sec. 4, T.91 N,, R. 12 W. 7000 24t035 | A4 .________ 101 18
7001 56t062 | C3..._______ 116 12
Kenyon loam:
553 feet N. and 310 feet E. of SW. cor., gec. | Iowan till. 1108 0to 5 Ap__ . ____ 109 15
31 T.93 N,, R. 13 W. 1109 25t033 | B22___._____. 114 14
1110 54t062 | C1___________ 118 12
Klinger silty clay loam:
284 feet N. and 387 feet E. of SW, cor., NE1; | Wisconsin loess over 1120} 0109 Al — 93 22
SEl; see. 26, T. 91 N, R. 12 W. Towan till. 1121 19t026 | B21__________ 103 19
1122 31 to 40 | B31 and B32__ 118 12
Readlyn loam:
878 feet N. and 605 feet W. of SE. cor., sec. | Iowan till. 1111 0to8 Ap__ . 98 20
34, T.93 N, R 11 W. 1112 30to37 | B23_________. 118 13
1113 441050 | Cl__________. 122 11
Spillville loam:
250 feet N. and 185 feet W. of SE, cor., SWi4 | Alluvium. 6997 0tol12 | Alland A12__ 87 27
sec. 4, T.91 N., R. 12 W. 6998 | 36 tod7 | Al5_____.__ 96 18
Tripoli clay loam:
1,355 feet E. of SW. cor., sec. 35, T. 93 N., | Iowan till. 6994 0t09 Apo . 98 20
R. 13 W. 6995 29t038 | B22__________ 117 12
6996 38to66 | C__________._ 118 12
Waukegan loam, moderately deep:
E. cor.,, SE4NWI; sec. 7, T. 93 N., R. | Alluvium. 7002 0to9 Al .. 102 17
14 W. 7003 13to24 | B2___ . ____ 103 17
7004 | 28to44 | IIC2__. ______ 124 9
1 Based on AASHO Designation T 99-57, Method A (1). the fine material is analyzed by the hydrometer method, and the

2 Mechanical analyses according to AASHO Designation T 88 (I). various grain-size fractions are calculated on the basis of all the
Results obtained by this procedure may differ somewhat from material, including that coarser than 2 millimeters in diameter.
results that would have been obtained by the soil survey procedure In the SCS soil survey procedure, the fine material is analyzed by
of the Soil Conservation Service (SCS). In the AASHO procedure, the pipette method, and the material coarser than 2 millimeters in
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test data o
procedures of the American Association of State Highway Officials (AASHO) (1)]
' Mechanical analysis 2
Classification
Percentage passing sieve— Percentage smaller than— Liquid Plas-
limit ticity
index
No.4 | No. 10 | No. 40 | No. 200| 0.05 0.005 0.002 0.001
2in. | % in. (4.7 (2.0 (0.42 (0.074 mm. mm. min. mm. AASHO Unified 3
mm.) mm.) mm.) mm.)
____________________ 100 84 58 54 29 22 18 50 23 | A-7-6 (11) | MIL—~CL.
_______ 100 99 99 75 51 38 20 17 15 32 19 | A-6(6)_..__| CL.
____________________ 100 60 10 7 4 4 4 ¢ NP NP | A-3(0).__._| SP-SM.

100 99 98 97 88 49 38 22 18 15 24 12 | A-6(4)_____ SC.
____________________ 100 99 85 76 38 31 27 47 24 | A-7-6(15)__| CL.
____________ 100 99 98 82 75 39 32 27 43 24 | A-7-6(14)__| CL.
____________________ 100 99 60 49 21 18 17 26 12 | A-6(6)_____| CL.
____________________ 100 87 52 45 23 17 12 31 12 | A-6(4).____| CL.
____________ 5100 99 89 61 54 32 27 23 33 16 | A—6(8).____| CL.
____________ 5100 98 91 67 58 29 24 19 31 17 1 A-6(9)_._._) CL.
SR SR 100 99 93 86 35 27 20 44 17 | A-7-6(12)_.| ML-CL.
____________________ 100 99 95 85 37 32 30 43 23 | A-7-6(14)__| CL.
,,,,,, 6 100 99 98 87 56 51 31 27 24 32 17 | A-6(7)._.__| CL.
,,,,,,,,,,,,,,,,,,,, 100 92 65 57 27 21 15 39 15 { A-6(8)_____| ML-CL.
,,,,,, 100 99 98 85 57 52 32 28 24 35 20 | A-6(8)_____| CL.

100 99 99 97 87 58 55 28 24 22 29 15 | A-6(7)_____ CL.

___________________ 100 95 72 63 24 16 11 54 20 | A-7-5(14)_.} MH.
,,,,,,,,,,,, 100 99 94 68 57 28 23 20 38 18 | A-6(10).___| CL.
,,,,,,,,,,,,,,,,,,,, 100 91 64 56 29 28 17 39 18 | A-6(9)_____| CL.
,,,,,,,,,,,, 100 99 89 61 56 34 28 25 35 20 | A-6(9.__..| CL.

100 99 96 94 86 62 54 31 25 18 32 17 | A-6(8)___.. CL.
____________ 100 98 85 66 60 26 18 12 40 17 | A-6(9)_____| CL.
______ 100 98 94 83 65 61 29 22 17 37 15 | A-6(8)_____| CL.

100 98 84 72 23 4 3 2 2 2 NP NP | A-1-b(0).__| SW.
diameter is excluded from calculations of grain-size fractions. The ¢ Nonplastic.

mechanical analyses used in this table are not suitable for use in
naming textural classes of soil.

3 SCS and BPR have agreed to consider that all soils having
plasticity indexes within two points from A-line are to be given a
borderline classification, such as ML~CL.

5 Profile description states that 3 to 7 percent of the glacial till
below the B1 horizon contains stones 3 inch to 4 inches in diameter.
6 Profile description states that numerous rounded stones, 14 inch
to 234 inches in diameter, are concentrated in the upper 3 inches.
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TABLE 5.—FEstimated physical

Classification
Depth
Soil name Water table from
surface
USDA texture
Inches
Alluvial land (Ab) __ . __ . ________ Variable, but generally high,
All properties variable; no classifieation pos-
sible.

Aredale (ArB, ArC) . ______ Below 5 feet., Otol4 | Loam._____ . _____ _ . ______.
14to 50  Loam__________________________
50080 | Loam._________________ _________

Atkinson (AtA, AtB, AtC)___.___________________ Below 5 feet. 0to20 | Loam__________________________
20t035 | Clayloam._.____________________
35t040 | Clay.___ . ______________

Backbone (BaB, BaC, BaD). ____________.______ Below 5 feet. 0t020 | Loamy sand. _ __________________
20 to 28 | Sandy loam to sandy clay loam.___

Bassett (BeB, BeC, BeC2) . _ . _______________ Perched at 24 inches during 0tol7 | Loam_______ __________________

extended wet periods. 17 to 55 | Heavy loam___ _________________
55t0 80 | Heavy loam._ ___________________

Blockton (Bk). - - - ______ Perched at 24 inches during 0 to 15 | Light silty clay loam_____________

extended wet periods. 15t045 | Silty clay_______________________
45 to 80 | Sandy loam to gravelly sand______

Burkhardt (BuA, BuC) _____ _ _____ . ____ Below 5 feet. 0 to 13 | Sandy loam to loam_ . ___________
13 to 80 | Gravelly sand__ ________________

Chelgea (ChB, ChC, ChE) _ _ . __ . _______ Below 5 feet. 0 to 80 | Fine and medium sand___________

Clyde (CK) o oo o o ______ Seasonally high at 12 inches, 0to 20 | Clay loam to loam_______________
20 to 50 | Loam to loamy sand___ . _________
50 to 80 | Heavyloam.  __ _______________

Coggon (CmB, CmC)____ . __________.____._ Perched at 24 inches during O0tol17 | Loam._______.________ _ ________

extended wet periods. 17 to 55 | Heavyloam___ ____ ____________
55 to 80 | Heavy loam. . ____ _____________ s

Colo (Cn) e e oo . Seasonally high at 24 inches, 01040 | Silty elay loam__________________
40 to 60 | Silty clay loam to loam__ . _______

Colo-Terril complex (CoB).

See individual soils.
Cresco (CrB, CrC) . ______. Perched at 24 inches during 0tol7 | Loam____ . ____________________
extended wet periods. 17 to 50 | Heavy loam___ _____ . _________
50t080 | Heavy loam.___ ________ _________

Dickinson (DeB, DeC) - ____________ Below 5 feet. 0to27 | Sandy loam __ ____ ____________
27 to 80 and_____________ . ______

Dickinson, benches (DdA, DdB).___ ____________ Below 5 feet. 0t027 | Sandy loam_____________________
27 t0 40 and . - .. _________
40 10 80 | Sand or gravelly sand____________

Dickinson, gravelly substratum (DgA, DgB).__ _._| Below 5 feet. 0t030 | Sandy loarma.__ ... . . ______
80 to 80 | Gravellysand___________________

Dickinson-Ostrander complex (DoA, DoB, DoC).

See individual soils.

Dinsdale (DsB, DsC)___ __________._____________ Below 5 feet. 0to12 | Silty elay loam__________________
12 10 30 | Silty elay loam__________________
30to80 | Heavyloam____________________

Fayette (FaB, FaC2). __________________________ Below 5 feet. 0tol3 | Siltloam____.__ . _____
13t0 35 | Silty clayloam__________________
35t080 | Siltloam.___________ .. ______ __

See footnote at end of table.
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and chemical properties of the soils

Classification—Continued Percentage passing sievel
Available
Perme- water Reaction Shrink-swell
No. 4 No. 10 | No. 200 ability capacity potential
Unified AASHO (4.7 mm.) | (2.0 mm.) | (0.074
mm.)
Inches per Inches per pH
hour inch of soil
CL.. . ____ _____ A6 .. 100 100 | 65 to 80 | 0.8 to 2.5 0.15t00.19 | 5.6 to 6.5 | Moderate.
CL_______________ A6 ____ 100 100 | 65t0 80 | 0.8 to 2.5 .14 to0 .18 | 5.6 to 6.5 | Moderate.
Cl__ . __.___ A6 ____ 99 96 to 99 55t0 65 | 0.2to 25 .14 to .18 | 6.6 to 7.8 | Moderate.
Clo______ . __ ____ A-6______ _____ 100 100 | 60 to 75 0.8 to 2.5 .15t0 .19 | 6.1 to 7.3 | Moderate.
CL__ . ____________ A6 99 96 to 99 60to 70 | 0.2to 2.5 .16 to .18 | 6.1 to 6.5 | Moderate.
CH_.____. . ______ A-T-6________.__ 95 to 100 | 90 to 100 | 65 to 95 .05 to 0.2 .14 to0 .18 | 6.4 to 7.0 | High.
SM_______________ A-2-4_ ________ 100 100 | 15t0 30 | 2.5 to 5.0 .04 to .06 | 6.1t0 6.5 | Low.
SCor CL_________ A-4to A-6_____ 100 100 | 36 to 55 | 0.8 to 2.5 .10 to .18 5.1 to 6.0 | Low to moderate.
ClL___ . _____ A-6___________. 100 100 | 55 to 75 0.8 to 2.5 15 t0 .19 | 5.1 to 6.5 | Moderate.
CL__ . ____.__. A-6______ 99 96 to 99 55 to 65 0.2 to 0.8 .14 to .18 4.8 to 5.5 | Moderate.
ClL_o_____________ A-6________ ___ 99 96 to 99 55 to 65 0.2 to 0.8 .14 to .18 6.0 to 7.5 | Moderate.
MI~CLor CL___._ A-7-6___ . 100 100 | 94to 98 | 0.8 to 2.5 .20 t0 .22 | 5.1 to 6.5 | Moderate to high.
CH_ ______________ A-7-5__ . ____ 100 100 99 >0.05 .15 t0 .18 | 5.1 to 6.5 | Very high.
SCor SW_________ A-4to A-1-b___| 84 to 100 | 72 to 100 3 to 50 2.5 to 10+ .02 to .14 6.1 to 7.3 | Low to none.
SMor CL_________ A-4_ . _ 98 94 36 to 65 | 2.5 t0 5.0 .11to .16 | 5.6 to 6.5 | Low.
SW__ L _____ A-1-b_________ 84 72 3to6 10+ .02 5.6 to 6.5 | None.
SP-SM.___._. ... A-3 100 100 4to15 | 5.0to 10 .02 to .04 | 5.1to 7.0 | None.
CL, MH, or OH___| A-7-6________._ 100 100 | 55 t0 76 | 0.8 to 2.5 .16 to .20 | 6.1 to 7.3 | High.
CLorSP.________ A6, A-3_______ 99 99 10to 65 | 0.8 to 2.5 .06 to .18 | 6.6 to 7.3 | Moderately low.
CL______ . ______ A-6____________ 99 96 to 99 55 to 65 0.2 to 0.8 .14 to .18 6.6 to 7.3 | Moderate.
Cl___ .. ___ A-6____________ 100 100 | 55 to 75 0.8 to 2.5 1410 .18 | 5.1 to 6.5 | Moderate.
Cl___ . _______ A6 _________ 99 96 to 99 55 to 65 | 0.2 to 0.8 .14 to .18 | 4.5 to 5.5 | Moderate.
CLo_ . ____ A-6____________ 99 96 to 99 55 to 65 0.2 t0 0.8 .14 to .18 6.1 to 7.8 | Moderate.
CL, ML, or OH____| A-7-6__________ 100 100 | 80 to 90 | 0.2 to 0.8 .20 to .22 | 6.1t0 7.3 | High.
CL____ __________ A—6____________ 100 100 | 60 to 85 | 0.2 to 0.8 14 to .21 | 6.1 to 7.3 | Moderate.
CL_________ . ___ A-6___________ 100 100 | 55t075 | 0.8 t0 2.5 .16 to .20 5.11t06.5 | Moderate.
CL___________ ___ A-6__ ___ .. 99 96 to 99 55t065 | 0.2t00.8 .14t0.18 | 5.1t06.0 | Moderate.
Clicee o _ A-6____________ 99 96 to 99 55t065 | 0.2t00.8 .14t0.18 | 6.11t07. 8 | Moderate.
SMorSC__.__.____ A-4_ ___________ 100 100 | 36 to 50 | 2. 5t05.0 .11t0.15 | 5.1t07.3 | Low.
SMorSP____.____ A-3 .. 100 100 4to15 | 5. 0to 10 .02t0.04 | 5.1t06.5 | None.
SMorSC__...__._ A4 100 100 | 36 to 50 | 2. 5 t0 5.0 .11t0.15 | 5.1t07.3 | Low.
SMorSP_________ A3 . 100 100 4t015 | 5.01t010 .02t0.04 | 5.1t06.5 | None.
SM to SP or SW___| A-3to A-1-b___| 84 t0o 100 | 72 to 100 3to 15| 5 0 to 10+ .02t0.04 | 5. 1t06.5 | None.
SMorSC_________ A4 ________ 99 97 36t050 | 2.5105.0 .10to.14 | 5.1t07.3 | Low.
SW_ L. A-1-b____.______ 84 72 3to6 10+ L,02 | 5,1t06.5 | None.
CL or ML-CL.____ A-6___ . ___ 100 100 | 90t095 | 0.8t02. 5 .20t0.22 | 5.6 to 6.5 | Moderate to high.
CL.__ . ___ A-7T-6____ .. ___ 100 100 | 90t0 95 | 0.8t0 2. 5 .19t0.21 | 5.6 to 6. 5 | Moderate to high.
Clo . A6 ___ 99 96 to 99 551065 | 0.2t00. 8 .14 t0.18 | 6. 0to 7. 8 | Moderate.
MLor CL________ A-4to A-6_____ 100 100 | 946098 | 0.8 t02. 5 .18 t0.20 | 5.6 to 6.5 | Moderate.
CL___ . _____ A-7-6__________ 100 100 | 941098 | 0.8t0 2.5 .19t0.20 | 4.7 to 5. 5 | Moderate to high.
CLoc . A6_ __________ 100 100 | 90t096 | 0.8 to 2. 5 .17 t0.19 | 5.6 to 7. 8 | Moderate.
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TasLe 5 —Estimated physical
Classification
Depth :
Soil name Water table from
surface
USDA texture
Inches
Floyd (FoB). - - Seasonally high at 24 inches. 0t020 | Loam._ . _______________________
20 to 50 | Loam to loamy sand_____________.
50 to 80 | Heavy loam_ __ _________________
Franklin (Fr) . Seasonally high at 36 inches. Otol2 | Siltloam.___ . . __________.__
12 to 30 | Silty clay loam__________________
30to080 | Heavyloam___ _________________
Hagener (HaB, HaC, HaD)_________________ .. Below 5 feet. 0tol1s | Loamysand____________________
156080 | Sand .. _______ . _________
Hagener, benches (HbA, HbB)___________________ Below 5 feet. Otols | Loamysand____________________
15 to 30 and_ .o ____
30 to 80 | Sand to gravelly sand. _ . ________
Harpster (He) - _ .o .. Seasonally high at 18 inches. 0 to 20 | Silt loam to silty elay loam_______
20 to 35 | Silt loam to silty clay loam_______
351080 | Siltloam_._____________________
Hayfield, deep (Hd).__ . ___ Seasonally high at 36 inches. 0to42 | Loam__________________________
42 to 80 | Loamy sand to gravelly sand._____
Hayfield, moderately deep (Hm)___ _____________ Seasonally high at 36 inches. 0t030 | Loam_____________________________. -
30 to 80 | Loamy sand to gravelly sand______
Hayfield, dark brown variant (Hv)___ ___________ Seasonally high at 36 inches. 0to38 | Loam__________________________
38 t0 80 | Loamy sand to gravelly sand_____
Kenyon (KeB, KeC, KeC2). ... . _________. Perched at 24 inches during ex- 0to17 | Loam__________________________
tended wet periods. 17 to 50 | Heavy loam____________________
50 to 80 | Heavy loam. _ _________________
Klinger (Kg) - .. Seasonally high at 36 inches. 0 to 15 | Silty elay loam. ________________
15to 380 | Silty elayloam_ . ______________
30to 80 | Heavyloam_______________.____
Lamont (LaB, LaC, LaD)____ . ________ Below 5 feet. 0to 16 | Sandyloam_____________________
16 to 30 | Sandy loam to light sandy clay
loam.
30t080 | Sand._______________________.__
Lamont, benches (LbA)_ . ____ . ____ Below 5 feet. 0to 16 | Sandyloam_____________________
16 to 30 | Sandy loam to light sandy clay
loam.
30to 40 | Sand___________________________
40 to 80 | Sand or gravelly sand____________
Lawler, deep (Ld) _ - ___________ Seasonally high at 36 inches, Otol18 | Loam__________________________
18t042 | Loam._ .. .. ______________.
42 to 80 | Loamy sand to gravelly sand_____
Lawler, moderately deep (Lm)_ ___ . _____.____ Seasonally high at 36 inches, Oto18 | Loam_ . _________________._____
18030 | Loam__ . __________ ..
30 to 80 | Loamy sand to gravelly sand. ____
Marsh (Ma) ____ L _._. At surface.
All properties variable; no classification
possible.
Marshan (Mr, Ms) _________ _________ _______ Seasonally high at 18 inches; Oto18 | Clayloam.______________________
at 0 to 10 inches in depressions. 18 t0 42 | Clay loam.___._________________
42 to 80 | Loamy sand to gravelly sand___ ___
Marshan, moderately deep (Mt)______ . ___ _____ Seasonally high at 18 inches. Oto 18 | Clayloam_______ . .. __________
18t0 30 | Clayloam___ . ____________
30 to 80 | Loamy sand to gravelly sand______
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and chemical properties of the soils—Continued

Classification—Continued Percentage passing sieve !
. Available
Perme- water Reaction Shrink-swell
No. 4 No. 10 No. 200 ability capacity potential
Unified AASHO (4.7 mm.) | (2.0 mm.) | (0.074
mm.)
Inches per Inches per pI
hour inch of soil
ClLior ML_________ A-6_. 100 100 | 55t075 | 0.8 t02.5 10.18t00.22 | 6.1t07. 3 | Moderate.
CLorSM___.__._. A-6, A-3_______ 99 99 10t0 65 | 0.8t0 2. 5 .06t0.18 | 6.11t07.3 | Moderate to low.
CL._. ___________ A6 _ 99 96 to 99 55t065 | 0.21t00.8 .14 t0.18 | 7. 0t0 7. 8 | Moderate.
MLor CL_________ A-6____________ 100 100 1 90to95 | 0.8t02. 5 .18 to.20 | 5 6 to 6. 5 | Moderate.
CL_ . _________ A-7-6_ . ___ 100 100 | 90095 | 0.8t0 2. 5 .18 t0.21 | 5.11t06.0 | Moderate to high.
CL.. . _______ A6 ___________ 99 96 to 99 551065 | 0.2t00. 8 .14 t0.18 | 6.11t07. 8 | Moderate.
SM____ . ___ A-2-4_ _________ 100 100 | 15t025 | 5.01t0 10 .04t0.06 | 5,1t07.3 | Low.
SMorSP____.____ A3 . 100 100 4tol15 | 5. 0to010 .021t0.04 | 5.1t07.3 | None.
SM .. A-2-4 ___ . 100 100 | 156025 | 5. 0to 10 .04t0.06 | 5.1t07. 3 | Low.
SMo___ .. A3 . ... 100 100 5tol5 | 5. 0t010 .02t0.04 | 5.1t07.3 | None.
SM to SP or SW___| A-3to A-1-b_._| 84 t0o 100 | 72t0 100 | 3 to 15| 5. 0 to 10+ .02t0.04 | 5.1t07.3 | None.
ML or OHor CL__| A-7-6__________ 100 100 1 92t097 | 0.8t0 2. 5 .20t0.22 | 7.6 to 8 4 | Moderate to} high.
CL._______ . __ A-7-6_ .. ... 100 100 | 921097 | 0.2t00. 8 .18t0.20 | 7.6 to 8 4 | Moderate to_high.
CL__ . _______ A-6____________ 100 100 | 921097 | 0.8t0 2. 5 .17 t0.19 | 7.6 to 8 4 | Moderate.
Clio o ____ .. A6_______.____ 100 | 96 to 99 55t080 | 0.8t0 2.5 .14 t0.19 | 4. 51t06.5 | Moderate.
SM to SP or SW___| A-3to A-1-b___| 84 t0 100 | 72 to0 100 3to 15 | 5 0to 10 .02t0.04 | 4. 5t06. 0 | None.
CLo A—6_ .. 99 94 to 98 55t075 | 0.8t02. 5 .14 t0.19 | 4 5t06.5 | Moderate.
SM to SP or SW___| A-3to A-1-b___| 84 to 100 | 72 to 100 3tol5 | 5 0to 10+ .02t0.04 | 4. 5t06.0 | None.
CL._.__ . A-6____ . 100 | 94 to 99 55t075 | 0.8t02. 5 .14 t0.19 | 4. 51t06.5 | Moderate.
SM to SP or SW___| A-3t0 A-1-b__._| 84 to 100 | 72 to 100 3tol5 | 5 0to 10+ .02t0.04 | 4 5t06.0 | None.
Clo_ . __ A-6_ . 100 100 | 65 to 75 0.8 to 2.5 .16 to .20 5.1 to 6.5 | Moderate.
Clo . _____ A6 99 96 to 99 55 to 65 0.2 to 0.8 .14 to .18 5.1 to 6.0 | Moderate.
Cl. o ___ A-6____________ 99 96 to 99 55 to 65 0.2 to 0.8 .14 to .18 6.1 to 7.8 | Moderate.
MIL-ClL__________. A-7-6__________ 100 100 | 90 to 95 .08 to 2.5 .20 to .22 5.6 to 6.5 | Moderate tojhigh.
CL.___ _________ A-7-6________ . 100 100 | 90 to 95 .08 to 2.5 .19 to .21 5.1 to 6.2 | Moderate to high.
CL____._._________ A6 ___________ 99 96 to 99 55 to 65 .02 to .08 .14 to .18 6.1 to 7.8 | Moderate.
SMorSC.________ A4 100 100 | 36 to 50 2.5 to 5.0 .10 to .14 5.6 to 7.3 | Low.
SC. . A~4 to A-6_____ 100 100 | 36 to 50 2.5 t0 5.0 .12 to .16 5.1 to 6.5 | Low to moderate.
SMorSP_________ A-3_________ 100 100 4 to 15 5.0 to 10 .02 to .04 5.1 to 6.5 | None.
SMorSC__.__.___ A4 100 100 | 36 to 50 | 2.5 t0 5.0 .10 to .14 | 5.6 to 7.3 | Low.
SC_o o __ A4 to A-6_____ 100 100 | 36 to 50 2.5 to 5.0 .12 to .16 5.1 to 6.5 | Low to modcrate.
SMorSP_______ __ A-3_______ 100 100 | 4 to 15 5.0 to 10 .02 to .04 | 5.1 to 6.5 | None.
SM to SP or SW___| A-3 to A-1-b___| 84 to 100 | 72 to 100 3 to 15 5.0 to 10+ .02 to .04 5.1 to 6.5 | None.
ML or CL._______ A-6____________ 100 99 55 to 75 0.8 to 2.5 .15 to .19 5.1 to 6.5 | Moderate.
CL___.___________ A6____________ 99 | 96 to 99 55 to 75 | 0.8 to 2.5 .14 to .18 | 5.1 to 6.5 | Moderate.
SM to SP or SW___| A-3 to A-1-b___| 84 to 100 | 72 to 100 3to 15 5.0 to 10+ .02 to .06 5.1 to 6.5 | None.
MLor CL________ A6 _____ 100 98 55 to 75 0.8 to 2.5 .18 to .20 5.1 to 6.5 | Moderate.
CL____ o __.._. A6 ___________ 99 94 to 98 55 to 75 0.8 to 2.5 14 to .18 | 5.1 to 6.5 | Moderate.
SM to SPor SW___| A-3to A-1_____ 84 to 100 | 72 to 100 3to 15 5.0 to 10+ .02 t0 .06 | 5.1 to 6.5 | None.
CLorOH____ _____ A7 100 99 | 55to 80 | 0.2 to 0.8 .18 t0 .20 | 6.5 t0 7.3 | Moderate to high.
CL__________._____ A—6____________ 99 | 96 to 99 55 to 80 | 0.2 to 0.8 .16 to .18 | 6.5 to 7.3 | Moderate.
SM to SPor SW___i A-3to A-1-b.__| 84 to 100 | 72 to 100 3 to 15 5.0 to 10+ .02 to .06 6.5 to 7.3 | None.
CLorOH..__ | A~7____________ 100 99 | 55t075 | 0.2 t0 0.8 .18 to .20 | 6.5 to 7.3 | Moderate to high.
CL_______________ A6 __ 99 | 94t098 | 55t075 | 0.2t00.8 .16 to .18 | 6.5 to 7.3 | Moderate.
SM to SP or SW___! A-3 to A-1-b___| 84 to 100 | 72 to 100 3 to 15 5.0 to 10+ .02 to .06 6.5 to 7.3 | None.
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TABLE 5.—FEstimated physical

Classification
Depth
Soil name Water table from
surface
USDA texture
Inches
Maxfield (Mx) . _ ____ . ____. Seasonally high at 18 inches. 0to 18 | Silty clay loam .. _______________
18t0 30 | Silty clayloam_.__._ . _____
30to 80 | Heavyloam____________________
Muscatine (My) .. .. Seasonally high at 36 inches. 0to 15 | Silty elay loam__._____._.________
15 to 35 | Silty elay loam__________________
35to 80 | Siltloam. . ___________________
Nodaway (No) .. _ . ol __ Below 5 feet. 0to 40 | Silt loam_ .. __ . _____.____
40 to 80 | Silt loam to silty clay loam_______
Oran (OrA, OrB) . ____. Seasonally high at 30 inches. Oto19 | Loam._________________________
19 to 50 | Heavy loam_______ . __________
50 to 80 Heavy loam_____________________.
Ostrander (OsA, OsB, OsC) . ____._ . ______._. Below 5 feet. 0to 19 Loam _________________________.
19 to 45 Loam__._______ . _ _____
45t080 | Loam__._______________ _ _ ____
Peaty muck, deep (Pe)_______ . __________.___. Seasonally at surface. 0 to 50 Peaty muek .. .__________________
50 to 80 | Loam to loamy sand_______ __ __
Peaty muck, moderately deep (Pm)_.____________ Seasonally at surface. 0 to 30 Peaty muek _. . __________________
30 to 80 | Loam to loamy sand_____________
Port Byron (PoB, PoC2, PoD2) . __ ... _______.___ Below 5 feet. 0 to 80 Silt loam____________ . ______.
Readlyn (ReA, ReB) ________ . ___ _ ___ Seasonally high at 30 inches. 0tol19 | Loam_ __________ _____ __ ___ __
19 to 47 Heavy loam_____________________
47 to 80 Heavy loam____ . ________ ____ __
Riceville (RfB) ... _ . .. ______ Seasonally high at 30 inches. 0to19 | Loam______________________.___
19 to 50 Heavy loam to light clay loam____
50 to 80 | Heavy loam to light clay loam__ ..
Rockton (RkB, RkC, RkD) .. . ____ Below 5 feet. 0 to 20 Loam__.________ . ___________
) 20 to 26 Clay loam__.___________________
26t028 | Clay___ . _____ . ___ B
Rolfe (Ro) ... Normally below 48 inches; 0to18 | Siltloam________________________
perched at 20 inches during 18 to 86 | Silty clay loam to clay loam______
wet periods. 36 to 80 | Loam to loamy sand_.___________
Sable (Sa)_ .. e . Seasonally high at 18 inches. 0to 18 | Silty elayloam______ ___________.
18 to 35 | Silty clay loam__________________
35 to 80 Siltloam__________ . _______
Sattre, deep (ShA, SbB)____ _ . ___.__ Below 5 feet. 0to42 | Loam._.______ . _________
42 to 80 | Loamy sand to gravelly sand______
Sattre, moderately deep (SdA) __________________ Below 5 feet. 0to30 | Loam__________ . ___________.____
30 to 80 Loamy sand to gravelly sand__.__
Seaton (SeB, SeC2, SeD2, SeD3, SeE2, SeF2).___| Below 5 feet. 0 to 80 Silt loam________ e
Sogn (SoD, SoF) ... ____. Below 5 feet., Otol1l | Loam._____._ _ _ _ ___________
Spillville (Sp) .- L _._.. Below 5 feet. 0 to 40 Loam_____  _ _______________
40to60 | Loam.__________________________
Spillville-Colo complex (Sv).
See individual soils.
Terril (TxA, TxB) _______ o _______ Below 5 feet. 0to30 | Loam________________________._._
30to50 | Loam_ ... ___._______________
50 to 80 | Loam to gravelly sand___________.

See footnote at end of table.
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Classification—Continued

Percentage passing sieve!

Available
Perme- water Reaction Shrink-swell
No. 4 No. 10 No. 200 ability capacity potential
Unified AASHO (4.7 mm.) | (2.0 mm.) (0.074
mm.)
Inches per Inches per pH
hour inch of soil
MH, CL,or OH___| A-7-6__________ 100 100 | 92 to 97 0.2 to 0.8 | 0.20 to 0.22 | 6.6 to 7.3 | High.
Cl._._ __________ A-7T-6__________ 100 100 | 90 to 95 0.2 t0 0.8 .19 to .21 6.6 to 7.3 | Moderate to high.
CL__ . _______._. A6 . ___ 99 | 96 to 99 55 to 65 0.2 to 0.8 .15 t0 .18 | 6.6 to 7.3 | Moderate.
MLor CL________ A-T-6._________ 100 100 | 92 to 97 0.8 to 2.5 .20 to .22 | 5.6 to 6.5 | Moderate to high.
CL_____ . __._ A-T-6__________ 100 100 | 92 to 97 0.8 to 2.5 .19 to .21 6.1 to 6.5 | Moderate to high.
CL. ... __ A6 100 100 | 92 to 97 0.8 to 2.5 .18 t0 .23 | 6.6 to 7.8 | Moderate.
CL__ ___________._. A6 _____ 100 100 | 90 to 97 0.8 to 2.5 .18 to .20 | 6.6 to 7.3 | Moderate.
CL__._ ... A—6 or A-7-6___ 100 100 | 90 to 97 | 0.8 to 2.5 .18 t0 .21 | 6.6 to 7.3 | Moderate to high.
CL._ _____________ A-6____________ 100 100 | 55t0 75 0.8t02. 5 .15t0.19 | 5.6 to 6. 5 | Moderate.
CL. __ ___________ A6 ____ 99 96 to 99 55 to 65 0.2t00.8 | .14to.18 | 4. 5t0 5.5 | Moderate.
CL._ . _____ A6____________ 99 96 to 99 55 to 65 0.2t00.8 .14 to.18 | 6. 1 to 7. 8 | Moderate.
CL._____________ A6 _ _____ 100 100 | 55t0 75 0.8t02. 5 .16 to. 20 | 5.1to 6.5 | Moderate.
CL____ . ___.____ A-4to A-6_____ 98 94 to 98 50 to 65 0.8t02.5 .14 to. 18 | 5.1 to 6.0 | Moderate.
CL_____ . . _.__ A-4 to A-6_____ 98 94 to 98 50to 65 | 0.8t02. 5| .14to.18 | 6.1t0 7.8 | Moderate.
Pt ____ A-8 ||| 2.5t05.0 .25 | 6.1to 7.3 | Moderate.
CL, 8C, or SP_____ A-6to A-3_____ 99 98 10 to 65 0.8t05. 0| .06to.18 | 6.6to 7.8 | Low to moderate.
Pt __ A-8 |l 2.5t05.0 .25 | 6.1t07.3 | Moderate.
CL, SC, or SP_____ A—6to A=3_____ 99 98 10 to 65 0.81t05.0 .06 t0.18 | 6.6to 7.8 | Low to moderate.
CL-ML___________| A6____________ 100 100 | 90 to 95 0.8t02. 5| .18t0.20 | 5.6to 7.8 | Moderate.
CL_._ .. __.___ A-6____________ 100 100 | 55t0 75 0.8t02.5 | .16t0.20 | 5.61to 6.5 | Moderate.
CL____ . ___. A6.____ . 99 96 to 99 55t065 | 9.2t00.8 | .14to.18 | 5. 1to 6.0 | Moderate.
CL_______________ A6 ___ 99 96 to 99 55 to 65 0.2t00.8 .14 to . 18 | 6. 1t0o 7.8 | Moderate.
CL._.__ . ____ A-6____  _____ 100 100 | 55 to 75 0.8t 2.5 .15t0.19 | 5.6 to 6. 5 | Moderate.
CLo.__ . . __ A-6____ _______ 99 96 to 99 55 to 65 0.1t00.2 ] .14t0.18 | 4. 5t0 5.5 | Moderate.
CL._______ ... A-6____ _______ 99 96 to 99 55 to 65 0.1t00.2 | .14t0.18 | 6.1to 7.8 | Moderate.
Cl_. ___ . ______ A-6.___________ 100 100 | 60 to 75 0.8t02.5 .15t0.19 | 6.1to 7.3 | Moderate.
CL_______________ A6 _____ 99 96 to 99 60 to 70 0.8t0 2.5 .16 to. 18 | 6. 1t0 6. 5 | Moderate.
CH..___.______ ____ A-7-6__________ 95 to 100 | 90 to 100 | 65 to 95 0.5t00.2 | .14to.18 | 6.1to 7.3 | High.
ML-CL______ . ___ A-T7-6__________ 100 100 | 55 t0 75 0.8t0 2.5 | .18to.22 | 5.6to 6.5 | Moderate to high.
CLorCH___._____ A-T-6____ _ ___ 100 100 | 65t095 1 .05t0.02 | .17to.21 | 5.1to0 6.5 | High.
CLorSP_________ A-6 to A-3_____ 99 98 10 to 65 0.8t056.0 .04to.18 | 6.6 to 7.3 | Moderate to low.
MH, CH, or OH___| A~7-6__.________ 100 100 | 92 to 97 0.2t00.8| .20t0.22 | 6.6to 7.3 | High.
CL_____ . _______ A-7T-6____ _____ 100 100 | 92t097 | 0.2t0 0.8 | .19t0o.21 | 6.6to 7.3 | Moderate to high.
CL..__ . . A-6____ _______ 100 100 | 92 to 97 0.8t02.5 .17 t0.19 | 6.6t0 7.8 | Moderate.
CL_______ . ______ A6 ___ . ______ 100 | 96 to 99 55 to 80 0.8t0 2.5 .14 t0.19 | 5.1t0 6.5 | Moderate.
SM to SP or SW___| A-3 to A~1-b___! 84 to 100 | 72 to 100 3to 15 5.0to 10+| .02to.04 | 5.1t0 6.0 | None.
_______________ A6____________ 99 94 to 98 55 to 75 0.8to 2.5 .14 t0.19 | 5. 11t0 6.5 | Moderate.

SM to SP or SW___| A-3 to A~1-b___| 84 to 100 | 72 to 100 3to 15 5. 0to 10+ .02to.04 | 5.1t06.0 | None.
CL-ML__..________ A-6____________ 100 100 | 90 to 95 0.8t0 2.5 .18 t0.23 | 4. 5t0 7.8 | Moderate.
CL___. . ____ A-6.___ _______ 100 | 96 to 99 60 to 75 0.8t02.5| .14to.18 | 6.6 to 7. 8 | Moderate.
MH, ML, or CL___| A-6 to A-7-5___ 100 100 | 65 to 80 0.8t02.5 .15t0.20 | 6.6t0 7.3 | Moderate to high.

Lo . e 100 99 60 to 75 0.8t02. 5 .14 to.18 | 6.6to 7.3 | Moderate.
CL._____.._______ A6 _____ 100 100 | 65 to 80 0.8t02 5| .15t0.19 | 5. 6 to 6.5 | Moderate.
CLo_.____________ A-6____ _______ 100 100 | 65 to 80 0.8t02. 5 .14 t0.18 | 5.6 to 6. 5 | Moderate.
CLorSW_________ A-6 to A-1-b___| 84 to 100 | 72 to 100 3 to 70 0.8to 10+! .02to.18 | 6. 110 7.3 | Moderate to none.
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TasLe 5.—Estimated physical

Classification
Depth
Soil name Water table from
surface
USDA texture
Inches
Tripoli (Tr)_ .. .. o Seasonally high at 18 inches. Otol16 | Clayloam__.____________________
16to24 | Clayloam__ . ______ _ ________
24 to 80 | Heavy clay loam_________________
Waukegan, deep (WaA, WaB) ___________________ Below 5 feet. Oto42 | Loam_..___ . _____________
42 to 80 | Loamy sand to gravelly sand._____
Waukegan, moderately deep (WgA, WeB, WgC)___| Below 5 feet. 0to30 | Loam .. ____ . __________._______
30 to 80 | Loamy sand to gravelly sand__.____
Waukegan, deep (WKAY__________ U Below 5 feet, Oto42 | Siltloam._ ___ . ________
42 to 80 | Loamy sand to gravelly sand______
Winneshiek (WnB, WnC) ______ ____ . . ____ ___.| Below 5 feet. 0t020 | Loam ____ __ . ______________
20to 26 | Clayloam_ . ______ _ _____ . __
26t029 | Clay_ .. _____________._._

1 Exclusive of the pebble band that normally is between the solum and the glacial till.

TaBLE 6.—Engineering

Suitability as a source of— Soil features
affecting—
Soil series and map
symbols
Topsoil Sand Limestone Road fill? Impermeable Highway !
material location
Alluvial land (Ab)______ Variable______ Variable________ Unsuitable______ Good to very Variable________ High water
poor; high table; frequent
water table, flooding.
Aredale (ArB, ArC)____. Good to a Unsuitable____._ Unsuitable______ Good or fair; Good_________. Seepage in some
depth of 14 easily com- cuts.
inches, pacted; fair
or good bear-
ing capacity.
Atkinson (AtA, AtB, Good to a Unsuitable______ Suitable; gen- Fair or good Good. .. _.____. Limestone gen-
AtC). depth of erally at a in upper erally at a
about 12 depth of 36 part; poor in depth of 36
inches. to 50 inches, clayey mate- to 50 inches,
but less than rial above but at less
36 inches in limestone, than 36
a few places. inches in a
few places.
Backbone (BaB, BaC, Very poor__ -. Good; poorly Suitable; at a Fair or good; Unsuitable. .. __ Highly erod-
BaD). sorted sandy depth of 20 limestone at ible; lime-
material to a to 40 inches. a depth of 20 stone at a
depth of to 40 inches; depth of 20
about 20 low shrink- to 40 inches.
inches. swell poten-
tial.

See footnotes at end of table,
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Classification—Continued Percentage passing sieve!
Available
Perme- water Reaction Shrink-swell
No. 4 No. 10 No. 200 ability capacity potential
Unified AASHO (4.7 mm.) | (2.0 mm.) (0.074
mm.)
Inches per Inches per pH
hour inch of soil

CLorMH.__._____ A-T-6..._ _____ 100 100 | 60to 75 | 0.2t0 2.5 [0.181t00.21 | 6.6 to 7. 8 | Moderate to high.
CL..__ _____ R A-6__ . . 100 99 5510 70 | 0.2t0 2.5 .16t0.19 | 6.6 to 7. 8 | Moderate.
CL____._____ I A-6____ ____ . 99 96 to 99 55t0 65 | 0.2to 2.5 .14 t0.18 | 6. 6 to 7. 8 | Moderate.
CL__._ . _________ 6 99 94 to 98 55t075 | 0.8to 2.5 .14 t0.19 | 5.1 to 6. 5 | Moderate.
SM to SP or SW___| A-3to A-1-b___| 84 to 100 | 72 to 100 3to 15 | 5. 0to 10+ .02%t0.04 | 5. 6to 6. 5 | None.

_______________ A-6_______ 99 94 to 98 55to 75 | 0.8t0 2. 5 .14 t0.19 | 5. 1to 6.5 | Moderate.
SM to SP or SW___| A-3 to A-1-b___| 84 to 100 | 72 to 100 3to 15 | 5 0 to 10+ .0210.04 | 5.610 6.5 | None.
CL-ML__.________ A-6_.__ ___ . __ 100 100 | 70t0 90 | 0.8t0 2. 5 .18 to. 20 | 5.6 to 7. 3 | Moderate.
SM to SP or SW___| A-3 to A~1-b___| 84 to 100 | 72 to 100 3to 15 | 5. 0to 10+ .02t0.04 | 5.6to 6.5 | None.
CL___ . . A-6_ . 100 100 | 60to 75 | 0.8 to 2. 5 .15t0.19 | 5.6 to 6. 5 | Moderate.
CL.________ s A-6__ . __ 99 96 to 99 60t0o 70 | 0.8 to 2.5 .16 to.18 | 5.6 to 6. 5 | Moderate.
CH._.._ A-7-6._.. _____ 9510 100 | 90 to 100 | 6610 95 | 0.5 to 0. 2 .14t0.18 | 6. 1to 7.3 | High.

interprelations

Soil features affecting—Continued

Degree of limitations affecting—

Farm ponds

ing; too porous
in many areas
to hold water;
high water
table.

Moderate perme-
ability; exces-
sive seepage
where sand
lenses oceur.

Limestone gen-
erally at a
depth of 36 to
50 inches, but
at less than 36
inches in a few
places; exces-
sive seepage.

Too porous;
sandy soil 20
10 40 inches
thick over
limestone.

bility; piping.

Adequate strength
and stability;
fair or good
compaction;
slow perme-
ability when
compacted.

Adequate strength
and stability
above lime-
stone; slow
permeability
above rock
when com-
pacted.

Fair stability;
fairly rapid
seepage; diffi-
cult to vegetate.

potential.

Not needed_______

Not needed_______

Not needed__.____

May have a
sandy lens in
the subsoil;
no severe
limitations.

Limestone gen-
erally at a
depth of 36
to 50 inches,
but at less
than 36
inches in a
few places.

Limestone at a
depth of 20
to 40 inches;
difficult to
vegetate;
severe limi-
tations.

No limitations__

Limestone gen-
erally at a
depth of 36
to 50 inches,
but at less
than 36
inches in a
few places.

Highly erod-
ible; very low
fertility; diffi-
cult to vege-
tate.

quent flood-
ing; high
water table.

Moderate: fair
or good bear-
ing capacity;
low compress-
ibility.

Moderate: fair
or good bear-
ing capacity;
limestone
generally at
a depth of
36 to 50
inches, but
at less than
36 inches in
places.

Slight:  lime-
stone at a
depth of 20
to 40 inches.

Agricultural Terraces and Waterways Foundations for | Sewage disposal
drainage diversions low buildings ! fields 2
Reservoir area Embankment
Frequent flood- Variable; fair sta- | Low agricultural Not needed__.._ Not needed.___. Severe: fre- Severe: fre-

quent flood-
ing; high
water table.

Slight or mod-
erate: mod-
erate perme-
ability.

Severe:  lime-
stone gener-
ally at a
depth of 36
to 50 inches,
but at less
than 36 inches
in a few
places.

Severe: lime~
stone at a
depth of 20
to 40 inches.
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TaBLE 6.—FEngineering

Suitability as a source of—

Soil features

affecting—
Soil series and map
symbols
Topsoil Sand Limestone Road fill 1 Impermeable Highway!
material location

Bassett (BeB, BeC, Good to a Unsuitable______ Unsuitable______ Good; low com- | Good__________ Seepage in

BeC2). depth of pressibility; some cuts;
about 7 fair or good susceptibility
inches. bearing ca- to frost heave

pacity; easily where sand
compacted. pockets occur.

Blockton (Bk)_-.___ Fair to a depth | Unsuitable._____ Unsuitable _____ Unsuitable; Good, but Very poor work-
of about 10 high shrink- workability ability; high
inches. swell poten- very poor on shrink-swell

tial; poor account of potential;
bearing high clay difficult to
capacity. content. compact.

Burkhardt (BuA, BuC)__| Fair to a depth | Good; generally | Unsuitable_____. Good or excel- Unsuitable____.__ Good stability;
of about 7 well-graded lent; good highly erod-
inches. gravelly sand; bearing ca- ible on steep

a few poorly pacity; very slopes.
graded low shrink-
lenses.3 swell poten-

tial.

Chelsea (ChB, ChC, Very poor. .._.. Good; poorly Unsuitable__.___ Good; slight Unsuitable_____ Reasonable

ChE). graded, fine compressi- stability;

and medium bility; highly highly erod-

sand. erodible. ible on steep
slopes; loose
sand may
hinder haul-
ing.

Clyde (CK)eoem o2 Fair or good to | Unsuitable______ Unsuitable_____. Very poor; wet- | Good, but diffi- | Wetness; poor
a depth of ness; high water cult to obtain drainage;
about 20 table; high because of high water
inches; high content of wetness, high table; high
water table. organic mater. water table, content of

and some organic mat-

boulders. ter; fair or
poor bearing
capacity;
high suscepti-
bility to frost
action.

Coggon (CmB, CmC)__..| Fair to a depth | Unsuitable_..... Unsuitable ... Good; low com- | GOOdeauaacanan Seepage in some
of about 17 pressibility; cuts; suscepti-
inches. fair or good bility to frost

See footnotes at end of table.

bearing capac-
ity; eagily
compacted.

action in
sand pockets.
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Soil features affecting—Continued

Degree of limitations affecting—

Farm ponds

Reservoir area

Embankment

Agricultural
drainage

Terraces and
diversions

Waterways

Foundations for

low buildings !

Sewage disposal
fields 2

Excessive seepage
where sand
pockets occur.

Very slow perme-
ability; very
slow seepage;
nearly level
topography.

Too porous__._.___

Too porous__.__._

Nearly level to-

pography; mod-

erately slow
permeability;
high water
table; some
sand lenses
require sealing.

Excessive seepage
where sand
pockets occur.

Adequate strength
and stability;
fair or good
compaction;
slow permea-
bility when
compacted.

Very poor worka-
bility ; high
shrink-swell
potential;
difficult to
compact.

Good stability;
pervious; slope
protection re-
quired; difficult
to vegetate.

Reasonable stabil-
ity; pervious;
fair or poor re-
sistance to pip-
ing; slope pro-
tection required;
difficult to
vegetate.

Top 24 inches un-
suitable; ade-~
quate strength
and stability in
material below;
fair or good
compaction;
slow permea-
bility when
compacted; poor
drainage.

Adequate strength
and stability;
fair or good
compaction;
slow permea-
bility when
compacted.

Not nceded

Not needed

Some hillside

seepage; tile
may be bene-
ficial.

Very slow permea-

bility ; surface
drainage
needed; sub-
surface drain-
age question-
able.

Moderately slow

permeability;
subsurface
drainage satis-
factory where
outlets are ade-
quate; boulders
may interfere

with installation.

Moderately slow

permeability;
some hillside
seeps can be
drained by tile.

Some wetness

may occur
after terraces
are con-
structed;
cuts should
be minimum;
low subsoil
fertility;
slight limita-
tions.

Not needed;

diversions
above this
g0il may be
beneficial.

Seldom needed;

shallow to
gravelly ma-
terial ; diffi-
cult to
vegetate.

Difficult to con-

struct and
maintain;
sandy; very
low fertility;
difficult to
vegetate;
severe limita-
tions.

Generally not

needed, but
a diversion
may protect it
from overflow;
poor drainage.

Low subsoil

fertility; some
areas may be
wet after
terraces are
constructed;
cuts should
be minimum;
slight limi-
tations.

Low fertility in

till; tile may
be needed;
few limita-
tions.

May be difficult

to vegetate.

Not needed_____

Sandy; highly

erodible; dif-
ficult to
vegetate.

Tile needed;

some boulders
may interferee
with installa-
tion; low
fertility in
subsoil.

Low fertility in

subsoil; tile
may be

needed; few
limitations.

Slight:

Severe:

Severe:

Slight:

good
bearing ca-
pacity and
shear
strength; low
compressi-
bility.

poor
bearing ca-
pacity and
shear
strength;
uniform con-
solidation.

No limitation:

very low
compressi-
bility.

No limitations:

fair or good
shear
strength; low
compressi-
bility.

fair or
poor bearing
capacity;
high water
table; uneven
consolidation.

good
bearing ca-
pacity and
shear strength;
low compress-
ibility.

Severe or mod-
erate: mod-
erately slow
permeability.

Severe: very
slow permea-
bility.

Slight: rapid
permeability ;
unfiltered
sewage may
travel long
distances.

Slight: rapid
permeability;
unfiltered
sewage may
travel long
distances.

Severe: high
water table.

Severe or mod-
erate: mod-
erately slow
permeability.
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TABLE 6.—Engineering

Suitability as a source of—

Soil features

affecting—
Soil series and map
symbols
Topsoil Sand Limestone Road fill'! Impermeable Highway !
material location

Colo (Cn, CoB) .o Fair or good to | Unsuitable_..___ Unsuitable______ Very poor; wet- | Fair or good; Wetness; poor

(For Terril part of a depth of ness; high high content drainage;
CoB, see Terril about 40 water table; of organic occasional
series.) inches; high high content matter in top flooding; poor

water table. of organic 40 inches; bearing capac-
matter, high water ity.
table.

Cresco (CrB, CrC).__._ Good to a depth | Unsuitable___.___ Unsuitable______ Good; low com- | Good.___.______ Seepage in some
of about 11 pressibility; cuts; frost
inches, fair or good heave where

bearing capac- sand pockets
ity; easily oceur.
compacted.

Dickinson (DcB, Dc¢C, | Fair to a depth | Good; poorly Unsuitable___.__ Good or excel- Unsuitable__.___ Fair stability;

DoA, DoB, DoC). of about 10 graded fine lent; good seepage in
(For Ostrander inches. and medium workability; some deep
part of the DoA, sand at a very low cuts; steep
DoB, and DoC depth of 20 shrink-swell slopes highly
units, see to 40 inches.? potential; erodible; sand
Ostrander slopes may flow;
series.) erodible, loose sand
may hinder
hauling.

Dickinson (DdA, DdB)_| Fair to a depth | Good; poorly Unsuitable______ Good or excel- Unsuitable.. ____ Fair stability;
of about 10 graded fine lent; good steep slopes
inches. and medium workability; highly erod-

sand; may very low ible; loose

grade to shrink-swell sand may

sandy potential; hinder

gravel.? slopes hauling.
erodible.

Dickinson (DgA, DgB)-.| Fair to a depth | Good; generally | Unsuitable______ Good or excel- Unsuitable_ .__._ Very good sta-
of about 10 well-graded lent; good bility; steep
inches. gravelly sand bearing slopes highly

at a depth of capacity; erodible.
20 to 40 very low

inches; a few shrink-swell

poorly potential.

graded

lenses.?

Dinsdale (DsB, DsC)___| Good to a depth | Unsuitable_____. Unsuitable _____ Fair in loess; Good_____.__.___ Seepage in
of about 11 good in till; some cuts;
inches. fair or good frost aetion

bearing where sand
capacity; lenses occur.
easily com-

pacted in till.

See footnotes at end of table.
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Soil features affecting—Continued

Degree of limitations affecting—

Farm ponds

Agricultural Terraces and Waterways Foundations for | Sewage disposal
drainage diversions low buildings! fields 2

Reservoir area Embankment

Moderately slow Poor stability; Moderately slow Not needed._.__ Not needed_____ Severe: poor Severe: occa-
permeability; high content of permeability; bearing capac- sional flood-
occasional organic matter; subsurface drain- ity; high ing; high
flooding; level high or mod- age satisfactory water table; water table.
topography. erate shrink- where outlets high compress-

Excessive seepage
where sand
pockets oceur.

Moderately rapid
permeability;
seepage rate
may be high.

Moderately rapid
permeability ;
substratum too
porous.

Too porous_. ____.

Excessive seepage
in some sand
pockets.

238-951—67—5

swell potential.

Adquate strength

and stability;
fair or good
compaction;
slow permea-
bility when
compacted.

Reasonable sta-

bility ; pervious;
fair or poor
resistance to
piping; slope
protection re-
quired; diffi-
cult to
vegetate.

Reasonable sta-

bility; pervious;
fair or poor
resistance to
piping; slope
protection
required; dif-
ficult to
vegetate.

Very good sta-

bility; pervious;
slope protec-
tion required;
difficult to
vegetate.

Adequate strength

and stability;
fair or good
compaction;
slow perme-
ability when
compacted.

are available;
protection from
occasional over-
flow is bene-
ficial.

A few hillside

sceps; tile may
be beneficial.

Not needed_ ______

Not needed_______

Not needed_______

Not needed.______

Low fertility in
subsoil; some
areas may be
wet after con-
struction
of terraces;
cuts should be
minimum;
slight limita-
tions.

Sandy subsoil
has low fer-
tility; dif-
ficult to
vegetate;
cuts should
be minimum;
some
limitations.

Sandy subsoil
has very low
fertility; dif-
ficult to veg-
etate; gen-
erally short
slopes; cuts
should be
minimum.

Seldom needed;
subsoil sandy
and gravelly
below a depth
of about 30
inches; very
low fertility;
difficult to
vegetate; cuts
should be
minimum.

Glacial till at
depth of 20
to 40 inches;
cuts should
be kept
above till.

Low fertility in
till; tile may
be needed;
few limita-
tions.

Subsoil highly
erodible;
difficult to
vegetate.

Not needed._ ___.

Not needed_____

Slight erodibil-
ity; tile may
be needed;
few limita-
tions.

ibility.

Slight:  good
bearing capac-
ity and shear
strength; low
compressi-
bility.

No limitations:
very low
compress-
ibility.

No limitations:
low compress-
ibility; fair
or good
shear
strength.

No limitations:
very low
compress-
ibility.

Moderate:
fair or good
bearing ca-
pacity; medi-
um or high
compress-
ibility in
loess; low
compress-
ibility in till

Severe or mod-
erate: mod-
erately slow
permeability.

Slight: rapid
permeability.

Slight: rapid
permeability.

Slight: rapid
permeability;
unfiltered
sewage may
travel long
distances;
slight
limitations.

Severe or mod-
erate: mod-
erate to slow
permeability
in till.
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TABLE 6.—Engineering

Suitability as a source of— Soil features
affecting—
Soil series and map
symbols
Topsoil Sand Limestone Road fill? Impermeable Highway !
material location

Fayette (FaB, FaC2)___| Fair to a depth | Unsuitable______ Unsuitable_____ Fair; fair bear- | Fair___________| Rolling topog-
of about 9 ing capacity; raphy; highly
inches. medium com- erodible; easy

pressibility; to vegetate,
fair work-
ability,

Floyd (FoB) ... _..... Good to a depth | Unsuitable___..__ Unsuitable_____ Poor; seasonal Good; seasonal Seasonal high
of about 15 high water high water water table;
inches. table; high table. frost action,

content of
organic
matter to a
depth of
about 20
inches.

Franklin (Fr)__..__._._ Good to a depth | Unsuitable____._ Unsuitable_____ Fair in loess; Good; seasonal | Seasonal high
of about 7 fair or good high water water table;
inches. in till; fair table. susceptible to

or good bear- frost action
ing eapacity; in sand
till easily lenses.
compacted;
seasonal high
water table.
Hagener (HaB, HaC, | Poor__._.__.___ Good; poorly Unsuitable..___ Good; low com- | Unsuitable._.___ Reasonable sta-
HaD). graded fine pressibility; bility; steep
and medium highly erod- slopes highly
sand, ible. erodible; loose
sand may
hinder haul-
ing.

Hagener (HbA, HbB)_._| Poor__._.._.___ Good; poorly Unsuitable__.__ Good to a Unsuitable. __.__ Reasonable sta-
graded fine depth of 30 bility; seep-
and medium inches; good age 1n some
sand; may to excellent cuts; loose
grade to below this sand may
gravel below depth; low hinder haul-
a depth of 30 compressibil- ing; sand may
inches. ity; highly flow; steep

erodible. slopes highly
erodible,

Harpster (He) oo Good or fair to | Unsuitable______ Unsuitable______ Very poor; wet- | Fair or good; Poor drainage;
a depth of ness; high con- may be diffi- high water
about 18 tent of organic cult to obtain table; poor
inches. matter; high because of bearing

water table. wetness. capacity.

See footnotes at end of table,
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Soil features affecting—Continued

Degree of limitations affecting—

Farm ponds

Agricultural Terraces and Waterways Foundations for | Sewage disposal
drainage diversions low buildings ! fields 2
Reservoir area Embankment
Seepage rate may | Fair stability; Not needed-______ Somewhat Somewhat Moderate: Slight or
be excessive; fair compaction; erodible. erodible. fair or poor moderate:
reservoir should medium com- bearing capac- moderate
be scarified pressibility; ity; moderate permeability.
and compacted. moderate or or high com-
high shrink- pressibility;
swell potential. uniform con-
solidation.
Moderate perme- | Fair stability; Moderate or Somewhat poor | Subsoil has low | Moderate: Severe:
ability; exces- fair compaction; moderately slow drainage; sub- fertility; tile fair or good moderate or
sive seepage medium com- permeability; soil has low needed; few bearing capac- moderately
where a few pressibility; tile generally fertility ; some Iimitations. ity ; seasonal slow perme-
sand lenses moderate improves limitations. high water ability;
oceur. shrink-swell drainage. table; uneven seasonal high
potential; fair consolidation. water table.
resistance to
piping.
Excessive seepage | Adequate sta- Moderate or Somewhat poor | Nearly level Moderate: Severe:
where sand bility ; fair or moderately slow drainage; topography; fair or good moderate or
pockets and good compac- permeability; glacial till at tile needed; bearing capac- moderately
lenses occur. tion; slow tile may im- a depth of 20 few limita- ity; compres- slow perme-
permeability prove drainage. to 40 inches; tions. sibility me- ability;
when com- some limita-~ dium to high seasonal high
pacted. tions. in loess; low water table.

Too porous.____.._

Too porous.__.___

Moderately slow
permeability;
high water
table; nearly
level topogra-

phy.

Reasonable stabil-
ity; pervious;
fair or poor
resistance to
piping; slope
protection re-
quired; difficult
to vegetate.

Reasonable sta-
bility; pervious;
fair resistance
to piping; slope
protection re-
quired; diffieult
to vegetate..

Poor stability;
moderate or
high shrink-
swell potential,

Not needed.._____

Not needed.______

Moderately slow
permeability;
subsurface
drainage is sat-
isfactory if out-
lets are
available.

Difficult to con-
struet and
maintain;
sandy soil;
very low fer-
tility ; diffi-
cult to vege-
tate; severe
limitations.

Not needed_.___

Not needed..___

Sandy soil;
highly erod-
ible; difficult
to vegetate.

Not needed._____

Not needed_.___

in till.

No limitations:
fair or good
shear
strength; low
compressi-
bility.

No limitations:
fair or good
shear
strength; low
compressi-
bility.

Severe: poor
bearing ca-
pacity; high
water table;
high com-
pressibility.

Slight: rapid
permeability.

Slight: rapid
permeability.

Severe: high
water table.
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TaBLE 6.—FEngineering

Suitability as a source of— Soil features
affecting—
Soil series and map
symbols
Topsoil Sand Limestone Road fill t Impermeable Highway !
material location
Hayfield (Hd)___..__._.. Good to a Fair or poor Unsuitable__. .- Fair to a depth | Fair or good to | Coarse sub-
depth of below a of about 42 a depth of stratum be-
about 7 depth of inches; fair about 42 low a depth
inches. about 42 to excellent inches; un- of 42 inches;
inches; water below this suitable be- nearly level
table may be depth; very low this topography;
at this level.» high seasonal depth; very very high
water table. high seasonal seasonal
water table. water table.
Hayfield (Hm)_________ Good to a depth | Fair below a Unsuitable___.__ Fair to a depth | Fair or good to | Coarse sub-
of about 7 depth of of about 30 a depth of stratum be-
inches. about 30 inches; fair to about 30 low a depth
inches; water excellent be- inches; un- of 80 inches;
table may be low this suitable below nearly level
at this level.s depth; very this depth; topography;
high seasonal very high very high
water table. seasonal seasonal
water table. water table.
Hayfield (Hv).___.____ Good to a depth | Fair or poor Unsuitable._____ Fair to a depth | Fair or good to | Coarse substra-
of about 7 below a depth of about 38 a depth of tum below a
inches. of about 38 inches; fair to about 38 depth of 38
inches.? excellent inches; un- inches; nearly
below this suitable below level topog-
depth; very this depth; raphy; very
high seasonal very high high seasonal
water table, seasonal water water table,
table.
Kenyon (KeB, KeC, Good to a depth | Unsuitable______ Unsuitable_____. Good; low com- | Good.____.______ Seepage in some
KeC2). of about 11 pressibility; cuts; suscepti-
inches. fair or good bility to frost
bearing ca- heave in sand
pacity; easily pockets,
compacted,
Klinger (Kg). .. .- .__._ Fair or good to | Unsuitable______. Unsuitable._____ Fair in loess; Good; seasonal | Seasonal high
a depth of good in till; high water water table;
about 12 fair or good susceptibility
inches. bearing ca- to frost action
pacity; till in sand lenses.
easily com-
pacted; sea-
sonal high
water table.

See footnotes at end of table.
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Soil features affecting—Continued

Degree of limitations affecting—

Farm ponds

Agricultural Terraces and Waterways Foundations for | Sewage disposal
drainage diversions low buildings ! fields 2
Reservoir area Embankment

Moderate perme- | Fair stability; Permeability Not needed._.._ Not needed...__ Slight: stable Moderate:
ability; porous fair compac- moderate in substratum at rapid perme-
substratum at tion; medium subsoil, rapid a depth of ability in
a depth of compressibility in substratum; about 42 substratum,
about 42 to a depth of because of very inches; very but very high
inches; nearly about 42 inches; high seasonal high seasonal seasonal
level topogra- moderate or water table, water table. water table.
phy. low shrink- tile may im-

swell potential; prove drainage.
fair or poor re-

sistance to

piping.

Moderate perme- | Fair stability; Permeability Not needed..... Not needed_._.. Slight:  very Moderate:
ability; porous fair compac- moderate in high seasonal rapid perme-
substratum at tion; medium subsoil, rapid water table; ability in
a depth of compressibility in substratum; stable sub- substratum,
about 30 to a depth of because of very stratum be- but very high
inches; nearly about 30 high seasonal low a depth seasonal
level topogra- inches; mod- water table, of 30 inches. water table.
phy. erate or low tile may im-

shrink-swell prove drainage.
potential; poor

resistance to

piping.

Moderate perme- | Fair stability; fair | Permeability mod- | Not needed_._.. Not needed-_._. Slight: stable Moderate:
ability; porous compaction; erate in subsoil, substratum at rapid perme-
substratum at medium com- rapid in sub- a depth of ability in sub-
a depth of pressibility to a stratum; be- about 38 stratum, but
about 38 inches; depth of about cause of very inches; very very high
nearly level 38 inches; mod- high seasonal high seasonal seasonal water
topography. erate or low waler table, tile water table. table.

Excessive seepage
in some sand
pockets.

Excessive seepage
in some sand
pockets and
lenses.

shrink-swell
potential; fair
or poor re-
gistance to

piping.

Adequate strength
and stability;
fair or good
compaction;
slow permea-
bility when
compacted.

Adequate stability;
fair or good
compaction;
slow perme-
ability when
compacted.

may improve
drainage.

Some hillside seeps;
tile may be
beneficial; mod-
erately slow
permeability.

Moderate or mod-
erately slow
permeability;
tile may im-
prove drainage.

Low fertility in
subsoil; some
areas may be
wet after con-
struction of
terraces; cuts
should be
minimum;
slight
limitations.

Somewhat poor
drainage;
glacial till at
a depth of 20
to 40 inches;
some
limitations.

Low fertility in
till; tile may
be needed; few
limitations.

Tile needed; few
limitations.

Slight:- good
bearing ca-
pacity and
shear strength ;
low com-
pressibility.

Moderate: fair
or good bear-
ing capacity;
compressi-
bility medium
or high in
loess, low in
till.

Severe or mod-
erate: mod-
erately slow
permeability.

Severe: mod-
erate or mod-
erately slow
permeability;
seasonal high
water table.



68

SOIL SURVEY
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Suitability as a source of—

Soil features

affecting—
Soil series and map
sy mbols
Topsoil Sand Limestone Road fill ! Impermeable Highway 1
material location

Lamont (LaB, LaC, Poor__.___._._. Good; poorly Unsuitable_____ Good or excel- Unsuitable______ Fair stability;

LaD). graded fine lent; good seepage in
and medium workability; some cuts;
sand at a very low steep slopes
depth of 20 shrink-swell highly erodi-
to 40 inches. potential; ble; slope pro-

slopes tection re-

erodible, quired; loose
sand may
hinder hauling;
sand may flow.

Lamont (LbA)_________ Poor .. ________ Fair; poorly Unsuitable____.. Good or excel- Unsuitable_____. Fair stability;

graded fine lent; good steep slopes
and medium workability; highly erod-
sand at a low shrink- ible; slope
depth of 20 swell poten- protection
to 40 inches; tial; slopes required;
may grade to erodible. loose sand
gravelly sand may hinder
below a hauling.
depth of 40

inches.

Lawler (Ld)-__.______. Good to a Fair or poor Unsuitable_____ Poor to a depth | Fair or good to | Seasonal high
depth of below a depth of 42 inches; a depth of water table;
about 14 of about 42 fair to excel- about 42 coarse sub-
inches, inches; water lent below inches; un- stratum be-

table may be this depth; suitable be- low a depth
at this seasonal high low this of 42 inches;
depth.? water table; depth; sea- nearly level
high content sonal high topography.
of organic water table.
matter.

Lawler (Lm)o_ .. _._.__. Good to a Fair below a Unsuitable._..__ Poor to a depth | Fair or good to | Seasonal high
depth of depth of of about 30 a depth of water table;
about 14 about 30 inches, excel- about 30 coarse sub-
inches. inches; water lent below inches; un- stratum be-

table may be this depth; suitable be- low a depth
at this seasonal high low this of 30 inches;
depth.? water table; depth; sea- nearly level
high content sonal high topography.
of organic water table.
maptter,

Marsh (Ma) e oceoooo oo Poor___________ Unsuitable______ Unsuitable_____ Unsuitable______ Unsuitable______ Intermittent
ponds; very
high water
table.

Marshan (Mr, Ms)___._ Fair or good to | Poor; sand Unsuitable_____ Very poor; high | Fair or good to | Poor drainage;

a depth of
about 18
inches; high
water table,

See footnotes at end of table,

below a
depth of
about 42
inches; high
water table.?

water table;
high content
of organic
matter.

a depth of 40
inches; high
water table.

high water
table; high
content of
organic mat-
ter; occa-
sional short
periods of
flooding; high
susceptibility
to frost
action.
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Soil features affecting—Continued

Degree of limitations affecting—

Farm ponds

permeability;
high water
table; nearly
level topogra-
phy; rapid
permeability in
substratum.

high compressi-
bility above a
depth of 20
inches; high
shrink-swell po-
tential in upper
42 inches; fair
or poor resist-
ance to piping.

ity in sub-
stratum; sub-
surface drain-
age satisfactory
if outlets are
available.

water table;
fair or poor
bearing ca~
pacity; occa-
sional
flooding.

Agricultural Terraces and Waterways Foundations for | Sewage disposal
drainage diversions low buildings! fields 2
Reservoir area Embankment

Moderately rapid | Reasonable sta- Not needed...__._- Sandy subsoil Subsoil highly No limitations: | Slight: rapid
permeability; bility; pervious; has low fertil- erodible; low compress- permeability.
seepage rate fair or poor ity; difficult difficult to ibility; fair or
may be high. resistance to to vegetate; vegetate. good shear

piping; slope some strength.
protection re- limitations,

quired; difficult

to vegetate.

Moderately rap~ Reasonable stabil- | Not needed_...__. Not needed-____ Not needed... ... No limitations: | Slight: rapid
id permeabil- ity; pervious; low compress- permeability.
ity; seepage fair or poor re- ibility; fair
rate may be sistance fo pip- or good shear
high; nearly ing; slope pro- strength.
level topogra-~ tection re-
phy. quired; difficult

to vegetate.

Moderate per- Fair stability; Permeability Not needed_____ Not needed.._-_ Slight: sea- Moderate:
meability; po- fair compaction; moderate in sonal high rapid per-
rous substra- medium com- subsoil, rapid water table; meability in
tum at a depth pressibility to a in substratum; good stability substratum;
of 42 inches; depth of 42 tile may below a depth seasonal high
nearly level inches; mod- improve drain- of 42 inches. water table.
topography. erate or low age.

shrink-swell
potential; fair
Or poor resis-
tance to piping.

Moderate per- Fair stability; Permeability Not needed__.__. Not needed-__. - Slight: sea- Moderate:
meability; po- fair compaction; moderate in sonal high rapid per-
rous substra- medium com- subsoil, rapid water table; meability in
tum at a depth pressibility to a in substratum; good stability substratum;
of about 30 depth of 30 tile may im- below a depth seasonal high
inches; nearly inches; moder- prove drainage. of 30 inches. water table.
level topogra- ate or low
phy. shrink-swell po-

tential; poor
resistance to
piping.

Intermittent Variable_.________ Not practical . _ ... Not needed__..__ Not needed.___. Very severe: Variable.
ponds; very intermittent
high water ponds; very
table. high water

table.
Moderately slow Poor stability and | Rapid permeabil- | Not needed_____ Not needed.____ Severe: high Severe: high

water table.
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Suitability as a source of-—

Soil features

affecting—
Soil series and map
symbols
Topsoil Sand Limestone Road fill ? Impermeable Highway 1
material location

Marshan (Mt) ... ____ Fair or good to | Fair below a Unsuitable____ .. Very poor; high | Fair or good to | Poor drainage;
a depth of depth of water table; a depth of 30 high water
about 16 about 30 high content inches; un- table; high
inches; high inches; high of organic suitable be- content of
water table. water table.? matter. low this organic mat-

depth; high ter; occa-

water table. sional short
periods of
flooding; high
susceptibility
to frost
action.

Maxfield (Mx) ... __ Fair or good to | Unsuitable_.____ Unsuitable_____. Very poor; Fair or good; Poor drainage;
a depth of high water high water high water
about 16 table; high table. table; poor
inches; high content of bearing ca-
water table. organic pacity; high

matter. content of
organic
maftter.

Muscatine (My)..______ Fair or good to | Unsuitable_.__._ Unsuitable_____. Fair; fair bear- | Good; very high | Fair or poor
a depth of ing capacity; seasonal bearing capa-
about 16 medium eom- water table, city; very high
inches. pressibility; seasonal water

fair work- table.
ability.

Nodaway (No)___._.____ Good___._______ Unsuitable______ Unsuitable______ Fair; high com- | Fair_______._____ Occasional lood-
pressibility; ing; fair bear-
high content ing capacity.
of organic
matter below
a depth of 45
inches; fair
compaction.

Oran (OrA, OrB)y.______ Good to a depth | Unsuitable______ Unsuitable______ Fair or good; Good; very Frost action in
of about 7 very high high season- sand pockets;
inches. seasonal al water very high

water table; table. seasonal
low compress- water table.
ibility; fair-
or good bear-
ing eapacity;
easily com-
pacted.
Ostrander (OsA, OsB, Good to a depth | Unsuitable___.__ Unsuitable_____. Good; low com- | Good_______..__ Seepage in some
0OsC). of about 11 pressibility; cuts; frost
inches. fair or good action in sand
bearing ca- pockets,
pacity; easily
compacted.

Peaty muck (Pe)___.___ Poor alone; Unsuitable__ ... Unsuitable__.___ Unsuitable_____. Unsuitable___.__ Very poor sta-
good to a ‘bility and
depth of bearing ca-
about 50 pacity; muck
inches if to a depth of
mixed with 40 to 60
mineral soil; inches; high
high water water table.
table.

See footnotes at end of table.
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Soil features affecting—Continued

Degree of limitations affecting—

Farm ponds

Agricultural Terraces and Waterways Foundations for | Sewage disposal
drainage diversions low buildings ! fields 2
Reservoir area Embankment
Moderately slow Poor stability and | Rapid permeabil- | Not needed__.__ Not needed..__. Severe: high Severe: high
permeability; high compressi- ity in sub- water table; water table.
porous sub- bility above a stratum; sub- fair or poor
stratum at a depth of about surface drainage bearing ca-
depth of 30 20 inches; high satisfactory if pacity; occa-
inches; high shrink-swell po- outlets are sional
water table; tential in upper available., flooding.
nearly level 30 inches; poor
topography. resistance to
piping.
Moderately slow Stability poor in Moderately slow Not needed__ ___ Not needed_____ Severe: high Severe: high
permeability; loess, adequate permeability; water table; water table.
high water in till; compress- subsurface fair or poor

table; nearly
level topogra~
phy.

Excessive seepage
in some areas;
nearly level
topography.

Moderate perme-
ability; local
flooding.

Excessive seepage
where sand
pockets occur.

Bottom should be
scarified and
compacted;
some sand
pockets.

Muck to a depth
of 40 to 60
inches; high
water table;
substratum
generally
stratified.

238-951—67——©6

ibility high in
loess, low in
till.

Fair stability;

fair compaction;
medium com-
pressibility;
moderate or
high shrink-swell
potential.

High compressi-

bility; fair
compaction;
moderate or
high shrink-
swell potential;
fair resistance

to piping.

Adequate shear

strength and
stability; fair
or good com-
paction; slow
permeability
when com-
pacted.

Adequate strength

and stability;
fair or good
compaction;
slow perme-
ability when
compacted.

Unsuitable_.._____

drainage satis-
factory if out-
lets are
available,

Moderate perme-

ability; tile may
improve drain-
age.

Protection from

local flooding
may be bene-
ficial; subsur-
face drainage
not needed.

Moderately slow

permeability;
tile may im-
prove drainage.

Not needed______.

Tile required for

crops; good out-
lets necessary;
interceptor tile
may be needed.

Not needed in
level areas;
somewhat
poor drainage;
some limi-
tations.

Somewhat
erodible.

Somewhat poor
drainage; low
fertility in
subsoil; some
limitations.

Low fertility in
till; cuts
should be
minimum;
slight
limitations.

Not needed_____

Tile needed;
slight limi-
tations.

Somewhat
erodible.

Tile needed; low
fertility in
till; few lim~
itations.

Low fertility
in till; few
limitations.

Not needed_____

bearing ca-
pacity; com-
pressibility
high in loess,
low in till.

Moderate or
severe: fair
or poor bear-
ing capacity;
very high
seasonal
water table;
uniform con~
solidation.

Moderate or
severe: Ppoor
bearing capac-
ity; local
flooding.

Moderate:
good bearing
capacity and
shear strength;
very high
seasonal water
table; low
compressi-
bility.

Slight: good
bearing ca-
pacity and
shear strength;
low com-~
pressibility.

Very severe:
muck to a
depth of 40
to 60 inches;
muck should
be removed
from founda-
tions; high
water table.

Moderate or
severe:
moderate per-
meability;
very high
seasonal water
table.

Severe: local
flooding;
moderate
permeability.

Severe: mod-
erately slow
permeability;
very high
seasonal water
table

Moderate:
moderate
permeability.

Severe: high
water table.
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Suitability as a source of—

Soil features

affecting—
Soil series and map
symbol
Topsoil Sand Limestone Road fill1 Impermeable Highway 1
material location

Peaty muck (Pm)_____. Poor alone; Unsuitable______ Unsuitable.._.__ Unsuitable_____. Unsuitable______ Very poor sta-
good to a bility and
depth of bearing ca-
about 30 pacity; 20 to
inches if 40 inches of
mixed with muck; high
mineral soil; water table.
high water
table.

Port Byron (PoB, Good to a depth | Unsuitable..___. Unsuitable______ Fair; fair or Fair .. _.____ Highly erodible;

PoC2, PoD2). of about 11 poor bearing some rolling
inches. capacity and topography;
shear strength; easy to
fair work- vegetate.
ability.

Readlyn (ReA) ReB)___.] Good toadepth | Unsuitable__..__ Unsuitable_._.__ Fair or good; Good; very high | Frost action in
of about 11 very high seasonal sand pockets;
inches. seasonal water table. very high

water table; seasonal water
low compress- table.

ibility; fair

or good bear-

ing capacity;

easily com-

pacted.

Riceville (RfB)________ Good to a depth | Unsuitable...._. Unsuitable._____ Fair or good; Good; very high | Frost heave in
of about 7 very high seasonal sand pockets;
inches. seasonal water table. very high

water table; seasonal
low compress- water table.
ibility; fair
or good bear-
ing capacity;
easily com-
pacted.
Rockton (RkB, RkC, Good to a depth | Unsuitable._____ Suitable at a Poor; limestone | Fair or good; Limestone at a
RkD). of about 10 depth of 20 at a depth of limestone at depth of 20
inches. to 32 inches. 20 to 32 a depth of 20 to 32 inches.
inches, to 32 inches.
Rolfe (Ro) .- oo __ Good to depth Unsuitable______ Unsuitable._..__ Poor or very Fair or good; Poor drainage;

of about 10
inches.

See footnotes at end of table.

poor; high
water table;
high content
of organic
matter.

high water
table.

poor bearing
capacity; high
water table.
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Soil features affecting-—Continued

Degree of limitations affecting—

Farm ponds

Agricultural Terraces and Waterways Foundations for | Sewage disposal
drainage diversions low buildings ! fields 2
Reservoir area Embankment
Muck to a depth of | Unsuitable________ Tile required for Not needed._____ Not needed.____ Very severe: Severe: high
20 to 40 inches; crops; good out- 20 to 40 water table.
high water lets necessary; inches of
table; substra- interceptor tile muck that
tum generally may be needed. should be re-
stratified. moved from
foundations;
high water
table.
Excessive scepage | Fair stability; fair | Not needed_______ Somewhat Somewhat Moderate: fair | Slight or mod-
in some areas. compaction, erodible. crodible, or poor bear- erate: mod-
but poor if ing capacity; erate perme-

Excessive seepage
where sand
pockets occur.

Excessive seepage
where sand
pockets oceur.

Limesgtone at a
depth of 20 to
32 inches;
excessive seep-
age.

Slow permea-
bility ; nearly
level topog-
raphy; high
water table.

above optimum
moisture con-
tent; moderate
gshrink-swell
potential.

Adequate shear
strength and
stability; fair
or good com-
paction; slow
permeability
when com-
pacted.

Adequate shear
strength and
stability; fair
or good com-
paction; slow
permeability
when com-
pacted.

Limestone at a
depth of 20 to
32 inches; ade-
quate strength
and stability
above lime-
stone; slow
permeability
above rock
when com-
pacted.

Fair or poor sta-
bility ; moderate
or high shrink-
swell poten-
tial; poor work-
ability.

Moderately slow

permeability;
tile may im-
prove drainage.

Slow perme-

ability; tile
may improve
drainage.

Not needed_______

Slow permea-

bility; tile nor-
mally improves
drainage if out-
lets are adequate;
surface inlets

or drains may
be needed.

Somewhat poor
drainage; low
fertility in
subsoil; some
limitations.

Somewhat poor
drainage; low
fertility in
subsoil; some
limitations.

Limestone at a
depth of 20
to 32 inches;
severe limita-
tions.

Not needed_____

Low fertility in
till; tile
needed; few
limitations.

Low fertility in
till; tile
needed; few
limitations.

Limestone at a
depth of 20
to 32 inches;
few limita-
tions.

Not needed. ____

moderate or
high com-
pressibility;
uniform
consolidation.

Moderate:
good bearing
capacity
and shear
strength;
very high
seasonal
water table;
low compres-
sibility.

Moderate:
good bearing
capacity
and shear
strength;
very high sea-
sonal water
table; low
compressi-
bility.

Slight: lime-
stone at a
depth of 20
to 32 inches.

Severe: poor
drainage; fair
or poor bear-
ing capacity;
uneven eon-
solidation.

ability ; some
very steep
slopes.

Severe: mod-
erately slow
permeability;
very high
seasonal
water table.

Severe: slow
permeability;
very high
seasonal water
table.

Very severe:
limestone at
a depth of 20
to 32 inches.

Very severe:
slow permea-
bility; high
water table.
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TaBLE 6.—FEngineering

Suitability as a source of—

Soil features

affecting—
Soil series and map
symbols
Topsoil Sand Limestone Road fillt Impermeable Highway !
material location
Sable (Sa)__.__- e Fair to a depth | Unsuitable___.__ Unsuitable______ Very poor; wet- | Fair or good; Poor drainage;
of about 18 ness; high water may be diffi- high water
inches. table; high con- cult to obtain table; poor
tent of organic because of bearing capac-
matter, wetness and ity; high
high water content of
table. organie
matter.

Sattre (SbA, SbB)____._ Good to a depth | Fair or good Unsuitable______ Fair to a depth | Fair or good Coarse sub-

of about 7 below a depth of 42 inches; to a depth of stratum at a

inches. of 42 inches; good or excel- 42 inches; depth of 42
well-graded to ient below unsuitable inches.
poorly graded this depth. below this
sand or depth.
gravel,3

Sattre (SdA)____ . __ . Good to a depth | Good below a Unsuitable______ Fair to a depth | Fair or good to | Coarse sub-

of about 7 depth of 30 of 30 inches; a depth of 30 stratum at a

inches. inches; well- good or excel- inches; unsuit- depth of 30
graded to lent below able below inches; nearly
poorly graded this depth. this depth. level topog-
sand or raphy.
gravel.?

Seaton (SeB, SeC2, Fair_ . _.______ Unsuitable...___ Unsuitable______ Fair; fair or Fair_ . ________ Highly erodible;
SeD2, SeD3, SekE2, poor bearing rolling topog-
SeF2). capacity and raphy; easy

shear to vegetate.
strength; fair
workability.
Sogn (SoD, SoF)_.______ Poor; limestone | Unsuitable______ Suitable at a Very poor; Poor; limestone | Limestone at a
at a depth of depth of 4 to limestone at at a depth of depth of 4 to
4 to 15 inches. 15 inches. a depth of 4 4 to 15 inches. 15 inches; roll-
to 15 inches. ing topog-
raphy.

Spillville (Sp, Sv)_____. Good_.____..__| Unsuitable______ Unsuitable______ Fair or poor; Fair or good; Seepage in some

(For Colo part of high content high content cuts; ocea-
the Sv unit, see of organic of organic sional flood-
the Colo series.) matter to a matter to a ing.

depth of 40 depth of 40
inches; easily inches.
compacted.

Terril (TxA, TxB)______ Good to a depth | Unsuitable______ Unsuitable _____ Fair or poor; Fair or good_ .__| Seepage in
of about 30 high content some cuts;
inches. of organic occasional

matter to a flooding.
depth of 20

See footnotes at end of table.

to 40 inches;
easily com-
pacted.
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Soil features affecting—Continued

Degree of limitations affecting—

Farm ponds

Agricultural Terraces and Waterways Foundations for | Sewage disposal
drainage diversions low buildings ? fields 2
Reservoir area Embankment

Moderately slow | Poor stability; Moderately slow Not needed_____ If needed, poor | Scvere: poor Severe: high
permeability; high or mod- permeability; drainage may bearing capac- water table.
high water erate shrink- subsurface interfere with ity; high
table; nearly swell potential; drainage is sat- construction; water table;
level topog- high compressi- isfactory if out- tile needed; high com-
raphy. bility. lets are nearly level pressibility.

available. topography.

Moderate permea-| Fair stability; fair | Not needed.___.__ Not needed in If needed, no Slight: fairly Slight: rapid
bility; porous compaction; level areas; limitations. stable sub- permeability
substratum at a medium com- no limitations stratum at a in substratum.
depth of 42 pressibility to a in sloping depth of 42
inches; nearly depth of 42 areas. inches.
level topog- inches; moderate
raphy. or low shrink-

swell potential;
poor resistance
to piping.

Moderate permea- | Fair stability; fair | Not needed_______ Not needed...__ Not needed. ____ No limitations__| Slight: rapid
bility; porous compaction; . permeability
substratum at a medium com- in substratum.
depth of 30 pressibility to a
inches; nearly depth of 30
level topog- inches; moderate
raphy. or low shrink-

swell potential;
poor resistance
to piping.

Excessive seepage | Fair stability; fair | Not needed...____ Somewhat Somewhat Moderate: Slight or
in some areas. compaction, but erodible. erodible. fair or poor moderate:

poor if above bearing capac- moderate
optimum mois- ity ; medium permeability ;
ture content; or high com- some very
moderate pressibility; steep slopes.
shrink-swell uniform
potential. consolidation.

Limestone at a Limestone at a Not needed._.____ Limestone at a | Limestone at a | No limitations__| Very severe:

depth of 4 to
15 inches;
unsuitable.

Moderate perme-
ability;
occasional
flooding.

Some sand lenses
below a depth
of 40 inches;
excessive seep-
age where sand
lenses occur.

depth of 4 to
15 inches;
unsuitable.

Adequate strength

and stability ;
high content of
organic matter;
fair or poor
resistance to
piping; easy to
vegetate.

Adequate strength

and stability ;
fair or poor
resistance to
piping; easy to
vegetate.

Tile may improve
drainage if
outlets are
available; pro-
tection from
overflow is
beneficial.

Not needed____ ...

depth of 4 to
15 inches;
severe limi-
tations.

Not needed_____

No limitations_ _

depth of 4 to
15 inches.

Not needed... . __

No limitations_ _

Moderate or
severe: fair
or poor bear-
ing capacity;
oceasional
flooding;
medium com-
pressibility.

Moderate:
fair bearing
capacity;
medium com-
pressibility.

limestone at
a depth of 4
to 15 inches.

Very severe:
ocecasional
flooding.

Severc where
the soil is in
drainage-
ways; slight
or moderate
in other areas
because of
moderate
permeability.
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TABLE 6.—Engineering

Soil features
Suitability as a source of— affecting—
Soil series and map
symbols
Topsoil Sand Limestone Road fill 1 Impermeable Highway 1
material location

Tripoli (Tr)_ - __.____._ Fair to a depth | Unsuitable__.___ Unsuitable______ Poor or very Good; high Poor drainage;
of about 16 poor; high water table. high water
inches. water table; table; fair or

high content poor bearing
of organic capacity.
matter.

Waukegan (WaA, Good to a Fair or good Unsuitable_____._ Fair to a depth | Fair to a depth | Coarse-tex-

WaB). depth of below a depth of 42 inches; of 42 inches; tured sub-
about 11 of 42 inches; good to excel- unsuitable stratum at a
inches. well-graded lent below below this depth of 42
to poorly this depth. depth inches; good
graded sand workability.
or gravel.?
Waukegan (WgA, Good to a Good below a Unsuitable___.__ Fair to a depth | Fair to a depth | Coarse-tex-
WgB, WgC). depth of depth of 30 of 30 inches; of 30 inches; tured sub-
about 14 inches; well- good or excel- unsuitable stratum at a
inches. graded to lent below below this depth of 30
poorly graded this depth; depth. inches; good
sand or good bearing workability.
gravel.? capacity and
shear strength
below a depth
of 30 inches.

Waukegan (WKA)______ Good to a Fair or good Unsuitable_.____ Fair to a depth | Fair to a depth | Coarse-tex-
depth of below a of 42 inches; of 42 inches; tured sub-
about 12 depth of 42 good or excel- unsuitable stratum be-
inches. inches; well- lent below below this low a depth

graded to this depth. depth. of 42 inches;
poorly graded good work-
sand or ability.
gravel.?

Winneshiek (WnB, Good to a Unsuitable______ Suitable at a Poor; lime- Fair or good; Limestone at a

WnC). depth of depth of 20 stone at a limestone at depth of 20
about 7 to 32 inches. depth of 20 a depth of 20 to 32 inches.
inches. to 32 inches. to 32 inches.

serious problems if the soils are otherwise suitable. All the soils
along the Wapsipinicon River and Plum Creek have a high water
table and are unsuitable for use as filter fields regardless of their
rate of permeability.

! Engineers and others should not apply specific values to the
estimates given for bearing capacity of soils.

2 On-site tests should be made before any sewage disposal system
is installed. Slopes of less than 10 percent generally do not create
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Soil features affecting—Continued

Degree of limitations affecting—

Farm ponds

above lime-
stone; slow per-
meability above
rock when com-
pacted.

Agricultural Terraces and Waterways Foundations for | Sewage disposal
drainage diversions low buildings ! fields 2
Reservoir area Embankment

Moderately slow Top 20 inches un- | Moderately slow Not needed_____ Where water- Severc: poor Very severe;
permeability ; suitable; mate- permeability ; ways are drainage; high high water
high water rial below has subsurface needed, poor water table; table.
table; nearly adequate drainage satis- drainage may fair bearing
level topog- strength and factory if out- interfere with capacity.
raphy. stability; fair or lets are avail- construction;

good compac- able. tile needed;
tion; slow per- nearly level
meability when topography.
compacted;

poor drainage.

Moderate per- Fair stability; Not needed. ______ Coarse-tex- No limitations._| Slight: stable | Slight: rapid
meability ; po- fair compaction; tured sub- substratum permeability
rous substra- medium com- stratum at a at a depth of in substra-
tum at a depth pressibility to a a depth of 42 42 inches. tum.
of 42 inches; depth of 42 inches; no
nearly level inches; mod- limitations.
topography. crately low

shrink-swell po-
tential; fair or
poor resistance
to piping.

Moderate per- Fair stability; Not needed_ ______ Coarse-tex- Coarse tex- No limitations__| Slight: rapid
meability ; po- fair compaction; tured sub- tured sub- permeability
rous substra- medium com- stratum at a stratum at a in substra-
tum at a depth pressibility to a depth of depth of 30 tum.
of 30 inches. depth of 30 about 30 inches; few

inches;moder- inches; low limitations.
ate or low fertility; diffi-

shrink-swell po- cult to vege-

tential; poor tate; some

resistance to limitations.

piping.

Moderate per- Fair stability; Not needed....___ Not needed.__ __ Not needed_____ Slight or mod- Slight: rapid
meability ; po- fair compaction; erate: fair permeability
rous substra- medium com- or poor bear- in substra-
tum at a depth pressibility to a ing capacity tum.
of 42 inches; depth of 42 to a depth of
nearly level inches; moder- 42 inches;
topography. ate or low stable sub-

shrink-swell po- stratum.
tential; fair or

poor resistance

to piping.

Limestone at a Limestone at a Not needed. . . __ Limestone at a | Limestone at a Slight: lime- Severe: lime-
depth of 20 to depth of 20 to depth of 20 depth of 20 stone at a stone at a
32 inches; ex~ 32 inches; adc- to 32 inches; to 32 inches; depth of 20 depth of 20
cessive seepage quate strength severe limi- few limi- to 32 inches. to 32 inches.
rate. and stability tations. tations.

? Only a few soils in Bremer County are possible sources of gravel.
In many areas of these soils there are limitations because the gravel
is interbedded with sand lenses or because there is a high water

table, especially along the Wapsipinicon River and Plum Creek.

Soils that are sources of gravel are the Burkhardt and Dickinson
(fair or good), Sattre, Waukegan, Hayfield, and Lawler (fair or
poor), and Marshan (poor).
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Because of their high in-place density, the glacial till
soils generally do not have an excessively high moisture
content and are more easily compacted than soils derived
from loess.

Fayette, Seaton, and Port Byron soils formed in local
deposits of loess that occur as elongated ridges southeast
of Waverly, east of and parallel to the Cedar River.
These soils have an A-6 (ML-CL) classification. The
deposits of loess are at least 15 feet thick, and fresh cuts
made for roadway grades will cause the loess to erode
rapidly unless erosion control measures are applied al-
most immediately.

The Kenyon, Bassett, Ostrander, and other soils
derived from loam till, are loams and sandy loams of
A-6 and A4 (CL) classification. If found in or adja-
cent to grading projects, these soils are normally placed
in the upper subgrade of unstable areas. Pockets and
lenses of sand, many of which are water bearing, are com-
monly interspersed throughout the till. Where the road
grade is only a few feet above such a deposit and silty till
overlies it, frost heaves are likely to develop unless the
deposit is drained or the soil above it is replaced with
granular backfill or clayey glacial till.

The bottom-land soils formed in recent alluvium that
washed from the hills and uplands. The Colo soil has
a thick, organic surface layer that may consolidate errat-
ically under an embankment load. This soil is classified
A-7 (CL, ML or OH). It has low in-place density and
high moisture content. The Nodaway soil, which occurs
on bottom lands, is a silty clay and is classified A-7
(CL). It has a sandy silt overwash, classified A-6 (CL),
that also has low in-place density and high moisture con-
tent. If these soils are used as foundations of embank-
ments more than 15 feet high, they should be carefully
analyzed to make sure there is sufficient strength to sup-
port such embankments. Roadways through bottom
lands should be constructed on continuous embankments
that extend above the level of frequent flooding. The
Nodaway and similar soils may have an overwash of
fine sand, and, if an embankment is constructed only a
few feet above the water table, frost heaving may result
unless proper drainage is established or materials not
susceptible to frost action are used in the subgrade.

The bedrock under the glacial till is limestone. In
areas where the bedrock is not deeply buried, sinkholes
have formed, leaving the typical drained potholes or
depressions. Because these sinkholes do not provide
foundation support for roadway embankments or struc-
tures, their location and extent should be carefully deter-
mined during preliminary investigations. The soils of
the Atkinson and Winneshiek series, which are classified
A-6 (CL) over A-7-6 (CH), occur where bedrock is
close to the surface. The subsoil is undesirable as upper
subgrade because of its high clay content and nonuniform
residual characteristics.

All of the soils underlain by limestone are suitable for
winter grading.

Soil Properties Affecting
Conservation Engineering

In this section soil properties are discussed in relation
to the construction of drainage systems, terraces, diver-

sions, waterways, and farm ponds. Table 6 shows the
suitability of the soils for these purposes. Technical
assistance in designing drainage systems and other con-
servation structures can be obtained through the Bremer
County Soil Conservation District.

Irrigation, which is also a part of conservation engi-
neering, is not discussed in this survey, because it is not
practiced extensively in Bremer County. Corn and
meadow crops are irrigated by the sprinkler method on
some of the flat sandy soils near Plainfield.

Drainage systems.—Artificial drainage of fields to
reduce time lost after rains has become increasingly im-
portant. Tile drainage is the most common method.
Open ditch drainage is second.

A tile drainage system is installed to remove excess
subsurface water and, in some cases, to remove surface
water through surface intakes. The factors to consider
before installing tile are (1) the need for drainage, (2)
the suitability of tile drainage, (3) the availability of a
suitable outlet, and (4) an adequate design to provide a
complete and economical system.

The permeability of the soil determines whether or
not tile drainage will work well. Tile drains are not
satisfactory in very slowly permeable soils, such as Block-
ton silty clay loam, dark gray subsoil variant. Surface
water can be removed from such soils through open in-
takes. Shallow surface drains can also be graded away
from these areas to remove excess surface water. Tile
drains work well in soils that have moderate to moderate-
ly slow permeability (fig. 13). In Riceville loam and
other slowly permeable soils, the tile lines need to be
closer together than in soils that have moderate permea-
bility, and even then they may work only moderately
well.  Tile is hard to install and maintain in Marshan
clay loam, moderately deep, and in other soils that have
a sand substratum.

Open ditches are used to remove excess surface water
or to remove water collected by tile. Shallow open ditches
are effective in removing water from depressional areas.

Information concerning drainage for soils of the
county can be obtained from the “Iowa Drainage Guide,”
published by Iowa State University (4).

Terraces—A. terrace is a ridge built across a slope to
intercept runoff and seepage and to control erosion. Ter-
races control erosion by reducing the length of slope so
that fields on long slopes can be cropped more intensively
without excess loss of soil. In addition, terraces conserve
moisture in dry years, improve surface drainage, improve
row patterns, and act as guidelines for contour planting
and for field divisions.

The factors to consider before building a terrace are the
purpose, the slope of the soil, and the soil material of
which the terrace will be built,

Most of the terraces built in Bremer County are graded
terraces, which are designed to discharge runoff water at
a nonscouring rate. Level terraces are satisfactory on
some of the Port Byron and Seaton soils, but graded ter-
races are generally more satisfactory, especially during
seasons of more than normal rainfall.

Cut and fill terraces are best for most deep soils that
have slopes of as much as 12 percent. By the use of cut
and fill methods, terraces can be constructed so that they
are parallel, and point rows can be eliminated between
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terraces. On slopes that are steeper than 12 percent, con-
sideration should be given to the use of bench terraces
with seeded back slopes.

Port Byron, Seaton, Fayette, and other loess-derived
soils that have suitable slopes can be terraced. Kenyon,
Ostrander, Coggon, Bassett, and other till-derived soils
are less well suited because their subsoil is less fertile and
most of them have a stone or pebble layer, which is de-
trimental if exposed in terrace channels. In Bassett, Ken-
yon, and a few other soils, terracing may increase wetness.
Tile drains are needed in these soils. Terracing extreme-
ly sandy soils is generally not recommended. Sands slump
and blow into the terrace channels, making maintenance
very difficult. Rockton, Winneshiek, and similar soils
underlain by limestone bedrock can be terraced, but deep
cuts should be avoided. Deep cuts also should be avoided
in soils that are firm below the pebble layer.

Diversions—A diversion is a channel constructed across
the slope to intercept surface water from the soils up-
slope and thus protect the soils on lower slopes or bottom
lands. Terril, Spillville, and Clyde soils are examples of
those that can benefit from diversions placed upslope. In
addition to intercepting runoff, diversions prevent gully-
ing and catch silt that might cover young plants.

Grassed waterways—A grassed waterway is a vegetated

Figure 13—A field of Tripoli clay loam to be drained by tile.

channel that conducts runoff water at a nonerosive velo-
city to a safe or stable outlet. All drainageways are sub-
ject to gullying unless they are protected by a good vege-
tative cover. If gullies have formed in waterways, large
amounts of earth have to be moved before the channels
can be shaped properly. Many waterways that have a
steep grade need grade stabilization structures to flatten
the grade and reduce the velocity of water. Grassed
waterways are also needed as outlets for terraces and
diversions.

Most soils in Bremer County can produce enough vege-
tation to prevent erosion if the channels are shaped and a
suitable grade is established. Many waterways are in
the Colo and Terril soils, which are very fertile. Where
infertile soil material has been exposed by earthmoving,
a topdressing of surface material, manure, and mulch
may be needed before enough vegetation can be produced
to protect the waterway.

In many places waterways should be drained by tile
so that suitable grass can be established and the water-
ways will be dry enough to be crossed by farm machinery.

The till-derived soils commonly have a pebble band
between the till and the overlying soil. Pebbles in the bot-
tom of a waterway can set up turbulence and cause cut-
ting.
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E'rosion control structures in waterways—Reinforced
concrete drop spillways or drop inlets are the most com-
monly used structures for controlling erosion in water-
ways. Such structures are generally needed in waterways
that drain the Nodaway, Terril, and similar soils.

Generally, reinforced concrete drop spillways are used
for waterways that have a drop of as much as 6 to 8 feet.
Grades in the waterway below a drop spillway must be
stabilized to prevent gullying on the downstream side
from undermining the structure. The grade below a drop
spillway can be steep if the structure can be placed on a
rock base.

Farm ponds—Farm ponds provide water for livestock
in areas where there is no natural supply or an insuffici-
ent one. Thus, they also help in controlling erosion by
making additional acreage available for rotation grazing.
Ponds also provide fishing and other forms of recreation
(fig. 14).

In general, the soils derived from glacial till are better
fill for farm pond embankments than those derived from
loess, but not many suitable sites are available in those
sections of the county where the glacial soils are pre-
dominant. If a pond is to be constructed in soil that is
shallow to limestone bedrock, the site should be carefully
selected.

Drop inlets are used for controlling the velocity of
runoff in waterways that have a drop in excess of 8 feet.
They are constructed of metal or concrete and are set into
the upstream side of an earth dam to stabilize the up-
stream grade. The inlet is connected to a spillway of
metal or concrete pipe, which passes through the dam
and empties at a lower elevation into a stable waterway.
Suitable fill material may have to be obtained at a con-
siderable distance from the structure site. Good compac-
tion usually can be obtained with regular equipment, if
care is used in selecting and placing fill material. Glacial
soil material is generally better for fill material than
loessal material. If side abutments are seepy, toe drains
should be provided under the structure. Structures placed
in areas of Clyde soils commonly need toe drains.

Genesis, Classification, and
Morphology of Soils

In this section the genesis, or formation, of soils is
discussed, the two systems of soil classification now in use
are explained and the soil series are classified, the mor-
phology of each series i1s described, and physical and
chemical data are given for selected soil profiles.

¢

Figure 14—Farm pond that provides recreation, helps to control gullying, and serves as a source of water.
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Factors of Soil Genesis

Soil is created by soil-forming processes that change
materials deposited or accumulated by natural forces. The
characteristics of the soil at any given point are deter-
mined by (1) the physical and mineralogical composition
of the parent material; (2) the climate under which the
soil material has accumulated and has existed since accu-
mulation; (3) the plant and animal life on and in the soil;
(4) the topography, or lay of the land ; and (5) the length
of time the forces of soil development have acted on the soil
material.

Climate and vegetation are the active factors of soil
genesis. They act on the parent material and slowly
change it into a natural body that has genetically related
horizons. The effects of climate and vegetation are con-
ditioned by topography. Parent material also affects the
kind of profile that can be formed and, in some cases, deter-
mines it almost entirely. Finally, time is essential for the
changing of parent material into a soil profile. Generally
a long time is required for the development of distinct
horizons.

The interrelations of the factors of soil genesis are so
complex that few generalizations can be made about one
factor unless conditions are specified for the other four.

Parent material

The accumulation of parent material is the first step
in the development of a soil. Some soils in Bremer Coun-
ty, such as those of the Sogn and Rockton series, formed
partly from material weathered in place from bedrock.
Most of the soils in the county, however, formed from
material that was transported from the site of the parent
rock by ice, wind, or water.

Thus, the main kinds of parent material in Bremer
County are glacial material, which is transported by ice;
loess, transported by wind; and alluvium, transported by
water. Other kinds of parent material in the county are
eolian sand, which is transported by wind; residuum,
weathered in place from bedrock; organic material, ac-
cumulated from decaying plants; and colluvium, trans-
ported by gravity.

Glacial material—Most of the soils in Bremer County
formed in material of glacial origin. The Readlyn, Tri-
poli, Kenyon, Clyde, Floyd, Bassett, and Oran soils,
which are predominant in soil associations 1, 2, and 3,
formed in glacial material.

During the Pleistocene epoch, or Ice Age, snow and ice
accumulated to a great depth. As pressure increased with
the increasing depth of ice and snow, the ice sheet flowed
as a plastic mass. Like a giant bulldozer it moved across
the landscape. Rocks were ground into smaller particles.
Hills were leveled, and valleys were filled. Rocks em-
bedded in the bottom ot the ice provided scouring action
as the glacier moved.

The first of the glacial advances over Bremer County,
the Nebraskan glaciation, occurred approximately 750,
000 years ago. It was followed by the Aftonian inter-
glacial period, which was followed by the Kansan glacial
period. The Kansan glaciation is thought to have started
about 500,000 years ago. It also covered all of Bremer
County. The third and most recent glaciation to advance
over Bremer County is currently recognized in Towa as

the Towan substage of the Wisconsin glaciation (8). The
Wisconsin glacial period is believed to have begun about
35,000 years ago.

Recent studies of the presence and identification of
Towan glacial till indicate that the conclusions formed
from studies made before 1960 are questionable. Inten-
sive, detailed, geomorphic and stratigraphic work shows
that the landscape is a multilevel sequence of erosion sur-
faces, and that many of the levels are cut into Kansan
and Nebraskan till (22).

Most of the glacial parent material in Bremer County
is loamy In texture and is nearly free of pebbles, rocks,
and boulders to a depth of 114 to 214 feet. At this
depth there generally is a pebble band (5, 715) that sepa-
rates the overlying loamy material from firm glacial till.
This band consists of a 2- to 4-inch concentration of peb-
bles 1 to 3 inches in diameter (fig. 15). The depth to
the pebble band is 115 to 2 feet in Dinsdale, Ostrander,
and other soils on uplands and a little more than 2 feet
in Floyd, Clyde, and other soils in drainageways (fig. 16).

Boulders 3 to 15 feet in diameter are on the surface of
some areas mantled by glacial drift. Boulders and stones
6 to 30 inches in diameter are concentrated in some draws
and drainageways.

Loess.—The deposits of loess in Bremer County origi-
nated 14,000 to 16,000 years ago, during the Wisconsin
Age (13, 14). Thick deposits are found in the steep,
rolling hills west of the town of Denver. This area, which

Figure 15.—A pebble band in a Floyd soil.
those that can be seen in many road cuts throughout Bremer
County,

The band is typical of
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Figure 16—Parent material of the Kenyon, Floyd, and Clyde soils.

is in soil association 5, is about 114 miles wide and 3
miles long and extends In a northwest-southeast direction.
Seaton and Fayette soils predominate. In an area about
3 miles wide and 6 miles long east and southeast of Den-
ver, the glacial till is covered by 20 to 110 inches of loess.
The loess is generally thickest near Denver. This area
coincides with soil association 4 in which Klinger, Max-
field, and Port Byron soils are predominant.

Alluvium—Two major areas of alluvium are along
the Cedar and Wapsipinicon Rivers, and many smaller
areas are along tributary streams. Alluvial soils are com-
monly stratified with layers of sand, silt, or gravel. Colo
and Spillville soils are the major soils that developed
from alluvium in Bremer County.

Colluwium.—Sediments that accumulate at the base of
upland slopes as a result of gravity, soil creep, or local
wash are referred to as local alluvium or colluvium. The
Terril soils formed in such sediments.

Eolian sond—Eolian sand is inextensive in Bremer
County. Most areas of the soils that formed in eolian
sand are in soil association 6. These soils are on uplands
and benches and may occur as mounds or dunes. Folian
sand consists largely of quartz, which is very resistant to
weathering. It has not been altered appreciably since
being deposited. Hagener and Chelsea soils developed
mainly in eolian sand. Dickinson and Lamont soils de-
veloped in somewhat loamier eolian material.

Residuum.—Residuum is the residue from the weather-
ing of sedimentary rock in place. It is a minor parent
material in Bremer County. Sogn, Winneshiek, Rockton,
and Atkinson soils are underlain by limestone bedrock.
None of these soils developed entirely in residuum, but in
some places a thin layer of clay residuum is above the
bedrock. In most of the county, the bedrock is buried
beneath glacial till, loess, eolian sandy material, or alluvi-
um.

Most of the bedrock in the county is Cedar Valley lime-
stone, of the Devonian system (18). The Maquoketa for-
mation of the Ordovician system underlies a slightly ir-
regular north-south strip about 4 miles wide in the cen-
ter of the county. It extends from the northern boundary
of the county south to the Chicago Great Western Rail-
way. This formation contains thick, cherty dolomite and

blue-green shale. Surrounding the Maquoketa formation
is a strip 2 to 4 miles wide underlain by the Hopkinton
formation of the Silurian system. This formation also
underlies an area about 6 miles long and 1 ov 2 miles
wide southeast of Waverly. The Hopkinton formation is
dolomite but contains some cherty zones.

Organic materiol—Organic deposits are the parent
material of the small areas of peaty muck in Bremer
County. Wetness and poor drainage have retarded the
decay of organic matter. This accumulated organic mat-
ter, with small amounts of mineral matter, serves as a
soil material. The thickness of it ranges from 20 to 80
inches in Bremer County.

Climate

According to available evidence, the soils in Bremer
County have been developing under the influence of a
midcontinental, subhumid climate for at least 5,000 years.
Between 5,000 and 16,000 years ago the climate was con-
ducive to forest vegetation (73). The morphology of
most of the soils indicates that they developed in a cli-
mate similar to that of the present. The present climate
is marked by wide, seasonal extremes of temperature, but
it is fairly uniform over the county. No major differences
among soils in the county were caused by differences in
the recent climate; however, local conditions can modify
the influence of the general climate. Dry, sandy, south-
facing slopes, for example, have a local climate, or micro-
climate, that is warmer and less humid than the average
climate of the area. Low, poorly drained bottom lands
are wetter and colder than surrounding areas. These
contrasts account for some of the differences among soils
in the same general climatic region.

Plant and animal life

As plants grow and die, their remains add organic mat-
ter to the upper layers of soil material. Deep-rooted
plants bring plant nutrients up from the lower layers.
Micro-organisms also are important in soil development.
They are a source of organic matter, they aid in decom-
posing organic matter, they combine free nitrogen into
forms that can be used by plants, and they aid in the
release of nitrogen and other nutrients for use by plants.



BREMER COUNTY, IOWA 83

Most of the soils in Bremer County developed under
prairie grasses or a mixture of prairie grasses and water-
tolerant plants. Kenyon and Floyd soils, for example,
developed under this sort of vegetation. The native
grasses have myriads of fibrous roots in the uppermost 20
inches of the soil; thus, there is a large amount of organic
matter in the surface layer of soils that developed under
grass.

A few soils in the county developed under deciduous
trees, the roots of which commonly extend deep into the
subsoil and do not provide the organic matter in the
surface layer that grass roots provide. The surface layer
of such soils is thin and contains little organic matter,
because it receives only what is released from fallen leaves
and dead trees, and much of this remains on the surface
or is lost through decomposition. The Coggon and Seaton
soils are examples of soils that formed under deciduous
trees.

A number of the soils were first under prairie grass
and then under forest vegetation, and their properties
are intermediate between those of soils that formed en-
tirely under grass or entirely under forest. The Frank-
lin and Oran soils are examples.

The Kenyon, Bassett, and Coggon soils are members
of a group of soils that formed from the same parent
material and under comparable environment except for
the native vegetation. Differences in native vegetation
account for the main differences in morphology among
soils of this group.

Man’s influence on soil—By his use of soil, man re-
duces or increases the thickness of soil layers, changes
the drainage and topography, alters the chemical and
physical composition, changes the living matter in the
soil and on it. Thus, man influences soil genesis. The effects
of man’s influence on soil, however, may or may not be
evident.

Topography

Topography influences soil development mainly through
its effect on drainage, runoff, and erosion. Gradient, pat-
tern, and length of slope affect the amount of water that
enters a soil.

The steeper the slope, the more water runs off the sur-
face and the less penetrates the soil. Nearly level and
moderate, convex slopes predominate in Bremer County,
but some areas are very steep.

Aspect, as well as gradient, has significant influence.
South-facing slopes generally are warmer and drier than
north-facing slopes and consequently support a different
kind and amount of vegetation.

The influence of a porous, rapidly permeable parent
material may override the influence of topography.
Dickinson soils, for example, are somewhat excessively
drained, even though they are no more than moderately
sloping, because they are very rapidly permeable.

The Tripoli, Readlyn, and Kenyon soils are examples
of soils that formed in the same kind of parent material
and under similar vegetation but differ because of dif-
ferences in topographic position. The Tripoli soils are
on broad, level or nearly level, high, upland flats. Read-
lyn soils are on nearly level ridges and long, gentle convex

side slopes. Kenyon soils are on long, convex ridges, or
highs, and gentle or moderate, convex side slopes. To-
pography influences the drainage of these soils.

Depressions in the landscape collect and impound water
for a period of time and thus accelerate the development
of soils that are poorly drained and have a distinct, light-
colored subsurface layer and a gray subsoil. The Block-
ton and Rolfe soils formed in depressions.

Alluvial land and soils of the Colo, Spillville, and
Nodaway series are on bottom land. Although they are
nearly level, their microrelief affects runoff, depth to
water table, and the rate at which they receive new sedi-
ments. Colo soils are on low elevations, generally some
distance from stream channels. They have a high water
table and impound water for short periods of time.
Alluvial land and Nodaway soils lie next to stream chan-
nels. They receive sediments during periods of flooding.
Nodaway soils are on slightly higher elevations than Al-
luvial land and thus have a lower water table and do not
impound water. Spillville soils are intermediate in relief
between Colo and Nodaway soils. They are better
drained and less clayey than Colo.

The Terril soils are on foot slopes and have properties
related to the soils upslope from which they receive sedi-
ments.

The Sogn soils are on steep slopes and have weak soil
development. Most of the water that falls on their sur-
face layer runs off.

Time

Time is necessary for the processes of soil formation
to take place. The amount of time varies from a few
days, during which fresh alluvial deposits can accumu-
late, to thousands of years. Generally, if weathering con-
tinues over a long period of time, more and more soluble
material is leached out and the texture of the subsoil be-
comes finer. Other factors, however, may modify the ef-
fect of time. Soils that formed in material resistant to
weathering, such as quartz sand, do not change much
with time. Very steep soils weather slowly because much
of the water runs off and little infiltrates.

The age of the deposits from which many of the soils
in Bremer County formed is given under the heading
“Parent material.”

Classification of Soils

Two systems of classifying soils are now in use in the
United States. One is the 1938 system (3), later revised
and supplemented. The other is the system that was
adopted by the Soil Conservation Service in 1965. The
current system is explained in “Soil Classification, A
Comprehensive System—T7th Approximation,” issued in
tentative form in 1960 by the Soil Conservation Service and
most recently revised by a supplement issued in March
1967. Table 7 shows the soil series classified into higher
categories according to the current and the 1938 system.
The placement of some soil series in the current system,
especially in families, may change as more precise informa-
tion becomes available. For this reason the family cate-
gory isnot shown in table 7.
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TaBLE 7.—8S0il series classified according to the current and the 1938 systems of classification

Current classification 1938 classification
Series o
Subgroup Order Great soil group Order
Aredale_ .. . ____________. Typie Hapludoll_ . ______________ Mollisol_ . ______ Brunizem___._________._.______ Zonal.
Atkinson_____________________ Typic Argindoll . ______________ Mollisol. .. ____ Brunizem._______._____________ Zonal.
Backbone . ________ _-| Molliec Hapludalf____________.___ Alfisol.________ Gray-Brown Podzolic!___ ______ Zonal.
Bassett_ ____________ _______ Mollic Hapludalf __ - ___ Alfisol . ____ Gray-Brown Podzolic !, ________ Zonal.
Blockton, dark gray subsoil Typic Argialboll ________________ Mollisol________ Planosol. ... ___ . _____ Intrazonal.
variant.

Burkhardt__._____________ __{ Entie Hapludoll_._______________ Mollisol________ Brunizem?_  ____._____________ Zonal.
Chelsea. ... __ Alfic Udipsamment__..._________ Entisol___ ... ___ Gray-Brown Podzolic?. . _______ Zonal.
Clyde__ ... . __ Typic Haplaguoll.___.___________ Mollisol_.______ Humic Gley_ . ___.._ .. __ Intrazonal.
Coggon_ ____ .. _____ ____| Typiec Hapludalf________________ Alfisol.________ Gray-Brown Podzolic___ .. _____ Zonal.
Coloo . _____________________ Cumulic Haplaquoll__ ___________ Mollisol________ Humie Gley 3. _____ . __.______ Intrazonal.
Creseo. . ______. Typic Argiudoll. ... ______ Mollisol. ... ___ Brunizem._ . __ . ___.__ ____ Zonal.
Dickinson__ ... _______ Typic Hapludoll. ___.___________ Mollisol..______ Brunizem  ___ .. __ . ____ Zonal,
Dinsdale_____________________ Typic Argiudoll . ________________ Mollisol________ Brunizem__.._______ .. _______ Zonal.
Fayette _______________ _ ___ Typic Hapladalf_ _______________ Alfisol._________ Gray-Brown Podzolie_ .. _______ Zonal.
Kloyd.__ . Aquic Hapludoll____. ___._________ Molliso}_ _______ Brunizem_.___________________ Zonal.
Franklin_____________________ Aeric Mollic Ochraqualf__________ Alfisol__________ Gray-Brown Podzolic'_________ Zonal.
Hagener _____________________ Entic Hapludoll.________________ Mollisol___.____ Brunizem?_ ______________ Zonal.
Harpster_ . ________________ Typie Caleiaquoll_ ... ___________ Mollisol________ Humie Gley_ ... __________ Intrazonal.
Hayfield. . __________________ Aeric Mollic Ochraqualf__________ Alfisol__________ Gray-Brown Podzolic!_ .. _____ Zonal.
Kenyon. .. . _______ Typic Hapludoll . _____________ Mollisol_ _______ Brunizem___._________________ Zonal.
Klinger_ .. _______.____. Aquice Argiudoll . . ____ . _____ Mollisol__ .. ____ Brunizem.______________.______ Zonal.
Lamont__.___________________ Typic Hapludalf . ______________ Alfisol_ . .____ Gray-Brown Podzolic___.______ Zonal.
Lawler_ . _____________ Aquic Hapludoll ________________ Mollisol ... _____ Brunizem.__.._________________ Zonal.
Marshan . ... . ______ Typic Haplaquoll_ _______________ Mollisol________ Humic Gley_ . ... _____________ Intrazonal.
Maxfield_ . ______________._____ Typic Haplaquoll . _______.______. Mollisol._______ Humic Gley .. _____.____ Intrazonal.
Museatine____________________ Aquice Argiudoll . _________ _____ Mollisol___.____ Brunizem._______ . ___________ Zonal,
Nodaway. .. . _____ . _____ Typic Udifluvent__ ______________ Entisol._____.__ Alluvial oo Azonal.
Oran_____ . _________.________ Aeric Mollic Ochraqualf__ . _______ Alfisol._________ Gray-Brown Podzolic!_ _______._ Zonal,
Ostrander_ ___________________ Typic Hapludoll.____ ____________ Mollisol________ Brunizem. ... ____ ________ __ Zonal.
Peaty muek .. ______ | .. Histosol._______ Bog . . _____________ Intragzonal.
Port Byron.._________________ Typic Hapludoll . _____________ Mollisol. _______ Brunizem_ . ________________ Zonal.
Readlyn___._._________________ Aquic Hapludoll. ________________ Mollisol..____._ Brunizem_..._________________ Zonal.
Riceville. ____________________ Acric Mollic Ochraqualf__________ Alfisol______ ___ Gray-Brown Podzolic1_________ Zonal.
Roekton_____________.________ Typic Argindoll . __ ______________ Mollisol________ Brunizem _____ . ____._._ __ ___ Zonal.
Rolfe_ _______________________ Typic Argialboll___ ... ____ Mollisol________ Planosol ____ . _______ Intrazonal.
Sable_ ... Typic Haplaguoll _______________ Mollisol. _______ Humic Gley. . _____ . _______ Intrazonal.
Sattre..______________________ Mollie Hapludalf__ . _____________ Alfisol__________ Gray-Brown Podzolic!_._______ Zonal.
Seaton_ .. . _____ Typic Hapludalf__ . _______.______ Alfisol._____ . __ Gray-Brown Podzolic._________ Zonal.
Sogn_ .. ______________._____ Lithic Hapludoll. ___ .. ______.___ Mollisol. . ____ Lithosol__ ... _______ _____ Azonal.
Spﬂlvxlle _____________________ Cumulic Hapludoll . _____________ Mollisol________ Brunizem3____ . _____ . ______ Zonal.
Tervil ______ . Cumulic Hapludoll_ _____________ Mollisol..______ Brunizem_ .. _________________ Zonal.
Tripoli ,,,,,,,,,,,,,,,,,,,,,,, Typic Haplaquoll_ _______________ Mollisol .. ______ Humie Gley_ _ .. ______________ Intrazonal.
Waukegan_._.________________ Typic Hapludoll.._______________ Mollisol__ .. ___ Brunizem________________ . ___ Zonal.
Winneshiek___ . ___._________ Mollic Hapludalf _______________ Alfisol.____.____ Gray-Brown Podzolic*_ .. . _ Zonal.

! Intergrade to Brunizem.
2 Intergrade to Regosol.

In the 1938 classification system the soils are placed in
six categomes Beginning with the most inclusive, the
categories are the order, the suborder, the great soil
group, the family, the series, and the type. The highest
category consists of only three orders, whereas the lowest
category consists of thousands of soil types. The sub-
order and family categories have never been fully devel-
oped in the 1938 system and thus have been little used.
Attention has been given largely to the classification of
soils into types and series within counties or comparable
areas and to the subsequent grouping of series into great
soil groups and orders.

The classification of soils into types and series is dis-
cussed in the section “How This Survey Was Made.” In
the following paragraphs the classification of soils into
great soil groups and orders is explained.

¢ Intergrade to Alluvial.

A great soil group consists of soil series that have simi-
lar major characteristics. The soils of all the series in
a great soil group have the same kinds of principal hori-
zons, though the degree of development may vary. With-
in each group, the soils may differ greatly in parent mate-
rial, color, texture, age, and position on the landscape.
Some soil series have properties intermediate between two
great soil groups. These are called intergrades or tran-
sitional soils.

The highest category of the 1938 system consists of the
Z(onal order, the intrazonal order, and the azonal order

19).

Zonal order

The zonal order is made up of soils having evident,
genetically related horizons that reflect in their formation
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the dominant influence of climate and living organisms.
In Bremer County the zonal order is represented by the
Brunizem and Gray-Brown Podzolic great soil groups.

BRUNIZEMS

Brunizems, formerly called Prairie soils, develop under
prairie grass in a temperate, relatively humid climate
(17). The Brunizems in Bremer County generally are
nearly level to rolling.

Typical Brunizems have a black or very dark brown A
horizon 10 to 16 inches thick, a brown or mottled gray
and brown B horizon 15 to 30 inches thick, and a yellow-
ish-brown mottled C horizon. The C horizon may or may
not be leached of carbonates.

Most Brunizems in this county are medium textured in
the A horizon and medinm textured or moderately fine
textured in the B horizon. The A horizon has a granular
structure; the B horizon has a slightly rounded, sub-
angular blocky structure; and the C horizon generally
lacks a distinct structure. The horizon boundaries are
generally gradual.

The Brunizems are represented in Bremer County by
the Aredale, Atkinson, Cresco, Dickinson, Dinsdale,
Floyd, Kenyon, Klinger, Lawler, Muscatine, Ostrander,
Port Byron, Readlyn, Rockton, Terril, and Waukegan
soils. Soils of the Burkhardt and Hagener series are
Brunizems intergrading to Regosols. The Spillville soils
are Brunizems intergrading to Alluvial soils.

GRAY-BROWN PODZOLIC SOILS

Gray-Brown Podzolic soils form under forest vegeta-
tion. Typically, they have a very dark gray to dark gray-
ish-brown A1 horizon 2 to 4 inches thick, a grayish-brown
or brown A2 horizon 4 to 10 inches thick, and a yellowish-
brown or mottled gray and yellowish-brown B horizon
90 to 40 inches thick or more. The C horizon is yellow-
ish brown and is leached.

In this county the texture of the A1l and A2 horizons
is silt loam or loam; that of the B horizon is silty clay
loam or loam to clay loam. Generally, the A1 horizon has
weak granular structure and the A2 horizon has thin
platy structure. The structure of the B horizon is gen-
erally subangular blocky or is prismatic and breaks to
subangular., In some places the structure is angular
blocky. The C horizon does not have a well-developed
structure. The horizon boundaries are more distinct than
those of Brunizems.

The Gray-Brown Podzolic soils are represented in Bre-
mer County by the Coggon, Fayette, Lamont, and Seaton
series.

The Backbone, Bassett, Franklin, Hayfield, Oran, Sat-
tre, and Winneshiek soils are Gray-Brown Podzolic soils
intergrading to Brunizems. Laboratory data indicate
that, genetically, these soils are more closely related to
Gray-Brown Podzolic soils than to Brunizems (27). They
developed under grass and hardwoods, whereas the typi-
cal Gray-Brown Podzolic soils developed under hard-
woods. The encroachment of deciduous trees on the
prairie has been related to changes in climate (9). In
general, the intergrades to Brunizems have a thicker,
darker colored A1l horizon and a less distinct A2 horizon
than the typical Gray-Brown Podzolic soils.
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The Chelsea soils are Gray-Brown Podzolic soils inter-
grading to Regosols.

Intrazonal order

The intrazonal order is made up of soils having evident,
genetically related horizons that reflect the dominant in-
fluence of a local factor, such as topography or parent
material. The Humic Gley, Bog, and Planosol great soil
groups represent the intrazonal order in Bremer County.

HUMIC GLEY SOILS

~Humic Gley soils form under prairie or sedge vegeta-

tion in wet, poorly drained sites. A typical Humic Gley
soil in Bremer County has a black or very dark gray A
horizon 16 to 24 inches thick, an olive-gray B horizon 10
to 20 inches thick, and a mottled, olive-gray C horizon.
The texture of the A and B horizons ranges from loam
to silty clay loam. The maximum content of clay may
be in the A horizon. The structure is typically granular
in the A horizon and subangular blocky in the B horizon.
It is weakly developed or lacking in the C horizon.

The Humic Gley soils developed in areas that have a
high water table as a result of poor natural drainage.
The excess water kept oxygen from entering the soil
pores and thus brought about reduction, segregation, and
removal of the iron compounds and resulted in an olive-
gray subsoil.

The Humic Gley group is represented in Bremer Coun-
ty by the Clyde, Harpster, Marshan, Maxfield, Sable, and
Tripoli soils. The Colo soils are Humic Gley soils inter-
grading to Alluvial soils.

BOG SOILS

Bog soils consist of peat and muck. These soils occupy
very poorly drained depressions or seepage areas. The ex-
cess water limits the supply of oxygen and retards the
decay of accumulated organic matter. Bog, or organic,
soils are more than 30 percent organic matter in the sur-
face layer, which in Bremer County is more than 12
inches thick. Peat consists of partly decomposed plant
residue in which plant parts can be recognized. It is
brown in color. Muck is black, is thoroughly decomposed,
and contains a higher percentage of mineral matter than
peat.

Peaty muck is the only Bog soil in Bremer County.

PLANOSOLS

Planosols generally are nearly level or depressional.
Most of the Planosols in Bremer County are in depres-
sions on stream benches or uplands. A high water table
and ponded surface water have influenced their develop-
ment.

Typical Planosols have a very dark gray or black Al
horizon 4 to 10 inches thick, a gray or light-gray, platy
A2 horizon 3 to 16 inches thick, and a very dark gray
to dark olive-brown B horizon 10 to 20 inches thick. The
C horizon is mottled brown and gray or light gray.

The texture of the Al and the A2 horizon is medium;
that of the B horizon is fine or moderately fine; and that
of the C horizon is moderately fine. Some Planosols, such
as the Blockton soils, have sand and gravel at a varying
depth. The clay in the B horizon limits the penetration
of water and roots.
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The structure of the Al horizon is granular, and that
of the A2 horizon is generally platy. The B horizon has
weak prismatic structure that breaks to strong fine blocks.
The C horizon has weak structure or none.

The Rolfe and the Blockton soils are the only Plano-
sols in Bremer County.

Azonal order

The azonal order is made up of soils that lack distinct,
genetically related horizons, commonly because of youth,
resistant parent material, or steep topography. This order
is represented in Bremer County by the Alluvial soils
and the Lithosols.

ALLUVIAL SOILS

Alluvial soils occur on bottom lands and low benches.
They form in sediments deposited by floodwater. They
do not have well-differentiated horizons formed by the
processes of soil development, but some Alluvial soils
have distinet layers that are the successive deposits of
sediments. Layers of sand and silt are common. All
soil properties vary because of the variations in the nature
of the sediments.

The Alluvial great soil group is represented in Bremer
County by the Nodaway soils. The largest areas of these
soils are along Quarter Section Run, west of the town of
Denver.

LITHOSOLS

Lithosols are rocky, stony, or shallow soils that consist
of about 12 inches or less of soil material over consolidated
bedrock. Most Lithosols are strongly sloping or steep.
The Sogn soils are the only ones in Bremer County classi-
fied as Lithosols. These soils occur mainly along the
Cedar and the Shell Rock Rivers.

Morphology of Soils

This subsection contains a description of the morphol-
ogy, or physical composition, of the soils of each series.
In each series description a representative profile is de-
scribed and the range of characteristics is given.

AREDALE SERIES

The Aredale series consists of well-drained soils that
developed from loamy, medium-textured eolian material
36 to 70 inches thick over glacial till. In many places a
pebble band occurs between the loamy overburden and the
glacial till.

These soils are on uplands. The slope range is 2 to 9
percent. The native vegetation consisted of prairie
grasses.

Aredale soils contain more sand than Port Byron and
Dinsdale soils. They are deeper to glacial till than Ost-
rander soils. They contain less sand than Dickinson soils,

Representative profile of Aredale loam, 580 feet west
and 162 feet north of the corner post in the southeast
corner of the SW1j sec. 6, T. 91 N., R. 14 W_, in a culti-
vated field—

Ap—0 to 7 inches, black (10YR 2/1) loam or silt loam;
weak, fine, granular structure; friable; roots are
plentiful; slightly acid; clear, smooth boundary.

A12—7 to 11 inches, black (10YR 2/1) loam or silt loam;

moderate, fine, granular structure; friable; roots are
plentiful; slightly acid; gradual, smooth boundary.

A3—11 to 15 inches, very dark brown (10YR 2/2) and very
dark grayish-brown (10YR 3/2) loam or silt loam;
some mixing of brown to dark brown (10 YR 4/3);
weak, fine, granular structure; friable; few black
(10YR 2/1) worm casts; few roots; slightly acid;
gradual, smooth boundary.

B1—15 to 22 inches, dark-brown (10YR 8/3) loam or silt
loam; some mixing of dark yellowish brown (10YR
3/4) ; weak, fine, subangular blocky structure; fri-
able; few very dark brown (10YR 2/2) worm casts;
few roots; few fine pores; medium acid; gradual,
smooth boundary.

B21—22 to 38 inches, loam or silt loam; nearly continuous
dark yellowish-brown (10YR 3/4) ped faces; ped
interiors are dark yellowish-brown (10YR 4/4);
weak, fine, subangular blocky structure; friable; few
roots; common fine pores; medium acid; lower 3
inches is somewhat yellower and slightly sandier;
abrupt, smooth boundary.

ITB22—38 to 46 inches, light sandy clay loam; ped faces are
yellowish brown (10YR 5/4) with some streaks of
brown (10YR 5/3); ped interiors are yellowish
brown (10YR 5/6) ; moderate, fine and medium, pris-
matic structure that breaks to moderate, medium,
subangular blocky structure; prism faces are yel-
lowish brown (10YR 5/4) and have a concentra-
tion of fine sand on the larger areas; slightly firm;
a few, very fine, black (10YR 2/1) oxide concre-
tions; pebble band (pebbles ¥ inch to 2 inches in
diameter) at the surface of this horizon; few roots;
few fine pores; slightly acid; gradual, smooth bound-

ary.

IIIB3—46 to 58 inches, light clay loam; few, fine, distinct,
light brownish-gray (2.5Y 6/2) and strong-brown
(7.5YR 5/8) mottles; prism faces are yellowish
brown (10YR 5/4) with a few streaks of light
brownish gray (2.5Y 6/2); ped interiors are yel-
lowish brown (10YR 5/6); moderate, medium, pris-
matie structure that breaks to moderate, coarse, sub-
angular blocky structure; there is a slight concen-
tration of fine sand on prism faces; slightly firm;
few, very fine, black (10YR 2/1) oxide concretions;
few roots; few fine pores; slightly acid; gradual,
smooth boundary.

ITIC1—58 to 66 inches, yellowish-brown (10YR 5/6) light
clay loam; few, fine, distinct, light brownish-gray
(2.5Y 6/2) and strong-brown (7.5YR 5/8) mottles;
massive; slightly firm; neutral; clear, wavy bound-
ary.

IIIC2—66 to 70 inches, same as ITIC1 horizon, but caleareous.

The Al horizon is 7 to 12 inches thick, if not more than
slightly eroded, and is black (10YR 2/1) or very dark
brown (10YR 2/2). The A3 horizon is very dark brown
(10YR 2/2) or dark brown (10YR 3/3). If the Bl and
B2 horizons are in the eolian material, they commonly
have the same colors as those of the profile described.
If the B3 and C horizons are in the eolian material, they
are dark yellowish brown (10YR 4/4) or yellowish brown
(10YR 5/6). In glacial till, the B and C horizons dif-
fer from those described, principally in the number and
distinctness of the grayish-brown mottles and in the color
of the ped and prism faces.

The eolian parent material is medium loam or silt loam.
The sand content generally ranges from 25 to 45 percent
and the clay content from 16 to 20 percent. The glacial
till ranges from medium loam to sandy clay loam or light
clay loam and is generally slightly firm. In most places
there are a few fine manganese concretions in the lower
IIIB horizon. The A3 and B horizons range from
slightly acid to medium acid. Where the glacial till is
deep, there are scattered pockets or discontinuous lenses
of sandy material 8 to 16 inches thick between the till and
the overburden. All of the eolian parent material is
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leached. The depth to calcareous till ranges from 60 to
90 inches.

ATRINSON SERIES

The Atkinson series consists of well-drained soils that
developed from loamy glacial sediments 36 to 50 inches
thick. These soils are underlain by limestone bedrock or
a thin layer of residuum and bedrock. A pebble band
occurs at a depth of 18 to 24 inches in most places. The
top 4 to 16 inches of limestone is generally shattered.

These soils are on uplands and on a few nearly level to
gently sloping benches. They have a slope range of 0 to
9 percent, but most slopes are between 3 and 8 percent.
The native vegetation consisted of prairie grasses.

Atkinson soils are deeper to limestone than Rockton
soils. They have a limestone substratum, whereas Ken-
yon, Ostrander, and Aredale soils are underlain by glacial
till.

Representative profile of Atkinson loam, 550 feet north
and 60 feet east of the corner post in the southwest cor-
ner of the NW14SWLj sec. 27, T. 91 N, R. 13 W, in a
cultivated field—

Ap—0 to 7 inches, very dark brown (10YR 2/2) light loam;
weak, fine, granular structure; friable; few roots;
neutral; abrupt, smooth boundary.

A3— 7 to 15 inches, very dark grayish-brown (10YR 3/2)

light loam; common fine mixings of very dark

brown (10YR 2/2), brown, and dark brown (10YR

4/3) ; weak, medium, subangular blocky structure

that breaks to weak, very fine, subangular blocky;

friable; few roots; meutral; clear, smooth boundary.

to 23 inches, brown and dark-brown (10YR 4/3)

medium loam ; few, fine, dark yellowish-brown (10YR

4/4) peds; weak, medium, subangular blocky struc-

ture; friable; few roots; few fine pores; few,

flat to angular, 3- to 10-inch stones in the lower
part; slightly acid; clear, smooth boundary.

I1B21t—23 to 30 inches, brown and dark-brown (10YR 4/3)
light clay loam; some mixing of very dark gray
(10YR 3/1) and dark gray (10YR 4/1) ; moderate,
fine, subangular blocky structure; friable; few, very
dark brown (10YR 2/2) clay films on ped faces and
in some root channels; few roots; few fine pores;
slightly acid; gradual, smooth boundary.

I1B22t—30 to 35 inches, medium clay loam with common,
fine, distinet, yellowish-brown (10YR 5/4 and 10YR
5/6) mottles; ped faces have nearly continuous,
brown to dark-brown (10YR 4/3) clay films and a
few, somewhat thicker, dark-brown (10YR 3/3)
streaks; ped interiors are brown to dark brown
(10YR 4/3); weak, medium, prismatic structure

B1—15

that breaks to moderate, fine, subangular blocky
structure; slightly firm; neutral; clear, smooth
boundary.

II&IIIB23t—35 to 46 inches, heavy clay loam to light clay;
few, fine, distinct, light brownish-gray (2.5Y 6/2)
and strong-brown (7.5YR 5/8) mottles; prism and
ped faces are dark brown and brown (10YR 4/3 and
5/3) ; common, fine, distinct, light grayish-brown
(2.5Y 6/2) mottles and a few, fine, distinct, yellowish-
red (B5YR 4/8) clay films; ped interiors are yellow-
ish brown (10YR 5/4); black (10YR 2/1) clay
films in root channels, some channels filled; slightly
acid; abrupt, smooth boundary.

ITIR—46 inches, hard limestone that is somewhat shattered.

The Al horizon is black (10YR 2/1) to very dark
brown (10YR 2/2) loam 7 to 11 inches thick. The A3
horizon ranges from very dark brown (10YR 2/2) to
dark yellowish brown (10YR 3/4) and generally has
some mixing of darker or lighter colors.

The IIB2 horizon is dominantly clay loam, but it
ranges from heavy loam to clay loam. The color ranges

from brown or dark brown (10YR 4/3) to yellowish
brown (10YR 5/4).

A fine-textured layer 2 to 8 inches thick occurs above
the limestone in some places. This layer generally is resid-
wum. It is yellowish brown to strong brown and con-
tains some light brownish-gray or yellowish-red mottles.
Clay films in the fine-textured layer are also yellowish
red or reddish brown.

The solum is generally slightly acid but ranges to
medium acid in the A and B1 horizons and to neutral in
the lower B2 horizon.

The depth to bedrock ranges from 36 to 50 inches, but
the depth is between 40 and 50 inches in most places. The
shattered upper part of the bedrock is 4 to 16 inches
thick, and from 2 to 10 percent of this part is medium-
textured or fine-textured material. Plant roots penetrate
this shattered rock.

BACKBONE SERIES

The Backbone series consists of somewhat excessively
drained soils that developed from sandy loam and loamy
sand over a moderately fine textured layer underlain by
limestone bedrock at a depth of 20 to 40 inches. The top
4 to 16 inches of limestone is commonly shattered.

These soils are on uplands. They have a slope range
of 2 to 14 percent. The native vegetation consisted of
hardwoods.

Backbone soils are coarser textured than Winneshiek
soils and finer textured than Chelsea soils. They are un-
derlain by limestone, whereas Lamont soils are not. They
have a thicker solum than Sogn soils.

Representative profile of Backbone loamy sand, 900
feet, south and 212 feet east of the northwest corner of
sec. 28, T. 91 N., R. 13 W.; in bluegrass, but formerly
cultivated—

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
loamy sand; very weak, very fine, granular strue-
ture; very friable; plentiful roots; slightly acid;
abrupt, smooth boundary.

A28 to 12 inches, brown (10YR 5/3) loamy sand; common,
dark-brown (10YR 3/3) mixings; single grain; few
roots; slightly acid; clear, irregular boundary.

B1—12 to 17 inches, sandy loam; ped faces are brown to
dark brown (10YR 4/3) and dark yellowish brown
(10YR 4/4) ; ped interiors are dark yellowish brown
(10YR 4/4) ; weak, medium, subangular blocky struc-
ture; friable; few roots; medium acid; clear, smooth
boundary.

IIB21t—17 to 27 inches, medium clay loam to heavy sandy
clay loam; prism and ped faces are brown (10YR
5/8) and dark yellowish brown (10YR 4/4); ped
interiors are dark yellowish brown (10YR 4/4);
weak, coarse, prismatic structure that breaks to
moderate, fine and medium, subangular blocky struc-
ture; firm; few, darkibrown (7.5YR 3/2) clay
films; common, fine pores; strongly acid; clear,
wavy boundary.

IIB22t—27 to 32 inches, heavy clay loam; ped faces have dis-
continunous, very dark gray (10YR 3/1) clay films;
ped interiors are brown to dark brown (10YR 4/3);
moderate, fine, subangular blocky structure; firm;
strongly acid; abrupt, wavy boundary.

IIIR—32 inches, yellow (10YR 7/6) and light yellowish-
brown (2.5Y 6/4) silt loam (estimated 6 percent
sand) ; some mixing of dark brown (7.5YR 4/4) ;
friable; a few vertical, dark-brown (10YR 3/3)
clay streaks; 20 percent of this horizon consists of
angular chunks of limestone % inch to 6 inches
long; abrupt, wavy boundary; shattered, hard lime-
stone at a depth of 36 inches.
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The A1l horizon is very dark gray (10YR 3/1) loamy
sand to sandy loam 6 to 8 inches thick. The Ap horizon
is very dark grayish brown (10YR 8/2) or dark grayish
brown (10YR 4/2). The A2 horizon is dark grayish-
brown (10YR 4/2) to brown (10YR 5/3) loamy sand.
This horizon is generally 2 to 6 inches thick, but in some
places it extends into the B horizon in narrow, irregular
columns, and it may extend down to the limestone.

The B1 horizon is light sandy loam, but medium sandy
loam is not excluded. The IIB2 horizon, which is 4 to
15 inches thick, is light to heavy clay loam and may
grade to clay or silty clay just above the bedrock. The
colors of the B horizon vary little in value and chroma
but may range in hue to 7.5YR.

The friable, mealy ITIR horizon is incidental to the
series and is not always present. The solum always ex-
tends to shattered, hard bedrock. It ranges from slightly
acid to strongly acid, depending on whether the soil is
cultivated and limed.

The depth to limestone ranges from 20 to 40 inches
but generally is between 24 and 34 inches. The upper 4
to 16 inches of limestone is generally shattered. From
2 to 10 percent of the shattered limestone is medium-
textured to fine-textured material that can be penetrated
by plant roots.

Basserr SERIES

The Bassett series consists of moderately well drained
soils that developed from loamy material 14 to 21 inches
thick over loam glacial till. A pebble band separates the
glacial till from the overlying material in most places.

These soils are on uplands. They have a slope range
of 2 to 9 percent. The native vegetation consisted of
trees and grasses.

The Bassett series is a member of the hydrosequence that
includes the somewhat poorly drained Oran series. Bas-
sett soils have a lighter colored Ap horizon and a thinner
A1 horizon than Kenyon seils, and they have an A2 hori-
zon, which Kenyon soils lack. They have a darker Ap
horizon than Coggon soils and a thicker, darker Al
horizon. In many places their horizons are less distinct
than those of Coggon soils.

Representative profile of Bassett loam, 320 feet east
and 80 feet south of the northwest corner of the SE1j
SE1, sec. 22, T. 93 N., R. 12 W, in a cultivated field--

Ap—0 to 6 inches, very dark brown (10YR 2/2) loam;
weak, fine, granular structure; friable; few roots;
slightly acid; abrupt, smooth boundary.

A2—6 to 14 inches, brown or dark-brown (10YR 4/3) loam;
some mixing of very dark brown (10YR 2/2) from
the Ap horizon; weak, thin, platy structure; friable;
strongly acid; clear, wavy boundary.

IIB1—14 to 20 inches, heavy loam; prism and ped faces
are brown (10YR 5/3) and dark yellowish brown
(10YR 4/4) ; ped interiors are dark yellowish brown
(10YR 4/4) and yellowish brown (10YR 5/6) ; weak,
medium, prismatic structure that breaks to weak,
fine, subangular blocky structure; few roots; com-
mon, fine and medium pores; friable; pebble band
(%-inch to 3-inch pebbles) at a depth of 14 to 17
inches; strongly acid; gradual, smooth boundary.

IIB21—20 to 29 inches, heavy loam; prism faces are thinly
coated with pale-brown (10YR 6/3) fine sand; ped
faces are brown (10YR 5/3) and have a few, fine,
faint, dark yellowish-brown (10YR 4/4) mottles;
ped interiors are strong brown (7.5YR 5/6) and

brown (10YR 5/3); moderate, medium, prismatic
structure that breaks to weak, fine, subangular
blocky structure; friable; few roots; common, fine
and medium pores; very strongly acid; gradual,
smooth boundary.

IIB22t—29 to 34 inches, loam; prism faces are thinly
coated with light brownish gray (2.5Y 6/2) very
fine sand that has a few, large, distinct, brown to
dark-brown (10YR 4/3) mottles; ped interiors are
strong brown (7.5YR 5/6), yellowish brown (10YR
5/6), and grayish brown (2.5Y 5/2); moderate,
medium, prismatic structure that breaks to moder-
ate, medium, subangular blocky structure; slightly
firm; tew dark-gray (10YR 4,1 and N 4/0) clay
films on prism and ped faces and in a few of the
root channels; few roots; few fine and medium
pores; very strongly acid; gradual, smooth bound-

ary.

IIB3t—34 to 45 inches, loam; few, fine, faint, brown to
dark-brown (10YR 4/3) mottles; prism faces are
thinly coated with grayish-brown (2.5Y 5/2) very
fine sand that has a few, medium, faint, brown
(10YR 5/3) mottles; ped interiors are yellowish
brown (10YR 5/6) and light brownish gray (2.5Y
6/2) ; weak, medium, prismatic structure; slightly
firm; few dark-brown to brown (7.5YR 4/2) clay
films on prism faces and in root channels; many,
fine, black (N 2/0) oxide concretions and grainy
coats; very strongly acid; gradual, smooth bound-

ary.

IIC1—45 to 62 inches, dark yellowish-brown (10YR 4/4),
yellowish-brown (10YR 5/6), and light brownish-
gray (2.5Y 6/2) loam; few, fine, faint, strong-
brown (7.5YR 5/8) mottles to a depth of 56 inches;
massive; slightly firm; few, fine, black (N 2/0)
oxide concretions and grainy coatings; strongly acid
in upper part, medium acid in lower part; gradual,
smooth boundary.

IIC2—62 to 76 inches, yellowish-brown (10YR 5/6), dark
yellowish-brown (10YR 4/4), and light brownish-
gray (2.5Y 6/2) heavy loam; massive; slightly
firm; slightly acid; clear, wavy boundary.

IIC3—T76 to 80 inches, same as IIC2 but calcareous.

The Ap horizon is generally very dark brown (10YR
2/2) to dark brown (10YR 3/3). In undisturbed areas
the A1 horizon is black (10YR 2/1) or very dark brown
(10YR 2/2) and is 4 to 7 inches thick. The A2 horizon
ranges from very dark grayish brown (10YR 3/2) to
dark brown or brown (10YR 4/8) and from distinct to
barely discernible. The texture of the A1l and A2 horizons
is dominantly loam but may be gritty silt loam.

The texture of the B and C horizons is generally heavy
loam but ranges from medium loam to sandy clay loam
and light clay loam. In the zone of the pebble band the
texture is heavy sandy loam in most places. The profile
is generally friable to a depth of about 80 inches and
slightly firm below. The loamy material overlying the
pebble band has a higher content of silt and a lower
content of sand than the underlying till.

The colors of the B and C horizons differ from those
described, principally in the amount and distinctness of
grayish-brown motthing. Mottles occur at a depth of 24
to 84 inches. A few distinet clay films and streaks are
on prism and ped faces in the lower B2 horizon and the
B3 horizon, and a few clay films or accumulations are in
the root channels of the B3 and C horizons. Oxide con-
cretions are not always present. )

The B horizon is strongly to very strongly acid. The
depth to calcareous till ranges from 50 to 90 inches but
is generally between 60 and 80 inches.
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Brockron Series, DARK GRAY SUBSOIL VARIANT

The Blockton series, dark gray subsoil variant, consists
of poorly drained soils, that developed from fine textured
and moderately fine textured, silty alluvial sediments.
These sediments are presumed to have been deposited by
slack water from the Shell Rock and Cedar Rivers.

These soils are on stream benches. The slope range is
0 to 2 percent. A few areas are in slight depressions. The
native vegetation consisted of prairie grasses and sedges
tolerant of excessive wetness.

These soils have a finer textured B horizon than Rolfe
soils. )

Representative profile of Blockton silty clay loam, dark
gray subsoil variant, 900 feet north and 250 feet west of
the southeast corner of the SW1j4 sec. 30, T. 91 N., R.
14 W., in a cultivated field—

A1—0 to 10 inches, black (10YR 2/1) light silty clay loam;
moderate, fine, granular structure; friable; plenti-
ful roots; medium acid; clear, smooth boundary.

A2—10 to 16 inches, dark-gray (10YR 4/1) heavy silt loam;
weak, thin, platy structure; friable; few roots;
strongly acid; abrupt, smooth boundary.

B21tg—16 to 27 inches, dark-gray (10YR 4/1) heavy silty
clay; few, fine, distinct, olive-brown (2.5Y 4/4)
mottles; weak, fine, prismatic structure that breaks
to strong, fine and very fine, subangular blocky
structure; firm; smooth, shiny ped faces; few roots;
few fine pores; strongly acid; clear, smooth bound-
ary.

B22tg—27 to 42 inches, grayish-brown (2.5Y 5/2) and light
olive-brown (2.5Y 5/4) heavy silty clay; moderate,
fine and very fine, angular blocky structure; firm;
smooth, shiny ped faces; slightly acid; clear, smooth
boundary.

B3t—42 to 46 inches, light olive-brown (2.5Y 5/4) and pale-
olive (5Y 6/3) medium silty clay; few, fine, prom-
inent, yellowish-red (5YR 4/6) and few, fine, faint,
grayish-brown (2.5Y 5/2) mottles; weak, medium,
angular blocky structure; firm; matrix is leached,
but there are a few soft lime concretions; neutral;
clear, smooth boundary.

IIC—46 to 70 inches, brown or dark-brown (10YR 4/3)
gravelly loamy sand, some mixing of strong brown
(7.5YR 5/6); single grain; loose; few small lime
concretions below a depth of 64 inches; neutral.

The A1l horizon is dominantly black (10YR 2/1) light
silty clay loam to heavy silt loam 6 to 10 inches thick.
The A2 horizon is dark-gray (10YR 4/1) to very dark
grayish-brown (10YR 3/2) silt loam 6 to 12 inches thick.
The B1 horizon is generally lacking.

The B2 horizon is very dark gray (10YR 8/1) to olive-
gray (5Y 5/2) medium to heavy silty clay. It commonly
has a few brown and olive-brown mottles. The upper
B2 horizon is a little darker colored than the lower B2
horizon in most places. The B3 horizon has a higher
chroma and more distinct mottling than the B2 horizon.
It ranges from medium silty clay loam to medium silty
clay.

The C horizon is about the same color as the B3 hori-
zon but ranges from silty clay to loamy sand in texture
and generally is calcareous. The reaction of the A and Bl
horizons and the upper B2 horizon is medium to strongly
acid. The lower B2 horizon is slightly acid to medium
acid and the B3 horizon is slightly acid to neutral. The
sand content of the solum ranges from 1 to 10 percent.
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The depth to the IIC horizon ranges from 40 to 60 inches
but is commonly between 40 and 50 inches.

Burkmaror SerIES

The Burkhardt series consists of excessively drained
soils derived from a shallow layer of sandy loam to light
loam over gravelly material.

These soils generally are on stream benches and bench
escarpments, but a few small areas are on uplands. The
slope range is 0 to 2 percent on the benches and 2 to 9
percent on the escarpments and uplands. The native
vegetation consisted of mixed prairie grasses.

Burkhardt soils are shallower to gravelly material than
Waukegan soils and Dickinson, gravelly substratum soils,
and they have less clay in the B horizon. They have a
finer textured A horizon than Hagener soils but are
coarser textured below the A horizon.

Representative profile of Burkhardt sandy loam, 1,160
feet east of the southwest corner of the SE1j sec. 32,
T. 93 N, R. 14 W., and 15 feet north of road fence, in a
cultivated field—

Ap—O0 to 7 inches, very dark brown (10YR 2/2) sandy loam;
weak, fine and very fine, granular structure; fri-
able; meutral; clear, smooth boundary.

A3—T7 to 13 inches, very dark brown (7.5YR 2/2) sandy
loam that has some dark brown (7.5YR 3/2) and a
few, fine, very dark brown (10YR 2/2) krotovinas;
very weak, fine, subangular blocky structure; fri-
able; slightly acid; clear, smooth boundary.

IIB2—13 to 16 inches, dark-brown (10YR 3/3) loamy gravel;
single grain; loose; strongly acid; clear, smooth
boundary (estimated 40 percent Y-inch to 1%-inch
pebbles, 40 percent 2-millimeter to Y%-inch pebbles, 20
percent medium to very coarse sand).

IIB3—16 to 23 inches, dark-brown (10YR 3/3) gravelly
loamy sand; single grain; loose; strongly acid;
clear, smooth boundary.

IIC1—23 to 48 inches, dark yellowish-brown (10YR 4/4),
yellowish-brown (10YR 5/6), and light yellowish-
brown (10YR 6/4) gravelly coarse sand; single
grain; loose; medium acid.

The Al or Ap horizon is black (10YR 2/1) or very
dark brown (10YR 2/2) loam to sandy loam. The weakly
developed B horizon is dark brown (7.5YR 3/2 to 10YR
3/8). The depth to the gravelly material is 8§ to 20 inches
but is dominantly between 10 and 16 inches. This mate-
rial ranges from gravelly sand to loamy gravel and gra-
vel. Gravel lenses may occur as discontinuous bands in
the lower substratum. The reaction ranges from slightly
acid to strongly acid in the A and B horizons, depending
on the liming program.

CHELSEA SERIES

The Chelsea series consists of excessively drained soils
that developed from deep sands and loamy sands.

These soils are on uplands, stream benches, and out-
wash areas. They are commonly on upland slopes that
face east, south, or southeast. On benches and outwashes
they occur as mounds or dunes. The slope range is 0 to
18 percent. 'Thenative vegetation consisted of hardwoods.

Chelsea soils are lighter colored than Hagener soils and
are coarser textured than Lamont soils. They are also
coarser textured than Backbone soils and are not under-
lain by limestone at a depth of 20 to 40 inches.
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Representative profile of Chelsea sand, 460 feet south
and 30 feet west of the northeast corner, SW14 sec. 28,
T. 91 N, R. 14 W., in a cultivated field—

Ap—0 to 4 inches, very dark brown (10YR 2/2) fine sand;
very weak, fine, granular structure that breaks to
single grain; loose; plentiful roots; slightly acid;
clear, smooth boundary.

B—4 to 16 inches, dark yellowish-brown (10YR 3/4) me-
dium sand; single grain; loose; few roots; strongly
acid; diffuse, smooth boundary.

C1—16 to 52 inches, dark yellowish-brown (10YR 4/4) me-
dium sand; single grain; strongly acid; abrupt,
smooth boundary.

B21—52 to 53% inches, dark-brown and brown (7.5YR 4/4)
loamy sand; single grain; loose; strongly acid;
abrupt, irregular boundary.

02—53% to 60 inches, dark yellowish-brown (10YR 4/4)
medium sand; single grain; strongly acid; abrupt,
smooth boundary.

B22—60 to 62 inches, brown and dark-brown (7.5YR 4/4)
loamy sand; single grain; loose; strongly acid;
abrupt, irregular boundary.

03—62 to 70 inches, yellowish-brown (10YR 5/6) medium
sand; single grain; loose; strongly acid.

The A1 horizon ranges from very dark gray (10YR
3/1) to very dark brown (10YR 2/2) and from medium
sand to loamy fine sand. It is 1 to 8 inches thick. The
Ap horizon ranges from very dark grayish brown (10YR
8/2) to brown or dark brown (10YR 4/3). It is gen-
erally medium sand, but the range includes loamy sand.
A dark grayish-brown (10YR 4/2) to brown (10YR 5/3)
A2 horizon, 3 to 6 inches thick, is present in some places.

The B2 horizon consists of bands of brown and dark-
brown (7.5YR 4/4) light to heavy loamy sand 1/16 inch
to 2 inches thick. Most of these bands are below a depth
of 40 inches but, in a few places, they are within 8 inches
of the surface. In some profiles these very thin bands
occur at intervals of 4 to 6 inches below a depth of 40
inches. The B2 horizon has a redder hue than the C
horizon and is slightly finer textured.

The C horizon is dominantly medium sand in texture
and brown or dark brown (10YR 4/3) to yellowish brown
(10YR 5/6) in color. The color ranges from brown or
dark brown (7.5YR 4/4) to brownish yellow (10YR 6/6),
and the texture on uplands can be medium or coarse sand.
On stream benches the texture below a depth of 30 inches
may range to sandy gravel.

The reaction of the profile ranges from neutral to
strongly acid, depending on whether the soil has been
limed.

CrypE SERIES

The Clyde series consists of poorly drained soils that
developed in 20 to 40 inches of moderately fine textured
or medium-textured material over medium-textured, fri-
able glacial till or valley fill. In many places the till is
stratified with sand to sandy loam material. A pebble
band may occur between the overlying material and the
till or valley fill.

These soils are in drainageways and lower concave posi-
tions on uplands. The slope range is 0 to 8 percent. The
native vegetation consisted of grasses and water-tolerant
plants.

Clyde soils are considered a member of the hydrose-
quence that includes the somewhat poorly drained Floyd
soils. They are more variable in texture in the B and C
horizons than Tripoli soils and are deeper to calcareous

material. They differ from Marshan soils in that the
latter have a thick substratum of sand or gravel. Clyde
soils have a thinner Al horizon than Colo soils. They
contain more sand and less silt than Maxfield and Sable
soils.

Representative profile of Clyde clay loam, 322 feet
north and 871 feet west of the corner post in the south-
east corner of the NE1/ sec. 10, T. 92 N,, R. 14 W,,in a
bluegrass pasture—

A1—0 to 16 inches, black (N 2/0) light clay loam; weak
to moderate, fine and very fine, granular structure;
friable; plentiful roots; neutral; gradual, smooth
boundary.

A3—16 to 23 inches, very dark gray (10YR 3/1) light clay
loam ; few, fine, distinct, dark grayish-brown (2.5Y
4/2) mottles and very few black (10YR 2/1) mix-
ings; very weak, fine, subangular blocky structure
that breaks to weak, fine, granular structure; fri-
able; few roots; few fine pores; neutral; clear,
smooth boundary.

I1IB21g—23 to 28 inches, very dark gray (5Y 3/1) heavy
loam; very few mixings of very dark gray (N 3/0)

and few, fine, distinct, olive brown (2.5Y 4/4)
mottles; weak, fine, subangular blocky structure;
friable; few roots; few fine pores; an indistinet

pebble band (pebbles % to 1 inch in diameter) at 24
inches; neutral; clear, smooth boundary.

1IB22—28 to 33 inches, olive-brown (2.5Y 4/4) and grayish-
brown (2.5Y 5/2) sandy clay loam; common, fine,
distinet, very dark gray (5Y 3/1) and common,
fine, prominent, strong-brown (7.5YR 5/8) mottles;
very weak, fine, subangular blocky structure; fri-
able; few roots; few fine pores; mildly alkaline;
clear, smooth boundary.

ITTB3—33 to 45 inches, yellowish-brown (10YR 5/6), strong-
brown (7.5YR 5/8), and grayish-brown (2.5Y 5/2)
loamy sand; few, fine, distinct, gray (N 5/0) mot-
tles; kneaded, light yellowish brown (2.5Y 6/4);
weak, coarse, subangular blocky structure; very
friable; neutral; abrupt, wavy boundary.

IVCl—45 to 72 inches, yellowish-brown (10YR 5/6) and
gray (10YR 5/1 and 5Y 6/1) heavy loam; few,
fine, faint, strong-brown (7.5YR 5/8) and few,
fine, prominent, red (2.5YR 4/8) mottles; massive;
friable; neutral.

The A1 horizon is 12 to 20 inches thick and is generally
light clay loam to heavy loam, but the texture ranges
from silt loam to medium silty clay loam. An A3 horizon
is not always present, but colors normally found in this
horizon extend to a depth of 24 inches or more in places.
The gleying varies considerably in thickness, intensity,
and depth from the surface.

The matrix of the B horizon and upper C horizon is
dominantly heavy loam to sandy clay loam, and it is
stratified with discontinuous lenses and pockets of mate-
rial ranging from sand to sandy loam.

The A horizon is slightly acid to neutral, and the B
horizon is neutral to mildly alkaline. The depth to cal-
careous material is 50 to 80 inches.

CocGoN SERIES

The Coggon series consists of moderately well drained
soils that developed in 14 to 21 inches of loamy material
over glacial till of loam texture. In many places a peb-
ble band separates the glacial till from the overlying
material.

These soils are on uplands. They have a slope range of
2 to 9 percent. The native vegetation consisted of hard-
woods.
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Coggon soils have a thinner A1l horizon and a lighter
colored Ap horizon than Bassett soils. They also have a
more distinet A2 horizon and a more strongly developed
B horizon than Bassett soils.

Representative profile of Coggon loam, 930 feet west
and 725 feet south of the northeast corner of sec. 22, T.
93 N, R. 12 W., in pastured open woods—

A1—0 to 8 inches, very dark gray (10YR 38/1) loam; moder-
ate, fine and very fine, granular structure; friable;
prominent roots; slightly acid; clear, wavy bound-

ary.

A2—3 to 11 inches, dark grayish-brown (10YR 4/2) light

Joam; some mixing of very dark gray (10YR 3/1)

from the Al horizon; moderate, thin, platy strue-

ture; friable; plentiful roots; medium acid; clear,
wavy boundary.

to 17 inches, brown (10YR 5/3) loam; few fine

mixings of yellowish brown (10YR 5/6) from the

B21 horizon; moderate, fine, subangular blocky

structure; friable; pebble band in lower part; few

roots ; strongly acid; clear, smooth boundary.

IIB21t—17 to 24 inches, heavy loam; ped faces are brown
(10YR 5/8); ped interiors are yellowish brown
(10YR 5/6) ; moderate, fine, subangular blocky struc-
ture; friable; few roots; few fine pores; strongly
acid; gradual, smooth boundary.

I1B22t—24 to 31 inches, heavy loam; nearly continuous, gray-
ish-brown (2.5Y 5/2), grainy ped faces; ped inte-
riors are yellowish brown (10YR 5/6); few, fine,
distinet, yellowish-red (5YR 5/8) and common, fine,
distinct, grayish-brown (2.5Y 5/2) mottles; moder-
ate, fine, subangular blocky structure; friable; few
dark-gray (10YR 4/1) clay films on ped faces and in
a few root channels; few roots; few fine and
medium pores; strongly acid; gradual, smooth
boundary.

IIB23—31 to 44 inches, loam; discontinuous, light brownish-
gray (2.5Y 6/2) grainy prism and ped faces; ped in-
teriors are yellowish brown (10YR 5/6) and strong
brown (7.5YR 5/8); common, fine, distinct, grayish-
brown (2.5Y 5/2) mottles; moderate, medium, pris-
matic structure that breaks to moderate, medium,
subangular blocky structure; slightly firm; common,
fine, black (10YR 2/1) concretions of oxide; strongly
acid ; gradual, smooth boundary.

IIB3—44 to 62 inches, heavy loam; discontinuous, grayish-
brown (10YR 5/2), grainy ped faces; ped interiors
are yellowish brown (10YR 5/6); common, fine,
distinet, grayish-brown (2.5Y 5/2) mottles; weak,
medium, subangular blocky structure; slightly firm;
strongly acid; gradual, smooth boundary.

IIC1—62 to 82 inches, yellowish-brown (10YR 5/6) and light
brownish-gray (2.5Y 6/2) heavy loam; massive;
neutral ; clear, wavy boundary.

IIC2—82 to 94 inches, same as IIC1 but calcareous.

The thickness of the Al horizon ranges from 1 to 4
inches and generally is very dark gray (10YR 3/1). The
Ap horizon 1s dark grayish brown (10YR 4/2) to brown
or dark brown (10YR 4/3). The Al and A2 horizons are
generally loam, but may be gritty silt loam.

The texture of the B and C horizons is dominantly heavy
loam, but it ranges from medium loam to sandy clay loam
or light clay loam. In the zone of the pebble band, the
texture may be heavy sandy loam. The profile is generally
friable to a depth of 30 inches and is slightly firm below
this depth.

The loamy material overlying the pebble band is higher
in content of silt and lower in content of sand than the
underlying till. The colors of the B and C horizons differ
from those of the profile described principally in the
amount and distinctness of grayish-brown mottling. Mot-
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tles occur at a depth of 24 to 84 inches. A few distinct
clay films are on the prism and ped faces in the B2 hori-
zon. A few clay films or accumulations of clay may be
in the root channels in the B3 and C horizons.

The B horizon is strongly to very strongly acid. The
depth to calcareous material ranges from 50 to 100 inches
but is generally between 60 and 85 inches.

CoLo SEeries

The Colo series consists of poorly drained soils that de-
veloped from moderately fine textured alluvial deposits.
 These soils are on flood plains of rivers and narrow,
intermittent streams. They are level or have a slope not
greater than 1 percent. The native vegetation consisted
of grasses and water-tolerant plants.

Colo soils contain more clay and generally less sand
than Spillville soils, and their hues are grayer and light-
er below a depth of 40 inches. They have a thicker Al
horizon and a less distinct B horizon than Marshan and
Clyde soils and contain less sand above a depth of 40
inches. )

Representative profile of Colo silty clay loam, 625 feet
north and 160 feet west of the southeast corner of the
SW1j4, sec. 4, T. 91 N., R. 12 W., in bluegrass pasture
(measurement taken from center of Highway No. 3)—

Al1—0 to 20 inches, black (N 2/0) light silty clay loam;
moderate, fine, subangular blocky structure that
breaks to moderate, fine, granular structure; friable;
plentiful roots; slightly acid ; clear, smooth boundary.

Al12—20 to 29 inches, black (N 2/0) silty clay loam; few
faint mixings of very dark brown (10YR 2/2) ; mod-
erate, fine and very fine, subangular blocky struc-
ture; friable; few roots; few fine pores; neutral;
clear, smooth boundary.

A13—29 to 39 inches, black (N 2/0) light silty clay loam;
common, fine, prominent, yellowish-red (5YR 4/6)
and dark-brown or brown (7.5YR 4/4) mottles; mod-
erate, medium, prismatic structure; slightly firm;
slightly acid; gradual, smooth boundary.

IIB—39 to 51 inches, black (10YR 2/1) and dark-gray (5Y
4/1) light clay loam; common, fine, distinct, dark-
brown or brown (7.5YR 4/4) mottles; weak, medium,
prismatic structure with rather irregular, shiny prism
faces; slightly firm; few roots; slightly acid; clear,
smooth boundary.

IIC1g—51 to_ 62 inches, gray (5Y 5/1) sandy clay loam;
massive; slightly firm; few roots; neutral; clear,
smooth boundary.

ITIC2g—62 to 76 inches, dark-gray (5Y 4/1) and olive-gray
(5Y 5/2) stratified sand and sandy loam; massive
to single grain; loose.

These soils have a color value of 3 or less to a depth of
at least 40 inches, and the chroma is never greater than
1 above a depth of 50 inches. The texture 1s silty clay
loam in the upper 30 to 40 inches, and the content of
sand is generally 12 to 18 percent. Below this depth the
texture ranges from loam to light clay loam and sandy
clay loam. Moderately coarse or coarse substrata are
below a depth of 45 inches in places.

CRESCO SERIES

The Cresco series consists of moderately well drained
soils that developed in 14 to 21 inches of loamy material
over firm glacial till. A pebble band occurs between the
glacial till and the overlying material in most places.

These soils are on uplands. The slope range is 2 to 9
percent. The native vegetation consisted of prairie grasses.
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Cresco soils have more clay in the glacial till than the
well-drained Ostrander soils, and they are firm and are
mottled at a shallower depth. They have a thicker and
darker colored A1l horizon than Bassett soils, and they
lack an A2 horizon, which Bassett soils have. Cresco soils
are firmer in the B horizon and upper C horizon than
Kenyon soils and are grayer in the B horizon. They con-
tain more sand and less silt than the Dinsdale soils, which
developed from moderately thick loess over glacial till.
They differ from Atkinson soils in not having a limestone

substratum.

Representative profile of Cresco loam, 660 feet west of
the northeast corner of sec. 22, T. 91 N., R. 14 W, and 68
feet south of the road fence, in a cultivated field—

Ap—0 to 7 inches, very dark brown (10YR 2/2) loam; weak,
fine, granular structure; slightly firm; few roots;
neutral; abrupt, smooth boundary.

A8—7 to 14 inches, very dark grayish-brown (10YR 3/2)
loam; few mixings of dark yellowish brown (10YR
4/4) and very dark brown (10YR 2/2); weak, fine,
subangular blocky structure; friable; few very dark
brown (10YR 2/2) worm casts; few roots; few fine
pores; slightly acid; clear, smooth boundary.

B1—14 to 21 inches, dark yellowish-brown (10YR 4/4) loam;
common mixings of brown to dark brown (10YR 4/3)
and a few mixings of yellowish brown (10YR 5/6);
weak to moderate, fine subangular blocky structure;
friable; few roots; few fine pores; pebble band in
upper part of horizon; pebbles are %2 inch to 2 inches
in diameter and are both angular and subrounded;
strongly acid; gradual, smooth boundary.

IIB21t—21 to 32 inches, heavy loam; prism and ped faces are
nearly continuous grayish brown (2.5Y 5/2) to light
olive brown (2.5Y 5/4); ped interiors are dark
yellowish brown (10YR 4/4); few, fine, distinct
grayish-brown (2.5Y 5/2) and strong-brown (7.5YR
5/6) mottles and common, fine, faint, yellowish-brown
(10YR 5/6) mottles; weak, coarse, prismatic struc-
ture that breaks to moderate, fine and medium, sub-
angular blocky structure; firm; few roots; few fine
pores; very few, fine, black (10YR 2/1) oxide concre-
tions; strongly acid; gradual, smooth boundary.

1IB22t—32 to 45 inches, light clay loam ; prism and ped faces
are grayish brown (2.5Y 5/2) with few, fine, distinct,
dark yellowish brown (10YR 4/4) and few, fine, faint,
gray (5Y 6/1) mottles in the lower part; ped in-
teriors are dark yellowish brown (10YR 4/4) ; many,
fine, distinct, grayish-brown (2.5Y 5/2) and strong-
brown (7.5YR 5/6) mottles; weak, coarse, prismatic
structure that breaks to weak, medium, subangular
blocky structure; firm; few roots; few fine pores;
very few, fine, black (10YR 2/1) oxide concretions;
strongly acid; gradual, smooth boundary.

I1C1—45 to 66 inches, dark yellowish-brown (10YR 4/4),
olive-brown (2.5Y 4/4), and grayish-brown (2.5Y
5/2) light clay loam; common, fine, distinet, strong-
brown (7.5YR 5/6) and gray (5Y 6/1) mottles;
massive, with some vertical cleavage but no prism
faces; firm; few roots to a depth of 60 inches; few
fine pores; common, fine, black (10YR 2/1) oxide
concretions; slightly acid; gradual boundary.

IIC2—66 to 88 inches, same as IIC1 but more yellowish and
less grayish; slightly acid.

The Al horizon is 7 to 11 inches thick, if not more
than slightly eroded, and is black (10YR 2/1) or very
dark brown (10YR 2/2). The color of the A3 horizon
varies between dark brown (10YR 3/3), very dark brown
(10YR 2/2), and very dark grayish brown (10YR 8/2).

The texture of the B and C horizons is dominantly
heavy loam to light clay loam or sandy clay loam. In
the zone of the pebble band, the texture may be heavy
sandy loam. The loamy material overlying the pebble
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band contains more silt and less sand than the underly-
ing till.

The colors of the B and C horizons differ from those
of the profile described principally in the amount and
distinctness of grayish-brown mottling. Mottling starts
at a depth of 20 to 28 inches. The prism and ped faces,
when dry, have a gray to grayish-brown, grainy appear-
ance. In places a few faint to distinct clay films or
streaks are on the prism or ped faces of the lower B2
horizon and the B3 horizon. In some places a few of
the root channels of the B3 and C horizons are lined with
clay films or streaks

The A3, B1, and B2 horizons are medium acid to
strongly acid. The depth to calcareous material ranges
from 45 to 100 inches.

DicrinsoN SEeries

The Dickinson series consists of somewhat excessively
drained soils that developed from sandy loam material
20 to 40 inches thick over sand or over gravelly material.

These soils are on uplands, on stream benches, and in
outwash areas. In some places they occur as mounds or
dunes. The soils that have a gravelly substratum gen-
erally are on benches and in outwash areas. The slope
range is 0 to 9 percent, and the slopes face east, south,
or southeast.

Dickinson soils are not so coarse textured as Hagener
soils. They are darker colored than Lamont soils and
lack an A2 horizon, which those soils have. Dickinson
so%s are coarser textured than Aredale and Waukegan
soils.

Representative profile of Dickinson sandy loam, 840
feet west and 200 feet north of the southeast corner of
sec. 29, T. 92 N,, R. 11 W, in a cultivated field—

Ap—o0 to 8 inches, very dark brown (10YR 2/2) medium sandy

loam; very weak, fine, granular structure; very
friable; few roots; strongly acid; clear, smooth
boundary.

A12—8 to 12 inches, very dark brown (10YR 2/2) medium
sandy loam; some mixing of dark brown (10YR 3/3)
in the lower part; few roots; strongly acid; gradual,
smooth boundary.

B1—12 to 17 inches, dark-brown (10YR 3/3) heavy sandy

loam ; weak, fine, subangular blocky structure; very

friable; few roots; strongly acid; gradual, smooth
boundary.

to 21 inches, dark yellowish-brown (10YR 4/4)

medium sandy loam; very weak, fine, subangular

blocky structure; very friable; few roots; strongly
acid; clear, wavy boundary.

B3-—21 to 27 inches, dark yellowish-brown (10YR 4/4) sandy

loam to loamy sand; very weak, fine, subangular

blocky structure; very friable; strongly acid; grad-
ual, smooth boundary.

to 48 inches, dark yellowish-brown (10YR 4/4)

medium sand; single grain; loose; strongly acid;

gradual, smooth boundary.

C2—48 to 60 inches, yellowish-brown (10YR 5/6) and light
yellowish-brown (10YR 6/4) medium sand; some
mixing of strong brown (7.5YR 5/8); single grain;
loose; strongly acid.

The A horizon generally is very dark brown (10YR
2/2) sandy loam 8 to 12 inches thick, but it may be as
much as 16 inches thick and the color may be very dark
grayish brown (10YR 3/2).

The B horizon varies between dark brown (10YR
3/8), brown or dark brown (10YR 4/38), and dark yel-

B2—17
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lowish brown (10YR 4/4). The texture is light to heavy
sandy loam.

The solum generally extends to a depth of 23 to 32
inches, but it may extend to 40 inches. The C horizon
is generally medium sand but the range of texture in-
cludes loamy fine sand in upland areas. Glacial till is
below a depth of 50 inches in some upland areas.

On benches and outwash areas the texture of the C
horizon is dominantly medium sand but it ranges to
gravel below a depth of 40 inches. o )

The reaction of the B and C horizons is slightly acid
to strongly acid. The reaction of the A horizon depends
on whether the soil has been Iimed.

Representative profile of Dickinson sandy loam, grav-
elly substratum, in a cultivated field—

A1—0 to 16 inches, very dark brown (10YR 2/2) sandy loam;
weak, fine and very fine, granular structure; friable;
neutral ; few roots; gradual, smooth boundary.

B2--16 to 28 inches, very dark brown (10YR 2/2) sandy loam;
some mixing of brown or dark brown (10YR 4/3) and
very dark grayish brown (10YR 3/2) ; weak, medium,
subangular blocky structure; very friable; few roots;
slightly acid; clear, smooth boundary.

B3—23 to 29 inches, dark-brown (10YR 3/3) and brown or
dark-brown (10YR 4/3) loamy sand; very weak,
medium, subangular blocky structure; very friable;
few roots; medium acid; abrupt, smooth boundary.

IIC1—29 to 44 inches, yellowish-brown (10YR 5/6) fine
gravelly sand; single grain; loose; medium acid;
gradual boundary (estimated 35 percent consists of
Ye-inch to %-inch pebbles).

IIC2—44 to 61 inches, light yellowish-brown (10YR 6/4)
coarse sand ; single grain; loose; contains a few small
pebbles; medium acid; gradual boundary.

I1C—61 to 66 inches, same as C1 horizon.

The A horizon ranges from 10 to 18 inches in thick-
ness but is generally between 12 and 16 inches thick.
It generally 1s very dark brown (10YR 2/2).

The B horizon is dark brown (10YR 3/3) and brown
or dark brown (10YR 4/3) and generally is medium
sandy loam, although it ranges from light to heavy
sandy loam. The thickness of the sandy loam horizons
generally is 20 to 30 inches.

The solum generally extends to a depth of 22 to 34
inches and grades from sandy loam in the upper part
to gravelly loamy sand in the lower 2 to 8 inches. A

few pebbles occur throughout the solum in some places.

DiINSDALE SERIES

The Dinsdale series consists of well-drained soils that
developed in 20 to 40 inches of moderately fine textured
loess over glacial till. In places a pebble band occurs
between the loess and the till.

These soils are on uplands. The slope range is 2 to 9
percent. The native vegetation consisted of prairie grasses.

The Dinsdale series is a member of the hydrosequence
that contains the somewhat poorly drained Klinger and
the poorly drained Maxfield soils. Dinsdale soils contain
less sand than Aredale, Ostrander, and Dickinson soils.
They developed in a thinner layer of loess than Port
Byron soils.

Representative profile of Dinsdale silty clay loam, 500
feet north and 400 feet west of the corner post in the
southeast corner of the NE1/, sec. 29, T. 91 N, R, 12 W,
in a cultivated field—

Ap—O0 to 9 inches, black (10YR 2/1) light silty clay loam;
weak, fine, granular structure; friable; plentiful
roots; slightly acid; clear, smooth boundary.

A3—9 to 15 inches, light silty clay loam; ped faces are very
dark brown (10YR 2/2) and very dark gray (10YR
3/1) ; ped interiors are very dark grayish brown
(10YR 3/2) ; weak, fine, subangular blocky structure
that breaks to moderate, fine, granular structure;
friable; few roots; medium acid; clear, smooth bound-

ary.

B21t—15 to 20 inches, dark-brown (10YR 3/3) light silty clay
loam ; some mixing of brown or dark brown (10YR
4/3) and very dark brown (10YR 2/2); moderate,
fine, subangular blocky structure; friable; few roots;
few fine pores; medium acid ; clear, smooth boundary.

B22t—20 to 30 inches, light silty clay loam; prism faces are
mixed brown or dark brown (10YR 4/3) and dark
brown (10YR 3/8) ; ped interiors are brown or dark
brown (10YR 4/3); very weak, medium, prismatic
structure that breaks to weak, fine, subangular blocky
structure; friable; few roots; common fine pores;
few very dark brown (10YR 2/2) worm casts; lower
part of horizon has some mixing of yellowish brown
(10YR 5/4) from the underlying horizon; medium

" acid; clear, smooth boundary.

IIB23—30 to 39 inches, medium loam; prism and ped faces
are nearly continuous yellowish brown (10YR 5/4) ;
ped interiors are yellowish brown (10YR 5/6) ; few,
fine, distinct, grayish-brown (2.5Y 5/2) mottles;
weak, medium, prismatic structure that breaks to
moderate, medium, subangular blocky structure;
slightly firm; few roots; many fine pores; few black
(10YR 2/1) concretions of an oxide; well-defined
pebble band in upper part; pebbles range from ¥
inch to 4 inches in diameter; slightly acid; gradual,
smooth boundary.

IIB3—39 to 56 inches, yellowish-brown (10YR 5/6) medium
loam; common, medium, prominent, light brownish-
gray (2.5Y 6/2) streaks and few, fine, distinct, yellow-
ish-red (5YR 5/8) mottles; weak, medium, prismatic
structure; prism faces are nearly continuous light
olive brown (2.5Y 5/4); slightly firm; few roots to
a depth of 44 inches; many fine pores; slightly acid;
gradual, smooth boundary.

IIC1—56 to 62 inches, strong-brown (7.5YR 5/8) and yellow-
ish-brown (10YR 5/6) medium loam; common, fine,
prominent, light brownish-gray (2.5Y 6/2) streaks
that are horizontal or nearly so; massive; slightly
firm; few fine pores; few black (10YR 2/1) concre-
tions of an oxide; neutral; clear, wavy boundary.

IIC2—62 to 70 inches, same as IIC1 but calcareous.

The A1 horizon ranges from black (10YR 2/1) to very
dark brown (10YR 2/2). If not more than slightly
eroded, it is 7 to 11 inches thick. The texture of the A
{mrizon ranges from light silty clay loam to heavy silt
oam.

The part of the B horizon that developed from loess is
light or medium silty clay loam. It ranges from dark
brown (10YR 3/3) to dark yellowish brown (10YR 4/4)
in color. The ped faces are generally a little darker than
the interiors. The C horizon and the part of the B hori-
zon that developed from glacial till differ from those de-
scribed, principally in the amount and distinctness of the
grayish-brown colors. The prism and ped faces, when
dry, have a gray to grayish-brown, grainy appearance.
The texture of the till is typically medium or heavy loam
but ranges to sandy clay loam and, in some places, to light
clay loam. A few clay films are on the ped faces in the
B2, 11B2, and IIB3 horizons, and there are a few clay
films in some of the root channels. A few iron or manga-
nese concretions are in the B2, B3, and C horizons. In
places there are discontinuous lenses of sand to sandy
loam 1 to 8 inches thick between the loess and the till.
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The A3 horizon and the B horizon in the loess are
slightly acid or medium acid. The till part of the B
horizon is slightly acid to neutral. The depth to calcare-
ous material ranges from 40 to 70 inches but is generally
between 50 and 65 inches.

FaverTe SERIES

This series consists of well-drained soils that developed
from very thick loess of low sand content.

These soils are on upland ridgetops and side slopes.
The slope range is 2 to 9 percent. The native vegetation
consisted of hardwoods.

Fayette soils generally contain a little less sand
throughout than Seaton soils, and a little more clay in the
B2 horizon.

Representative profile of Fayette silt loam, 0.09 mile
west of the southeast corner of sec. 22, T. 91 N, R. 13 W,
and 60 feet north of roadbank, in timber—

AO—%¥% inch to 0, partly decomposed leaves from hardwood
trees.

A1—0 to 3 inches, black (10YR 2/1) light silt loam; weak,
very fine, granular structure; very friable; roots
abundant; neutral; clear, smooth boundary.

A21--3 to 8 inches, dark grayish-brown (10YR 4/2) light silt
loam; some mixing of brown or dark brown (10YR
4/3) and very dark gray (10YR 8/1) ; moderate, thin,
platy structure; very friable; plentiful roots; slight-
ly acid; gradual, smooth boundary.

A22— 8 to 13 inches, brown (10YR 5/3) light silt loam; some
mixing of very dark gray (10YR 3/1) and dark
yellowish brown (10YR 4/4); moderate, thin, platy
structure; plentiful roots, slightly acid; clear, wavy
boundary.

B1t—13 to 18 inches, heavy silt loam; ped faces are dark
yellowish brown (10YR 4/4) ; ped interiors are yellow-
ish brown (10YR 5/6); moderate, fine, subangular
blocky structure; slightly firm; few, patchy, brown
or dark-brown (7.5YR 4/4) clay films; few roots;
many fine pores; very strongly acid; gradual, smooth
boundary.

B21t—18 to 25 inches, light silty clay loam; ped faces are
dark yellowish brown (10YR 4/4) ; ped interiors are
yellowish brown (10YR 5/6); weak, medium, pris-
matic structure that breaks to moderate or strong,
fine, subangular blocky structure; slightly firm; few,
patchy, brown or dark-brown (7.5YR 4/4) clay films;
slightly firm; few roots; many fine pores; strongly
acid; gradual, smooth boundary.

B22t—25 to 38 inches, light silty clay loam; ped faces are
brown to dark brown (7.5YR 4/4) and dark yellowish
brown (10YR 4/4) ; ped interiors are yellowish brown
(10YR 5/6) ; weak, medium, prismatic structure that
breaks to moderate, fine and medium, subangular
blocky structure; slightly firm; dark-brown (7.5YR
3/2) clay films, few and patchy in upper part, but
nearly continuous at a depth between 35 and 38
inches; root channels lined with very dark gray
(10YR 3/1) clay films; few roots; many fine pores;
strongly acid; clear, smooth boundary.

B31t--38 to 51 inches, heavy silt loam; ped faces are dark
yellowish brown (10YR 4/4) ; ped interiors are yellow-
ish brown (10YR 5/6); weak, medium, prismatic
structure that breaks to weak, medium, subangular
blocky structure; friable; thin, patchy, brown or
dark-brown (7.5YR 4/4) clay films; few roots; many
fine pores; few, fine, black (10YR 2/1) concretions of
an oxide; strongly acid; gradual, smooth boundary.

B32—51 to 59 inches, heavy silt loam; ped faces are brown
or dark brown (10YR 4/3) mottled with yellowish
brown (10YR 5/6) ; ped interiors are yellowish brown
(10YR 5/6) ; few, fine, faint, strong-brown (7.5YR
5/6) mottles; weak, medium, prismatic structure that
breaks to weak, coarse, subangular blocky; friable;
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few roots; many fine pores; strongly acid; gradual,
smooth boundary.

C—b59 to 74 inches, yellowish-brown (10YR 5/6) and brown
(10YR 5/3) heavy silt loam; few, fine, faint, strong-
brown (7.5YR 5/8) mottles; massive; friable; few
roots; many fine pores; medium acid.

The A1l horizon is 1 to 4 inches thick and is black
(10YR 2/1) or very dark gray (10YR 3/1). The Ap
horizon, if slightly eroded, is dark grayish brown (10YR
4/2) or very dark grayish brown (10YR 8/2). The A2
horizon is 6 to 11 inches thick and ranges from dark
grayish brown (10YR 4/2) to brown (10YR 5/3).

The B horizon commonly has dark yellowish-brown
(10YR 4/4) or yellowish-brown (10YR 5/6) ped in-
teriors and somewhat darker ped faces. Clay films range
from a few to nearly continuous on the ped faces and
some of the prism faces. The clay content of the B2
horizon ranges from 27 to 30 percent.

The reaction is strongly acid or very strongly acid in
the B1 and B2 horizons and medium acid or strongly acid
in the B3 horizon. The depth to calcareous loess is more
than 70 inches.

Froyp SErres

The Floyd series consists of somewhat poorly drained
soils that developed in 18 to 36 inches of loamy material
over medium-textured, friable, glacial till. The till is
commonly stratified. A pebble band separates the loamy
material from the till in most places.

These soils are on uplands. They occur on convex and
concave lower slopes and in coves. The slope range is 1
to 4 percent. The native vegetation consisted of prairie
grasses.

Floyd soils occur with moderately well drained Ken-
yon, well drained Ostrander, and poorly drained Clyde
soils. They are less acid than Readlyn soils and are more
friable and stratified in the B and C horizons. They have
a thicker Al horizon than Oran soils and lack an A2
horizon. Floyd soils do not have a thick lower substratum
of sand or gravel, which Lawler soils have.

Representative profile of Floyd loam, 200 feet west and
40 feet north of the southeast corner of sec. 14, T. 92 N.,
R. 13 W., in bluegrass sod—

A1—0 to 16 inches, black (10YR 2/1) loam ; weak to moderate,
fine, granular structure; friable; plentiful roots;
neutral; gradual, smooth boundary.

A3—16 to 24 inches, very dark grayish-brown (2.5Y 3/2) and

very dark gray (10YR 3/1) heavy loam; weak, fine,

subangular blocky structure; friable; few roots; few
fine pores; neutral; gradual, smooth boundary.

to 33 inches, olive-brown (2.5Y 4/4) sandy clay

loam ; common, fine, faint, dark grayish-brown (2.5Y

4/2) mottles throughout and few, fine, distinct, yel-

lowish-brown (10YR 5/8) mottles in lower part;

weak, fine, subangular blocky structure; friable; few

roots; few fine pores; pebble band (%2-inch to 1%-

inch pebbles) at a depth of 31 inches; neutral; clear,

smooth boundary.

IIB21—88 to 41 inches, yellowish-brown (10YR 5/8) light
sandy loam ; weak, medium, subangular blocky struc-
ture; very friable; neutral; clear, smooth boundary.

IIB22—41 to 50 inches, yellowish-brown (10YR 5/8) heavy
loam; many, fine, distinct, light olive-brown (2.5%
5/4) mottles; weak, medium, subangular blocky struc-
ture; friable; few grayish-brown (2.5Y 5/2) ped
faces; neutral; clear, wavy boundary.

IIC—50 to 60 inches, yellowish-brown (10YR 5/6) heavy
loam; common, fine, distinct, grayish-brown (2.5Y
5/2) mottles; friable; caleareous.

B1—24
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The A1 horizon is 9 to 18 inches thick. Not all profiles
have a recognizable A3 horizon.

Mottles in the upper B horizon are generally few to
common and are dark grayish brown (2.5Y 4/2) and
yellowish brown (10YR 5/8). The Bl and B2 horizons
range from very dark grayish brown (10YR 3/2) to olive
brown (2.5Y 4/4). The texture of the till, other than in
the stratified parts, ranges from light loam to sandy clay
loam. The loamy material overlying the till contains more
silt and less sand than the till.

The B3 horizon, if present, and the C horizon are com-
monly yellowish brown (10YR 5/8) mottled with grayish
brown (2.5Y 5/2) and light olive gray (2.5Y 5/4). At
a depth between 30 and 60 inches the material is strati-
fied, and the texture ranges from sand to sandy clay loam
in places. Slightly firm glacial till is below a depth of 45
to 60 inches in some places.

The A and B horizons are slightly acid to neutral. The
depth to calcareous material ranges from 45 to 60 inches.

FRrRaANKLIN SERIES

This series consists of somewhat poorly drained soils
that developed from medium-textured loess 20 to 40
inches thick over glacial till. A pebble band separates
the loess from the till in most places.

These soils are on uplands. The slope range is 1 to
3 percent. The native vegetation consisted of grasses
and trees.

Franklin soils have a thinner A1 horizon than Klinger
soils, and they have an A2 horizon. They have less sand
in the upper part of the solum than Oran soils.

Representative profile of Franklin silt loam, 350 feet
east and 600 feet north of the southwest corner of the
SE14SE1 sec. 36, T. 91 N.,, R. 12 W,, in a bluegrass
pasture—

A1—0 to 7 inches, black (10YR 2/1) medium silt loam ; moder-
ate, fine, granular structure; friable; plentiful roots;
neutral ; clear, wavy boundary.

A2—7 to 15 inches, gray (10YR 5/1) and grayish-brown
(10YR 5/2) light silt loam; many very dark gray-
ish-brown (10YR 38/2) organic stains and mixings;
dark grayish brown (10YR 4/2) or very dark grayish
brown (10YR 3/2) when kneaded ; weak to moderate,
thin, platy structure; friable; plentiful roots; very
strongly acid; clear, wavy boundary.

B1—15 to 24 inches, light silty clay loam; ped faces are gray-
ish brown (2.5Y 5/2); ped interiors are light olive
brown (2.5Y 5/4); weak, medium, prismatic struc-
ture that breaks to moderate, fine and very fine, sub-
angular blocky structure; friable; few roots; many
fine pores; very strongly acid ; gradual, smooth bound-

ary.

B2t—24 to 32 inches, dark grayish-brown (2.5Y 4/2) and
grayish-brown (2.5Y 5/2) light silty clay loam; few,
fine, faint, light olive-brown (2.5Y 5/4) and few,
fine, distinet, yellowish-brown (10YR 5/8) mottles;
weak, medium, prismatic structure that breaks to
moderate, fine, subangular blocky structure; friable;
few, fine, faint, dark yellowish-brown (10YR 3/4)
clay films on ped faces; few roots; many fine pores;
strongly acid; abrupt, smooth boundary.

IIB3—32 to 46 inches, yellowish-brown (10YR 5/6) heavy
loam ; many, medium, distinct, grayish-brown (2.5Y
5/2) mottles and few, fine, faint, olive-brown (2.5Y
5/4) mottles; very weak, prismatic structure; friable;
very thin clay film or shade of dark brown (7.5YR
3/2) on prism faces, streaked with fine lines of
dark-brown (7.5YR 3/2) clay; many root channels
partly filled with dark-brown (7.5YR 38/2) and
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black (10YR 2/1) clay films; few small globs of
black (10YR 2/1) clay; common fine pores; upper
part of horizon containg a band of l-inch to 3-inch
pebbles and a discontinuous lens of sand 1 inch to 4
inches thick; strongly acid; clear, smooth boundary.
IIB32—46 to 61 inches, strong-brown (7.5YR 5/8) and
yellowish-brown (10YR 5/6) heavy loam; common,
fine, distinct, grayish-brown (2.5Y 5/2) and light
yellowish-brown (2.5Y 6/4) mottles; very weak,
medivm, prismatic structure; slightly firm; few
black (10YR 2/1) and dark-brown (7.5YR 3/2)
streaks and some globs of clay; grades from medium
acid to slightly acid with depth; clear, wavy bound-

ary.

IIC—61 to 81 inches, yellowish-brown (10YR 5/6) and strong-
brown (7.5YR 5/6) medium loam; common, fine,
distinet, grayish-brown (2.5Y 5/2) mottles; massive;
slightly firm; calcareous.

The A1l horizon is black (10YR 2/1) or very dark
brown (10YR 2/2) and is 4 to 8 inches thick. The Ap
horizon is commonly very dark brown (10YR 2/2). The
A2 horizon ranges from gray (10YR 5/1) mixed with
some very dark grayish brown to dark grayish brown
(10YR 4/2) mixed with some brown or dark brown
(10YR 4/3). Some organic stains or mixings occur in
the A2 horizon.

The B horizon that developed in loess ranges from
dark grayish brown (10YR 4/2) mottled with brown or
dark brown (10YR 4/3) and yellowish brown (10YR
5/6) to grayish brown (2.5Y 5/2) mottled with olive
brown (2.5Y 4/4) and yellowish brown (10YR 5/6).
The texture of these horizons is light or medium silty
clay loam.

The IIB horizon in the glacial till and the ITIC hori-
zon differ from those of the profile described, principally
in the amount and distinctness of the grayish-brown mot-
tling. The prism and ped faces, when dry, have a gray
or grayish-brown, grainy appearance. The texture of
the till is typically heavy or medium loam but ranges
to sandy loam and, in a few places, to light clay loam.

The clay films and streaks described in the B and IIB
horizons are common to these soils. In many areas the
B horizon that developed in loess contains a few iron and
manganese concretions. The loess and the till are sepa-
rated by discontinuous lenses of sand to sandy loam 1 inch
to 10 inches thick or by a thin pebble band.

The B1, B2, and upper B3 horizons are strongly acid
or very strongly acid. The depth to calcareous material
ranges from 45 to 70 inches.

HaceNer SErizs

The Hagener series consists of excessively drained soils
that developed from loamy fine sand, fine sand, and
medium sand.

These soils are on uplands and on stream benches and
outwash areas. The slope range is 2 to 14 percent. On
uplands these soils have an east, south, or southeast ex-
posure. In some places they occur on mounds or dunes.
The native vegetation consisted of prairie grasses.

Hagener soils are coarser textured than Dickinson
soils. They have a darker colored and thicker A horizon
than Chelsea soils. Hagener soils are free of gravel in
the subsoil, in contrast with the Burkhardt soils.

Representative profile of Hagener loamy sand, 780
feet west of the northeast corner of the NW1/ sec. 32, T.
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92 N.,, R. 14 W., and 27 feet south of road fence, in a
cultivated field—

Ap—0 to 7 inches, very dark brown (10YR 2/2) loamy sand;
very weak, very fine, granular structure; very fri-
able; few roots; neutral; clear, smooth boundary.

A12—7 to 15 inches, very dark brown (10YR 2/2) loamy
sand; some mixing of very dark grayish brown
(10YR 38/2); very weak, very fine, granular struc-
ture; very friable; few roots; neutral; gradual,
wavy boundary.

B——15 to 29 inches, brown to dark-brown (10YR 4/3) fine
sand; some mixing of very dark grayish brown
(10YR 3/2); single grain; loose; neutral; gradual,
wavy boundary.

C1—29 to 88 inches, light yellowish-brown (10YR 6/4) and
yellowish-brown (10YR 5/6) fine sand; single grain;
loose; slightly acid; gradual, smooth boundary.

(02—38 to 62 inches, light yellowish-brown (10YR 6/4) and
yellowish-brown (10YR 5/6) fine sand; some mixing
of strong brown (7.5YR 5/8) and brownish yellow
(10YR 6/6); single grain; loose; neutral; diffuse
boundary.

C3—62 to 73 inches, yellowish-brown (10YR 5/6) and light
yellowish-brown (10YR 6/4) loamy sand; some mix-
ing of strong brown (7.5YR 5/8) ; single grain; loose;
gradual boundary.

C4-—-73 to 85 inches, stratified loamy sand and light loam.

The A1 horizon is generally very dark brown (10YR
9/2) but may be dark brown (10YR 3/3). Itis 8 to 16
inches thick unless eroded.

The chroma and value of the B and C horizons are 3
or more. The profile on uplands ranges from loamy fine
sand to medium sand. Glacial till is below a depth of
50 inches in a few places. On benches and outwash
areas, the texture is the same as on uplands, except that
below a depth of 30 inches, it may range to sandy gravel.

A3 and B horizons are not present in all profiles. The
reaction of the B and C horizons is neutral to strongly
acid.

HARPSTER SERIES

The Harpster series consists of highly calcareous soils
that developed from a thick deposit of loess or local al-
luvium.

These soils are mainly on broad, level or nearly level
upland ridgetops. In places they are in upland depres-
sions. They are slightly lower on the landscape than the
associated Sable soils. The native vegetation consisted
of prairie grasses and water-tolerant plants.

Harpster soils are more alkaline in the solum than
Sable soils.

Representative profile of Harpster silt loam, 86 feet
east and 92 feet north of the corner post in the southwest
corner of sec. 29, T. 91 N., R. 12 W., in bluegrass sod—

Al11—0 to 9 inches, black (10YR 2/1) heavy silt loam; mod-
erate to strong, fine, granular structure; friable;
abundant roots; few, fine, broken fragments of snail
shells; calcareous; moderately alkaline; clear,
smooth boundary.

A12--9 to 19 inches, black (10YR 2/1) light silty clay loam;
moderate, very fine, granular structure; friable;
plentiful roots; few, fine, broken fragments of snail
shells; horizon tends to be weakly stratified; cal-
careous ; moderately alkaline; gradual, smooth bound-
ary.

A3—19 to 25 inches, very dark gray (10YR 3/1) light silty
clay loam; moderate, fine and very fine, granular
structure; friable; plentiful roots; few fine pores;
few fine snail shells 1 to 3 millimeters long, and
4 to 8 per cubic inch ; calcareous ; moderately alkaline;
gradual, smooth boundary
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Bg—25 to 34 inches, very dark gray (N 3/0) heavy silt loam;
common, fine, distinct, olive-gray (5Y 5/2) mixings;
moderate, fine, subangular blocky structure; friable;
few roots; few fine pores; few fine snail shells 1
to 3 millimeters long, and 4 to 8 per cubic inch;
calcareous; moderately alkaline; gradual, smooth
boundary.

Clg—34 to 54 inches, olive-gray (5Y 5/2) medium silt loam;
common, fine, prominent, strong-brown (7.5YR 5/8)
mottles; few gray (5Y 5/1) mixings; massive; fri-
able; few roots to a depth of 40 inches; common
fine and few medium pores; few dark reddish-brown
(5YR 2/2) iron concretions; several krotovinas filled
with very dark gray (10YR 3/1) heavy silt loam
that has weak, medium, subangular blocky structure
and contains a few fine snail shells; calcareous;
mildly alkaline; diffuse, smooth boundary.

C2g—>54 to 78 inches, same as Clg, but krotovinas are smaller
and contain very dark gray (10YR 3/1), olive-brown
(2.5Y 4/4), and grayish-brown (25Y 5/2) medium
silt loam; 2-inch discontinuous lens of strong-brown
(7.5YR 5/8), olive-brown (2.5Y 4/4), and grayish-
brown (2.5Y 5/2) sandy loam at a depth of 66 inches;
calcareous; mildly alkaline.

The A1l horizon is black (10YR 2/1) and ranges from
heavy silt loam to light silty clay loam. The Al12 and
A3 horizons are light or medium silty clay loam. The
Al horizon is typically 14 to 20 inches thick, but the
black color extends to a depth of 26 inches in places.

The color of the B horizon ranges from very dark gray
(N 3/0) to light olive gray (5Y 6/2), and in many
places there are a few mottles. The texture ranges from
heavy silt loam to light silty clay loam.

The C horizon generally is at a depth between 30 and
40 inches. The texture of the C horizon is dominantly
medium or heavy silt loam, but heavy loam to light clay
loam are included in the series. The mottles in this hor-
1zon range from brown to olive in color and vary in
number and distinctness. Krotovinas are generally
present.

In some of the depressional areas, the solum contains
fewer snail shells than that of the profile described. In
a few places, there are very slight ridges or rims that con-
tain more snail shells, especially in the A11 horizon, than
are described in the representative profile. The solum
is mildly or moderately alkaline. The C horizon is gen-
erally mildly alkaline.

Hayrierp SErIES

The Hayfield series consists of somewhat poorly
drained soils that developed from loamy, medium-tex-
tured alluvial deposits 24 to 60 inches thick over coarse-
textured material.

These soils are mainly on stream benches, but they are
also on areas of outwash in uplands. The slope range
is 0 to 2 percent. The native vegetation consisted of
grasses and trees.

The Hayfield series is a member of the hydrosequence
that includes the well-drained Sattre soils. Some of the
Hayfield soils have a lighter colored, thinner A1 horizon
than the Lawler soils. Hayfield soils also have an A2
horizon, which Lawler soils lack.

Representative profile of Hayfield loam, deep, 253 feet
west and 45 feet south of the corner post. in the northeast
corner of sec. 31, T. 92 N., R. 13 W., in open timber—

A1—0 to 6 inches, black (10YR 2/1) medium loam ; moderate,
fine, granular structure; friable; plentiful roots;
medium acid; clear, wavy boundary.
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A21—6 to 10 inches, dark grayish-brown (10YR 4/2) me-
dium loam; few dark-brown (10YR 3/3) organic
stains; weak, medium, platy structure that breaks
to weak, fine, granular structure; friable; plentitul
roots; medium acid; clear, wavy boundary.

A22 10 to 14 inches, dark grayish-brown (10YR 4/2) light
loam; common, dark-brown (10YR 3/3) organic
stains and a few very dark brown (10YR 2/2) mix-
ings; weak, thin, platy structure that breaks to
weak, fine, granular structure; friable; few roots;
strongly acid; gradual, wavy boundary.

B1—14 to 18 inches, dark grayish-brown (10YR 4/2) and very
dark grayish-brown (10YR 3/2) medium loam ; weak,
fine, subangular blocky structure; friable; few grainy
coats on ped faces; few roots; few fine and medium
pores; strongly acid; gradual boundary.

B21t—18 to 27 inches, dark grayish-brown (10YR 4/2) and
brown to dark-brown (10YR 4/3) medium loam ; few,
fine, distinct, strong-brown (7.5YR 5/6) and grayish-
brown (2.5Y 5/2) mottles; weak, fine, subangular
blocky structure; friable; few roots; few fine and
medium pores; strongly acid; clear, smooth boundary.

B22t—27 to 32 inches, grayish-brown (2.5Y 5/2) and brown
to dark-brown (10YR 4/3) medium loam; few, fine,
faint, brown to dark-brown (7.5YR 4/4) mottles;
weak, fine, subangular blocky structure; friable;
few roots; few fine pores; strongly acid; clear,
smooth boundary.

B23—32 to 40 inches, strong-brown (7.5YR 5/8), grayish-
brown (2.5Y 5/2), and yellowish-brown (10YR 5/6)
heavy sandy loam ; few, fine, distinet, dark yellowish-
brown (10YR 8/4) and dark-red (2.5YR 3/6) mot-
tles; weak, medium, subangular blocky structure;
very friable; few fine pores; medium acid; clear,
smooth boundary.

IIC1—40 to 46 inches, pale-brown (10YR 6/3), strong-
brown (7.5YR 5/8), and yellowish-brown (10YR
5/6) gravel; about 50 percent is 14 inch to 3 inches in
diameter; single grain; loose; medium acid; clear,
smooth boundary.

IIC2— 46 to 60 inches, same colors as IICl; gravelly sand,
about 20 percent is 14 inch to 3 inches in diameter;
single grain; loose; strongly acid.

The Al horizon varies between black (10YR 2/1)
and very dark brown (1I0YR 2/2) and is 4 to 7 inches
thick. The Ap horizon is generally very dark brown
(10YR 2/2) or very dark grayish-brown (10YR 38/2).
The A2 horizon is distinct to barely discernible. It
varies between grayish brown (2.5Y 5/2), dark grayish
brown (10YR 4/2), and very dark grayish brown (10YR
3/2) and is mottled with a few organic stains or brown
to yellowish-brown colors. The B horizon is grayish
brown (2.5Y 5/2), dark grayish brown (10YR 4/2),
and brown or dark brown (10YR 4/3) to strong brown
(7.5YR 5/8) and is mottled with redder or yellower
colors.

The texture of the solum is generally medium loam
but ranges from heavy to light loam, and the lower B
horizon may be heavy sandy loam.

Loamy sand to gravel is the texture of the substratum,
which begins at a depth of 24 to 36 inches in the mod-
erately deep Hayfield soil and at 36 to 45 inches in the
deep soil.

The reaction ranges from medium acid in the upper
part of the profile to very strongly acid in the B and
ITIC horizons.

A group of the Hayfleld soils has a dark-brown sur-
face layer and differs enough from the rest of the series
to be considered a variant. A separate profile is de-
seribed for this group.

Representative profile of Hayfield loam, dark brown
variant, about 400 feet north of the west end of the
bridge over the Wapsipinicon River in the SW14SW1j,
sec. 18, T. 92 N, R.11 W,, in bluegrass pasture—

A1—0 to 6 inches, very dark brown (10YR 2/2) loam; mod-
erate, fine, granular structure; friable; plentiful
roots; medium acid; clear, wavy boundary.

A2—6 to 14 inches, brown to dark brown (7.5YR 4/4) and
dark brown (7.5YR 3/2) loam; common, fine, faint,
dark reddish-brown (5YR 38/2) mottles; weak, fine,
subangular blocky structure; friable; plentiful roots;
very strongly acid; gradual, smooth boundary.

B1—14 to 26 inches, dark-brown (7.5YR 38/2) loam; com-
mon, fine, distinct, very dark gray (10YR 3/1) and
dark reddish-brown (5YR 3/4) mottles; weak, fine,
subangular blocky structure; friable; few roots;
many quartz grains on ped faces; very strongly
acid; gradual, smooth boundary.

B21t—26 to 35 inches, gray (10YR 5/1) heavy loam; com-
mon, fine, distinct, dark yellowish-brown (10YR 3/4)
mottles; weak, fine, subangular blocky structure;
friable; few roots; many quartz grains on ped faces;
very strongly acid; clear, smooth boundary.

35 to 45 inches, dark-gray (10YR 4/1) and gray (10YR
5/1) sandy loam; many, fine, distinct, dark yel-
lowish-brown (10YR 38/4) and dark-brown (7.5YR
3/2) mottles and few, fine, distinet, dark-gray (N
4/0) mottles; weak, medium, subangular blocky
structure; very friable; many, fine, hard, dark
reddish-brown (5YR 3/2) oxide concretions and a
few black (10YR 2/1) oxide concretions; very
strongly acid; clear, smooth boundary.

IIC1—45 to 54 inches, light-gray (10YR 7/1) sand; common,
fine, prominent, yellowish-brown (10YR 5/4) mottles;
a few black (10YR 2/1) oxide concretions; single
grain; loose; strongly acid; graduval, smooth bound-
ary.

IIC2— 54 to 70 inches, light-gray (10YR 7/2) coarse sand;
single grain; loose; strongly acid.

The A1 horizon is generally very dark brown (10YR
2/2) loam or silt loam 4 to 7 inches thick. The Ap hori-
zon 1s very dark brown (10YR 2/2) to dark brown
(75YR 3/2). The A2 and B horizons vary little from
the profile described except that the 10YR and 5YR
hues may be a little more prominent. The grayish B
horizon ranges from gray (10YR 6/1) to dark grayish
brown (10YR 4/2) and has common to many mottles
that range from dark reddish brown (5YR 3/2) to
strong brown (7.5YR 5/8) and, in a few places, to yel-
lowish brown (10YR 5/6). The grayer colors begin at
a depth between 24 and 30 inches and extend into the
C horizon.

Black oxide concretions are common in the B horizon,
and they increase with depth. The dark reddish-brown
(5YR 3/2 and 3/4) oxide concretions do not occur in all
profiles.

The A horizon is generally medium loam or gritty silt
loam. The B horizon is dominantly medium loam but
ranges from heavy loam to light loam and, below a depth
of 33 inches, is sandy loam in some places.

The coarse-textured substratum ranges from loamy
sand to gravel and is generally at a depth of 33 to 45
inches. The A2, B, and ITC horizons are strongly acid
or very strongly acid.

B22

Kexnyon Series

The Kenyon series consists of moderately well drained
soils that developed in 14 to 21 inches of loamy material
over friable to firm glacial till of loam texture. A peb-
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ble band occurs between the glacial till and the overly-
ing material in most places.

These soils are on uplands. The slope range is 2 to 9
percent. The native vegetation consisted of prairie
grasses.

The Kenyon series is a member of the hydrosequence
that includes the well-drained Ostrander, the somewhat
poorly drained Readlyn, and the poorly drained Tripoli
soils. Kenyon soils are shallower to mottling and have
a stronger structure than Ostrander soils. They have a
thicker and darker colored A1l horizon than Bassett soils
and lack an A2 horizon. Kenyon soils are less firm and
less gray in the B horizon than Cresco soils. They con-
tain more sand and less silt than Dinsdale soils, which
developed from moderately thick loess over glacial till.
Kenyon soils differ from Atkinson soils in not having
a limestone substratum.

Representative profile of Kenyon loam, 553 feet north
and 310 feet east of the southwest corner of sec. 31, T.
93 N, R. 13 W., in a cultivated field—

Ap—O0 to 5 inches, black (10YR 2/1) loam; cloddy peds that
break to weak, fine, granular structure; friable;
plentiful roots; slightly acid; clear, smooth boundary.

A12—5 to 10 inches, very dark brown (10YR 2/2) heavy loam;
weak, fine, subangular blocky structure that breaks
to weak, fine, granular structure; friable; common
roots; medium acid; clear, smooth boundary.

A3—10 to 14 inches, very dark grayish-brown (10YR 3/2)
heavy loam; moderate, fine and very fine, subangular
blocky structure; friable; common, fine, distinet,
very dark gray (10YR 3/1) and common, fine, faint,
brown to dark-brown (10YR 4/3) worm casts and
mixings from the A12 and B1 horizons; few roots;
strongly acid; clear, smooth boundary.

I1&IIB1—14 to 19 inches, heavy loam ; ped faces are very dark
grayish brown (10YR 3/2) and brown to dark brown
(10YR 4/3) ; ped interiors are brown to dark brown
(10YR 4/3) ; moderate, fine, subangular blocky struc-
ture; friable; few very dark gray (10YR 3/1) worm
casts; few roots; common fine pores; a discontinuous
band of pebbles and stones 1 to 6 inches in diameter
are in this horizon and occupy 5 to 10 percent of
the total volume; few roots; strongly acid; clear,
smooth boundary.

I1IB21—19 to 25 inches, heavy loam; ped faces are brown to
dark brown (10YR 4/3); ped interiors are dark
yellowish brown (10YR 4/4); weak, medium, pris-
matic structure that breaks to moderate, fine, sub-
angular blocky structure; friable; few very dark
grayish-brown (10YR 3/2) worm casts; few roots;
common fine and few medium pores; few, fine, faint,
soft, reddish-brown concretions of ferro-manganese
oxide; strongly acid; gradual, smooth boundary.

ITB22—25 to 33 inches, heavy loam; ped faces are yellowish
brown (10YR 5/4) and have a few, fine, faint, brown
to dark-brown (10YR 4/3) streaks; ped interiors
are yellowish brown (10YR 5/6); weak, medium,
prismatic structure that breaks to moderate, fine,
subangular blocky structure; friable; few roots;
common fine pores in peds; few, fine, faint, black and
reddish-brown, soft concretions of ferro-manganese
oxide; strongly acid; gradual, smooth boundary.

IIB23—33 to 40 inches, heavy loam; ped faces are brown
(10YR 5/3) and have common, fine, faint, brown to
dark-brown (10YR 4/3) mottles; ped interiors are
yellowish brown (10YR 5/6) ; common, fine, distinct,
grayish-brown (10YR 5/2) mottles; weak, medium,
prismatic structure that breaks to moderate, fine
and medium, subangular blocky structure; slightly
firm to friable; few roots; common fine pores; few,
soft, distinet, ferro-manganese oxide concretions;
medium acid; gradual, smooth boundary.

IIB3t—40 to 54 inches, heavy loam; ped faces are grayish
brown (10YR 5/2) and have common, fine, distinct,
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brown to dark-brown (7.5YR 4/4) mottles; ped in-
teriors are yellowish brown (10YR 5/6 and 5/8);
common, fine, distinct, brown to dark-brown (10YR
4/3) mottles; weak, medium, prismatic structure
that breaks to moderate, medium, angular blocky
structure; firm; few roots; common fine pores; few,
soft, black (10YR 2/1) oxide concretions; very few
thin clay films in pores; slightly acid; clear, wavy
boundary.

IIC1—54 to 62 inches, yellowish-brown (10YR 5/6) and dark
yellowish-brown (10YR 4/4) heavy loam; common,
fine, distinet, brown to dark-brown (7.5YR 4/4)
mottles; massive, with some distinct vertical cleav-
age; firm; caleareous; common, fine, light-gray
(10YR 7/1) and yellow (10YR 7/8) lime concre-
tions; gradual, wavy boundary.

IIC2—62 to 76 inches, brown to dark-brown (10YR 4/3)
and gray (5Y 5/1) heavy loam; few, fine, faint, yel-
lowish-brown (10YR 5/6) mottles; massive, with
some vertical cleavage; firm; few, soft, black (10YR
2/1) oxide concretions; calcareous; some lime con-
cretions but fewer than in the C1 horizon.

The A1 horizon is 8 to 12 inches thick, if not more
than slightly eroded, and is black (10YR 2/1) or very
dark brown (10YR 2/2). The color of the A3 horizon
varies between dark brown (10YR 3/3), very dark brown
(10YR 2/2), and very dark grayish brown (10YR 3/2).

The texture of the B and C horizons is dominantly
heavy loam but ranges from medium loam to light clay
loam or sandy clay loam. The loamy material overlying
the pebble band contains more silt and less sand than
the underlying till. In the zone of the pebble band, the
texture is heavy sandy loam in some places.

_ The profile is generally friable to a depth of about 30
inches and friable to firm below this depth.

The color of the B and C horizons differs from that
of the profile described, principally in the amount and
distinetness of grayish-brown mottling. Mottling gen-
erally starts at a depth of 30 to 36 inches, but the oxidic
mottles of high value and chroma are at a depth of 20
to 30 inches in places. The prism and ped faces of the B
horizon have a gray to grayish brown, grainy appear-
ance when dry. A few faint to distinet clay films or
streaks may occur on the prism or ped faces of the lower
B2 and the B3 horizons. A few of the root channels
in the B3 and C horizons may be lined with clay films or
streaks.

The A3, B1, and B2 horizons are medium or strongly
acld. The depth to calcareous material ranges from 45 to
85 inches but is generally 55 to 65 inches.

KrLINGER SERIES

The Klinger series consists of somewhat poorly drained
soils that developed in 20 to 40 inches of loess over glacial
till. A pebble band separates the loess from the till in
most places.

These soils are on uplands and have a slope range of
1 to 3 percent. The native vegetation consisted of prairie
grasses.

The Klinger series is a member of the hydrosequence
that includes the well-drained Dinsdale and the poorly
drained Maxfield soils. Klinger soils are shallower to
glacial till than Muscatine soils. They have a thicker A1l
horizon than Franklin soils and lack an A2 horizon.
They contain less sand than Readlyn and Floyd soils.

Representative profile of Klinger silty clay loam, 284
feet north and 387 feet east of the southwest corner of
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the NE14,SEYj, sec. 26, T. 91 N, R. 12 W, in a cultivated
field—

Ap—0 to 9 inches, black (10YR 2/1) light silty clay loam;
weak, fine, subangular blocky structure; plentiful
roots; friable; medium acid; gradual, smooth bound-

ary.

A3—9 to 13 inches, black (10YR 2/1) and very dark gray
(10YR 3/1) light silty clay loam; moderate, fine,
granular structure; friable; plentiful roots; few
fine pores; many earthworm casts; strongly acid;
gradual, smooth boundary.

B1-—13 to 19 inches, light silty clay loam; ped faces are
coated with very dark gray (10YR 3/1) that decreases
with depth; ped interiors are very dark grayish
brown (2.5Y 8/2) ; few, fine, faint, olive-brown (2.5Y
4/4) mottles; moderate, fine and very fine, subangu-
lar blocky structure; friable; few roots; many fine
and medium pores; common, small, moderately hard,
dark-colored oxide concretions; strongly acid; grad-
ual, smooth boundary.

B21t—19 to 26 inches, medium silty clay loam; ped faces
are dark grayish-brown (2.5Y 4/2) with common,
fine, faint, olive-brown (2.5Y 4/4) mottles; ped
interiors are dark grayish brown (2.5Y 4/2) to
olive brown (2.5Y 4/4); weak to moderate, fine,
subangular blocky structure; slightly firm; few
discontinuous clay films on some of the concave
ped surfaces; few roots; many fine and medium
pores; common, small, moderately hard, dark-colored
oxide concretions; strongly aecid; gradual, smooth
boundary.

B22t—26 to 31 inches, dark grayish-brown (2.5Y 4/2) me-
dium silty clay loam; common, fine, faint, olive-
brown (2.5Y 4/4), light olive-brown (2.5Y 5/6), and
grayish-brown (2.5Y 5/2) mottles; very weak, me-
dium, prismatic structure that breaks to moderate,
fine, subangular blocky structure; slightly firm;
few very dark gray (10YR 3/1) clay films on some
concave ped faces and in root channels; few roots;
many fine pores and common medinm pores; com-
mon, small, moderately hard, dark-colored oxide
concretions; slight increase in content of sand
with depth; medium acid; abrupt, smooth boundary.

IIB3t—31 to 46 inches, yellowish-brown (10YR 5/6) heavy
loam; common, fine, distinet, grayish-brown (2.5Y
5/2) mottles; moderate, coarse, prismatic structure
that breaks to weak, medium, subangular blocky
structure, which becomes weaker with depth; ped
faces are grayish brown (2.5Y 5/2) and have few,
fine, distinct, yellowish-brown (10YR 5/4) mottles;
slightly firm; few gray clay films on some ped
faces in upper two-thirds of horizon; few roots
to a depth of 38 inches; common fine pores; upper
3 inches contains a band of pebbles 1/2 inch to
2% inches in diameter; slightly acid in upper
part, grading to neutral in lower part; clear, irreg-
ular boundary.

IIC—46 to 64 inches, yellowish-brown (10YR 5/6) and light
brownish-gray (2.5Y 6/2) heavy loam ; massive, with
distinet vertical cleavage to a depth of about 52
inches; slightly firm; very few very dark gray clay
films along root channels; few, small, white, car-
bonate concretions; calcareous.

The Al horizon is 8 to 18 inches thick and is generally
black (10YR 2/1). Cultivated areas have an Ap horizon
that also 1s black (10YR 2/1). The A3 horizon is dom-
inantly very dark gray (10YR 3/1) with some mixing
of black and very dark grayish brown. The A horizon
is generally light silty clay loam but ranges to heavy
silt loam.

The B1 horizon is dominantly very dark grayish brown
light or medium silty clay loam that has a few mottles.
The B2 horizon in the loess is light or medium silty clay
loam. It ranges from dark grayish brown (10YR 4/2)
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to light olive brown (2.5Y 5/4) in color and has a few
mottles. The IIB horizon that developed in glacial till
and the C horizon differ from those of the profile de-
scribed principally in the amount and distinctness of the
grayish-brown mottling. The prism and ped faces in the
ull, when dry, have a gray to grayish-brown, grainy
appearance. The texture of the till is normally heavy or
medium loam but ranges to sandy clay loam and, in a
few places, to light clay loam.

A few clay films on ped faces and in root channels are
common to most profiles. A few iron and manganese
concretions occur in most of these soils. Discontinuous
lenses of sand to sandy loam 1 to 10 inches thick occur
between the loess and the till in many places.

The A3 and B1 horizons are strongly acid to medium
acid. The B2 horizon is slightly acid to strongly acid.
The depth to caleareous material ranges from 40 to 60
inches.

Lamont SERIES

The Lamont series consists of somewhat excessively
drained soils that developed in 20 to 40 inches of sandy
loam materials over sand.

These soils are on uplands and benches and may occur
as mounds or dunes. The slope range is 2 to 14 percent.
The upland slopes generally face east, south, or southeast.
The native vegetation consisted of hardwoods.

Lamont soils are not so coarse textured as Chelsea soils
and are deeper than Backbone soils, which are underlain
by limestone bedrock. They are lighter colored than
Dickinson soils.

Representative profile of Lamont sandy loam, about
800 feet north and 30 feet east of the southwest corner of
the NW14 sec. 15, T. 92 N, R. 14 W., in closed woods—

A1—0 to 4 inches, black (10YR 2/1) heavy sandy loam;
weak, fine, granular structure; friable; abundant
roots; neutral; clear, smooth boundary.

to 7 inches, very dark gray (10YR 3/1) medium

sandy loam; few, fine, dark grayish-brown (10YR

4/2) mixings: weak, fine, granular structure; fri-

able; plentiful roots; slightly acid; gradual, smooth

boundary.

A22—7 to 17 inches, dark grayish-brown (10YR 4/2) light
sandy loam; common, fine, very dark grayish-brown
(10YR 3/2) mixings; very weak, fine, subangular
blocky structure; very friable; plentiful roots; me-
dium acid; clear, wavy boundary.

B21t—17 to 23 inches, brown to dark-brown (10YR 4/3) light
sandy clay loam; few, fine, dark-brown (10YR 3/3)
mixings; weak, coarse, prismatic structure that
breaks to weak, fine, subangular blocky; friable;
few roots; many fine pores; medium acid; gradual,
smooth boundary.

B22t—23 to 29 inches, brown to dark-brown (10YR 4/3)
heavy sandy loam; weak, coarse, prismatic strue-
ture that breaks to weak, fine, subangular blocky;
friable; few roots; many fine pores; few, 1/8-inch
to 1/2-inch, discontinuous, horizontal bands of dark-
brown (7.5YR 3/2) light sandy clay loam in which
a few discontinuous clay films coat some of the ped
surfaces; strongly acid; gradual, smooth boundary.

C1—29 to 38 inches, brown to dark-brown (7.5YR 4/4) sand;
single grain; loose; few roots; few, 1/8-inch to
1/2-inch, discontinuous, horizontal bands of dark-
brown (7.5YR 3/2) loamy sand that are massive
and very friable; strongly acid; clear, smooth
boundary.

C2—38 to 43 inches, dark yellowish-brown (10YR 4/4) sand;
single grain; loose; strongly acid; clear, smooth
boundary.

A21—4
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B23—43 to 46 inches, brown to dark-brown (7.5YR 4/4)
light sandy loam; massive; very friable; strongly
acid; clear, wavy boundary.

C3—46 to 52 inches, yellowish-brown (10YR 5/4) fine and
medium sand; single grain; loose; strongly acid;
abrupt, smooth boundary.

B24—52 to 53 inches, brown to dark-brown (7.5YR 4/4)
loamy sand; massive; loose; strongly acid; abrupt,
irregular boundary.

C4—353 to 55 inches, same as C3.

B25—55 to 56 inches, same as B24.

C5—56 to 64 inches, same as C3.

The Al horizon is black (10YR 2/1) or very dark
gray (10YR 3/1) sandy loam 2 to 5 inches thick. The
Ap horizon is dark grayish-brown (10YR 4/2) or very
dark grayish-brown (10YR 3/2) sandy loam. The A2
horizon 1s dark grayish-brown (10YR 4/2) to brown
(10YR 5/3) sandy loam to loamy sand 6 to 14 inches
thick. This horizon is generally a little coarser on
benches than on uplands.

Above the C horizon there is a typical B2 horizon
of sandy loam to light sandy clay loam 6 to 16 inches
thick. It is brown or dark brown (7.5YR 4/4 or 10YR
4/3). Below a depth of 40 inches and within the C hori-
zon, there are also B2 horizons, which have a texture of
sandy loam to loamy sand. These horizons are 1/8 inch
to 2 inches thick, and are dark brown (7.5YR 3/2 and
4/4). They are 2 to 20 inches apart.

The C horizon is dominantly brown or dark-brown
(7T.5YR 4/4) to brownish-yellow (10YR 6/6) medium
sand but ranges from loamy fine sand to coarse sand.
On benches the texture ranges to gravel below a depth
of 40 inches.

The B and C horizons range from slightly acid to
strongly acid.

LawrLer Srries

The Lawler series consists of somewhat poorly drained
soils that developed in loamy, medium-textured alluvial
deposits 24 to 45 inches deep over coarse-textured
material.

These soils commonly occur on level or nearly level
benches, but in a few places they are in small outwash
areas on uplands. The slope range is 0 to 2 percent. The
native vegetation consisted of prairie grasses.

The Lawler series is a member of the hydrosequence that
includes the well-drained Waukegan and the poorly
drained Marshan soils. Lawler soils have a thicker,
darker colored A1l horizon than Hayfield soils, and they
lack an A2 horizon. They have a much coarser textured
substratum than Floyd soils. They have a thinner Al
horizon than Spillville soils and are underlain by coarse
materials at a depth of 24 to 45 inches.

Representative profile of Lawler loam, deep, 1,640 feet
south and 109 feet east of the corner post in the northwest
corner of sec. 4, T. 91 N, R. 13 W, in a pasture—

Ap—0 to 8 inches, black (10YR 2/1) medium loam; weak,
medium, subangular blocky structure that breaks to
weak, fine, granular structure; friable; plentiful
roots; medium acid; clear, smooth boundary.

A12—8 to 15 inches, black (10YR 2/1) medium loam; mod-
erate, fine, granular structure; friable; plentiful
roots; medium acid; gradual, smooth boundary.

A3—15 to 21 inches, very dark grayish-brown (10YR 3/2)
heavy loam; few, fine, faint, dark grayish-brown
(10YR 4/2) mottles and few very dark gray (10YR
3/1) mixings; weak, fine, subangular blocky struc-
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ture; friable; few fine pores; few roots; medium
acid; gradual, smooth boundary.
to 27 inches, dark grayish-brown (2.5Y 4/2) to
very dark grayish-brown (2.5Y 3/2) heavy loam;
common, fine, distinct, yellowish-brown (10YR 5/6)
and olive-brown (2.5Y 4/4) and few, fine, distinct,
yellowish-red (5YR 4/6) mottles; when Kkneaded,
color is dark grayish brown (2.5Y 4/2) to olive
brown (2.5Y 4/4) ; weak, medium, subangular blocky
structure; friable; many fine pores and few medium
pores; few roots; slightly acid; gradual, smooth
boundary.
B21—27 to 36 inches, mixed dark grayish-brown (2.5Y 4/2),
grayish-brown (2.5Y 5/2), and yellowish-brown (10-
YR 5/6) heavy loam; few, fine, faint, light olive-
brown (2.5Y 5/6) and few, fine, distinct, dark-brown
or brown (7.5YR 4/4) mottles; color when kneaded
is olive brown (2.5Y 4/4); weak, medium, subangu-
lar blocky structure; friable; many fine and medium
pores; few roots; slightly acid; clear, wavy bound-

B1-—-21

ary.

B22—36 to 40 inches, yellowish-brown (10YR 5/6), light
olive-brown (2.5Y 5/6), and grayish-brown (2.5Y
5/2) light sandy clay loam; very weak, coarse, sub-
angular blocky structure; friable; few fine and me-
dium pores; few fine roots; slightly acid; clear,
smooth boundary.

IIC1—40 to 50 inches, stratified dark grayish-brown (10YR
4/2) loamy coarse gravel and dark-gray (10YR
4/1) sandy loam; pebbles are dominantly % inch
to 2 inches long, are subrounded, and occupy about
40 percent of the stratum ; sandy loam is massive and
very friable; loamy coarse gravel is single grain
and loose; slightly acid; clear boundary.

IIC2—50 to 60 inches, brown to dark-brown (10YR 4/3)
loamy coarse gravel; pebbles are subrounded, are
Y. to 1 inch long, and occupy about 40 percent of
the horizon; slightly acid; single grain; loose.

The A1 horizon is 9 to 16 inches thick. The Al or Ap
horizon is black (10YR 2/1). The B1 and B2 horizons
range from very dark grayish brown (10YR 8/2) and
dark grayish brown (10YR 4/2) to olive brown (2.5Y
4/4) and have few to common mottles.

The texture of the solum is dominantly medium or
heavy loam. The lower B2 horizon commonly grades to
sandy loam just above the C horizon.

The coarse-textured substratum ranges from loamy
sand to gravel. This begins at a depth of 24 to 36 inches
in the moderately deep phase and at 36 to 45 inches in the
deep phase.

The reaction throughout the profile is generally me-
dium acid but ranges from slightly acid to strongly acid.

MarsHAN SERIES

The Marshan series consists of poorly drained soils that
developed in moderately fine textured alluvial deposits
24 to 45 inches thick over coarse-textured material.

These soils are on level or nearly level benches that are
slightly depressional in places. The slope range is 0 to 2
percent. The native vegetation consisted of grasses and
water-tolerant plants.

The Marshan series is a member of the hydrosequence
that includes the somewhat poorly drained Lawler and
the well-drained Waukegan soils. They have a thinner
A1 horizon than the Colo soils, which are dark colored
to a depth of 40 inches or more. Marshan soils are under-
lain by coarse materials, whereas Clyde soils are under-

lain by a finer textured substratum of stratified glacial
till.
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Representative profile of Marshan clay loam, deep, 90
feet north and 40 feet west of the corner post in the south-
east corner of the NE14NE1] sec. 18, T. 92 N,, R. 11 W,
in a cultivated field—

Ap—0 to 7 inches, black (N 2/0) light clay loam; weak, fine,
subangular blocky structure that breaks to weak,
fine, granular; friable; plentiful roots; mneutral;
abrupt, smooth boundary.

Al12—7 to 16 inches, black (N 2/0) light clay loam; weak,
fine, subangular blocky structure that breaks to
weak, fine, granular; friable; plentiful roots; neu-
tral; clear, smooth boundary.

A3—16 to 23 inches, black (10YR 2/1) light clay loam; few,
fine, faint, very durk gray (10YR 3/1) motties; weak,
fine, subangular blocky structure that breaks to
weak, fine, granular; friable; few roots; neutral;
clear, smooth boundary.

B21g—23 to 29 inches, gray (10YR 5/1) clay loam; com-
mon, fine, faint, very dark grayish-brown (2.5Y 3/2)
and few, fine, distinct, light olive-brown (2.5Y 5/4)
mottles; weak, fine, subangular blocky structure; fri-
able; few roots; pebble band in lower part of
horizon consists of pebbles % inch to 3 inches
across; few roots; neutral; clear, smooth boundary.

B22—29 to 38 inches, light olive-brown (2.5Y 5/4) heavy
sandy loam; many, fine, distinct, yellowish-brown
(10YR 5/6) mottles; weak, fine, subangular blocky
structure ; friable; few roots to a depth of 32 inches;
neutral; clear, smooth boundary.

IIC1—38 to 48 inches, grayish-brown (10YR 5/2) and yel-
lowish-brown (10YR 5/6) loamy sand; single grain;
loose; neutral; clear, smooth boundary.

IIC2—48 to 52 inches, yellowish-brown (10YR 5/6), gray-
ish-brown (10YR 5/2), and very dark gray (10YR
3/1) fine gravelly sand; single grain; loose; neu-
tral; abrupt, clear boundary.

IIC3—52 to 56 inches, gray (5Y 6/1) and yellowish-brown
(10YR 5/6) heavy sandy loam; massive; friable;
neutral; abrupt, smooth boundary.

IIC4--56 to 62 inches, yellowish-brown (10YR 5/6) and
grayish-brown (10YR 5/2) sand containing a few 2-
inch to 3-inch pebbles; neutral.

The A1l horizon is 12 to 20 inches thick and is generally
light clay to loam but ranges to heavy loam. The B hori-
zon is dominantly light clay loam but ranges to heavy
loam and sandy clay loam. The upper part of the B hori-
zon has a hue of 2.5Y or5Y, a value of 3 to 5, a chroma of
1, and a few mottles. The lower part has a higher chroma
and more mottles.

The coarse-textured substratum ranges in texture from
loamy sand to gravel. It begins at a depth of 24 to 36
inches in the moderately deep soil and at 36 to 45 inches
In the deep soil.

The reaction generally is neutral throughout the pro-
file, but it is slightly acid in a few places.

MAXFIELD SERIES

This series consists of poorly drained soils that devel-
oped in 20 to 40 inches of loess over glacial till. A pebble
band occurs between the loess and the till in most places.

These soils are on uplands, and in a few places they are
in drainageways. The slope range is 0 to 2 percent. The
native vegetation consisted of prairie grasses and water-
tolerant plants.

The Maxfield series is a member of the hydrosequence
that includes the somewhat poorly drained Klinger and
the well-drained Dinsdale soils. Maxfield soils are shal-
Jower to glacial till than Sable soils. They have less
sand above a depth of 20 to 40 inches than Tripoli, Clyde,
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and Marshan soils. They are not underlain by coarse
materials as are the Marshan soils.

Representative profile of Maxfield silty clay loam, 90
feet east and 35 feet north of the corner post in the south-
1Elvest corner of sec. 24, T. 91 N, R. 12 W, in a cultivated

eld—

Ap—0 to 7 inches, black (N 2/0) light silty clay loam;
moderate, fine, granular structure; friable; few roots;
neutral ; clear, smooth boundary.

A12—7 to 12 inches, black (N 2/0) light silty clay loam;
some mixing of grayish brown (2.5Y 5/2) ; moderate,
fine, granular structure; friable; few roots; neutral;
clear, smooth boundary.

A3—12 to 17 inches, black (10YR 2/1) medium silty clay
loam; common, fine, distinct, dark grayish-brown
(2.5Y 4/2) mottles; moderate, fine, granular struc-
ture; friable; few roots; neutral; gradual, smooth
boundary.

B21—17 to 23 inches, dark grayish-brown (2.5Y 4/2) medium
silty clay loam; few, fine, distinet, reddish-brown
(BYR 4/4) mottles; weak, fine, subangular blocky
structure; friable; few roots; many fine pores;
neutral; gradual, smooth boundary.

B3g—23 to 32 inches, olive-gray (5Y 5/2) to olive (5Y 5/3)
heavy silt loam; few, fine, distinet, yellowish-brown
(10YR 5/8) mottles; weak, fine, subangular blocky
structure; friable; few roots; many fine pores; neu-
tral; abrupt, smooth boundary.

IIB3—32 to 45 inches, yellowish-brown (10YR 5/6) heavy
loam; common, fine, distinct, light brownish-gray
(2.5Y 6/2) mottles; weak, medium, prismatic struc-
ture that breaks to weak, coarse, subangular blocky
structure; prism faces are pale olive (5Y 6/3);
slightly firm; in the upper part of the horizon is a
band of pebbles Y4 inch to 2 inches, and a few as
much as 4 inches, in diameter; a 1-inch lens of yel-
lowish-brown (10YR 5/8) loamy sand with common,
fine, distinct, light brownish-gray (2.5Y 6/2) mottles
occurs at the top of this horizon; few roots to a
depth of 40 inches; slightly acid; gradual, smooth
boundary.

ITC1-45 to 56 inches, yellowish-brown (10YR 5/6) and
strong-brown (7.5YR 5/8) heavy loam; many, me-
dinm, distinct, light brownish-gray (2.5Y 6/2)
mottles; massive; slightly firm; slightly acid; clear,
wavy boundary.

IIC2—56 to 66 inches, same as IIC1, but calcareous.

The A1 horizon ranges from 10 to 16 inches in thick-
ness, is black (N 2/0 to 10YR 2/1), and generally is light
silty clay loam but may be medium silty clay loam. The
A3 horizon is dominantly medium silty clay loam. The
color has a value of 3 to a depth of 24 inches.

The B21 horizon ranges from very dark grey (10YR
3/1) with a few olive (5Y 5/3) mottles to dark grayish
brown (2.5Y 4/2) with a few reddish-brown (5YR 4/4)
mottles. The texture generally is medium silty clay loam.
The B2 horizon ranges from olive gray (5Y 4/2) to dark
grayish brown (2.5Y 4/2) and has a few reddish-brown
to olive mottles. The texture is heavy silt loam to light
silty clay loam. If a B3 horizon occurs within the loess
parent material, it is about the same color as the B2 and
1s normally heavy silt loam.

The B3 horizon that developed in glacial till and the
C horizon differ from those of the profile described, prin-
cipally in the amount and distinctness of the brownish-
gray mottling. The prism and ped faces in the till, when
dry, have a gray to grayish-brown, grainy appearance.
The texture of the till is normally heavy or medium loam
but ranges to sandy clay loam and, in a few places, to
light clay loam.
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In places there are a few clay films in root channels of
the B3 horizon, but this is not typical of the Maxfield
series. Discontinuous lenses of sand to sandy loam 1 to 12
inches thick occur between the loess and the till in many
areas, especially in drainageways.

The reaction is generally neutral in the loess material
and slightly acid to neutral in the till. The depth to cal-
careous material ranges from 40 to 60 inches.

MUSCATINE SERIES

The Muscatine series consists of somewhat poorly
drained soils that developed from thick deposits of loess.

These soils are on uplands. The slope range is 1 to 3
percent. 'The native vegetation consisted of prairie
grasses.

The Muscatine series is a member of the hydrosequence
that includes the poorly drained Sable soils. Musca-
tine soils are deeper to glacial till than Klinger soils.
They are not so well drained as Port Byron soils and
have slightly more clay in the A and the upper B hori-
ZOIS.

Representative profile of Muscatine silty clay loam,
490 feet north and 326 feet west of the corner post in
the southeast corner of sec. 30, T. 91 N,, R. 12 W, in a
cultivated field—

Ap—0 to 7 inches, black (10YR 2/1) light silty clay loam;
weak, fine, subangular blocky structure; friable; few
roots; medium acid; clear, smooth boundary.

Al12—7 to 15 inches, black (10YR 2/1) light silty clay loam;
moderate, very fine, subangular blocky structure;
friable; few roots; medium acid; gradual, smooth
boundary.

A3—15 to 21 inches, very dark gray (10YR 3/1) and black
(10YR 2/1) light silty clay loam; moderate, fine,
subangular blocky structure; friable; few roots;
slightly acid; gradual, smooth boundary.

B1t—21 to 28 inches, very dark gray (10YR 38/1) and dark
grayish-brown (2.5Y 4/2) light silty clay loam; few,
fine, distinect, light olive-brown (2.5Y 5/4) mottles;
moderate, fine, subangular blocky structure; friable;
few roots; slightly acid; gradual, smooth boundary.

B2—28 to 36 inches, olive-brown (2.5Y 4/4) heavy silt loam;
common, fine, faint, dark grayish-brown (2.5Y 4/2)
and few, fine, distinct, strong-brown (7.5YR 5/6)
mottles; very weak, medium, prismatic structure
that breaks to moderate, fine, subangular blocky
structure; friable; few roots; common fine pores;
neutral; gradual, smooth boundary.

B31-—36 to 44 inches, light olive-brown (2.5Y 5/4) medium
silt loam; common, fine, distinct, yellowish-brown
(10YR 5/6 and 5/8) mottles; very weak, medium,
prismatic structure that breaks to weak, medium,
subangular blocky structure; friable; few roots;
many fine pores; many, fine, very dark gray (10YR
3/1) oxide concretions and few black (I0YR 2/1)
worm mixings; neutral; gradual, smooth boundary.

B32—44 to 49 inches, grayish-brown (2.5Y 5/2) and yel-
lowish-brown (10YR 5/6) medium silt loam; few,
fine, distinct, strong-brown (7.5YR 5/8) mottles; very
weak, prismatic structure that breaks to weak,
coarse, subangular blocky structure; friable; many,
fine, black (10YR 2/1) oxide concretions and few
black (10YR 2/1) worm mixings; neutral; diffuse,
smooth boundary.

C01—49 to 67 inches, grayish-brown (2.5Y 5/2) and yellowish-
brown (10YR 5/6) medium silt loam; few, fine, dis-
tinct, strong-brown (7.5YR 5/8) mottles; massive;
friable; few, fine, soft, black (10YR 2/1) oxide con-
cretions; neutral; clear, wavy boundary.

C2—67 to 90 inches, same as C1 but calcareous.

SOIL SURVEY

The Al horizon is 10 to 16 inches thick. The A3
horizon is dominantly very dark gray (10YR 3/1) with
some mixing of black and dark grayish brown. The A
horizon is generally light silty clay loam but ranges to
heavy silt loam.

The B1 horizon differs from that of the profile de-
scribed principally in texture, which may be light or
medium silty clay loam. The B2 horizon has a color of
dark grayish brown (10YR 4/2) to light olive brown
(2.5Y 5/4) and is slightly mottled. It has a texture of
heavy silt loam to light silty clay loam. A few clay
films may occur on the ped faces in the B1 and B2 hori-
zons and in the root channels in the B3 horizon.

The A3 and B1 horizons are slightly acid to medium
acid. The B2 horizon is slightly acid to neutral. The
depth to calcareous material ranges from 50 to 70 inches.

NoDAWAY SERIES

The Nodaway series consists of moderately well
drained, moderately dark colored to light-colored soils
derived from recently deposited, medium-textured, strat-
ified alluvium.

These soils are on bottom lands and alluvial fans in
association with steep, medium-textured eolian soils. The
slope range is O to 2 percent. The native vegetation
consisted of trees and grasses.

Nodaway soils are lighter colored and much more
stratified than Terril and Spillville soils, and they are
silty rather than loamy.

Representative profile of Nodaway silt loam, 106 feet
west and 128 feet south of the northeast corner of the
l;‘ﬁfi%NE% sec. 28, T. 91 N, R. 18 W, in a cultivated

e [—

Ap—O0 to 8 inches, very dark grayish-brown (2.5Y 3/2) silt
loam ; few, fine, faint, very dark brown (10YR 2/2)
and dark brown to brown (10YR 4/3) mixings;
pale-brown (10YR 6/3) when dry; weak, fine,
granular structure; friable; few roots; wneutral;
abrupt, smooth boundary.

C1—8 to 41 inches, dark grayish-brown (2.5Y 4/2) (70 per-
cent) and very dark grayish-brown (10YR 3/2)
(30 percent) silt loam; common, fine, distinct, brown
(10YR 5/3) mottles; very thinly stratified (0.05 to
1.0 millimeter) ; very friable; few roots to a depth
of 32 inches; few strata of yellowish-brown (10YR
5/4) fine sand in upper part of horizon and few
strata of grayish-brown (2.5Y 5/2) fine sand in low-
er part; neutral; abrupt, smooth boundary. )

C2—41 to 57 inches, very dark grayish-brown (10YR 3/2)
silt loam consisting of distinet, dark grayish-brown
(2.5Y 4/2) and very dark brown (10YR 2/2) strata
0.5 millimeter to 1.5 millimeters thick; very friable;
neutral; clear, smooth boundary.

IIAb—b57 to 86 inches, very dark brown (10YR 2/2) silt
loam; common, fine, faint, very dark grayish-brown
(10YR 3/2) mottles; massive; friable; this horizon
contains less sand than the C2; neutral.

The stratified lenses in the C1 and C2 horizons range
from very dark grayish brown (10YR 3/2 to 2.5Y 3/2)
t(; l;)rown (10YR 5/8) and dark grayish brown (2.5Y
4/2).

The depth to the dark-colored ITAb horizon is 34 to
80 inches. The dark-colored substratum ranges from
ifery dark brown (10YR 2/2) silt loam to silty clay
oam.

’1l‘he reaction throughout the profile is generally neu-
tral.
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ORrAN SERIES

The Oran series consists of somewhat poorly drained
soils that developed in 14 to 24 inches of loamy material
over glacial till of loam texture. A pebble band occurs
between the glacial till and the overlying material in
most places. These soils are on uplands. The slope
range 1s 0 to 5 percent. Most of the slopes are convex,
but a few of the lower ones are concave. Some areas
of these soils are in upland coves. The native vegeta-
tion consisted of grasses and trees.

The Oran series is a member of the hydrosequence that
includes the moderately well drained Bassett soils. Oran
soils have a lighter colored Ap horizon and a thinner
A1l horizon than Readlyn soils, and they have an A2
horizon, which Readlyn soils lack. Oran soils have a
little less clay in the B and C horizons than Riceville
soils and are less gray in these horizons. They contain
more sand and less silt than Franklin soils, which de-
veloped from moderately thick loess over glacial till.

Representative profile of Oran loam, 1,200 feet east
and 77 feet south of the corner post in the northwest
corner of sec. 4, T. 93 N., R. 12 W, in a cultivated field—

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

A2—7 to 13 inches, dark grayish-brown (10YR 4/2) and
brown to dark-brown (10YR 4/3) loam; weak, thin,
platy structure; friable; few very dark brown (10YR
2/2) worm casts; few roots; very strongly acid;
clear, wavy boundary.

B1—13 to 17 inches, dark yellowish-brown (10YR 4/4), yel-
lowish-brown (10YR 5/6), and dark grayish-brown
(10YR 4/2) heavy loam; few, fine, faint, brown to
dark-brown (7.5YR 4/4) mottles; weak, fine, sub-
angular blocky structure; friable; few roots; few
fine pores; very strongly acid; clear, smooth bound-
ary.

ITB21—17 to 23 inches, heavy loam that has few, fine, dis-
tinct, dark grayish-brown (10YR 4/2) mottles; ped
faces are grayish brown (2.5Y 5/2) and have com-
mon, fine, distinct, yellowish-brown (10YR 5/6)
mottles; ped interiors are yellowish brown (10YR
5/6) ; weak, medium, prismatic structure that breaks
to moderate, fine, subangular blocky; prism faces
are grayish brown (10YR 5/2 and 2.5Y 5/2); fri-
able; few roots; few fine and medium pores; a few
pebbles are scattered throughout, and those in the
lower part are 2 to 4 inches long; very strongly
acid; gradual, smooth boundary.

IIB22t—23 to 30 inches, heavy loam that has common, fine,
distinct, grayish-brown (10YR 5/2) mottles; ped
interiors are brown (10YR 5/3) ; moderate, medium,
prismatic structure that breaks to moderate, fine,
subangular blocky; prism faces are light brownish
gray (2.5Y 6/2) and have common, fine, distinct,
yellowish-brown (10YR 5/6) mottles; few dark-gray
(10YR 4/1) clay films on prism and ped faces;
slightly firm; few roots; common fine pores and few
medium pores; strongly acid; gradual, smooth bound-
ary.

IIB3t—30 to 43 inches, loam; ped interiors are yellowish
brown (10YR 5/8); weak, medium, prismatic struc-
ture that breaks to very weak, coarse, subangular
blocky structure; slightly firm; very thin, discon-
tinuous, dark-gray (10YR 4/1) clay films on prism
faces; films are mottled with a few very dark gray
(10YR 3/1), and somewhat thicker, vertical clay
streaks; many of the vertical and a few of the hori-
zontal root channels are lined with very dark gray
(10YR 3/1) clay films, and there are a few small
globs of clay in these channels; few roots; common
fine pores; slightly acid; clear, wavy boundary.

238-951—67———8
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IIC—43 to 60 inches, yellowish-brown (10YR 5/6) and light
brownish-gray (10YR 6/2) loam; massive; slightly
firm; a few root channels are lined with dark-gray
(10YR 4/1) clay films; few, small, rounded, hard
lime concretions at a depth of 43 to 49 inches; cal-
careous.

The Ap horizon is generally very dark brown (10YR
2/2) or very dark grayish brown (10YR 8/2). In un-
disturbed areas the A1l horizon is black (10YR 2/1) or
very dark gray (10YR 8/1) and is 4 to 7 inches thick.
The A2 horizon is dark brown or brown (7.5YR 4/2)
to very dark grayish brown (10YR 8/2) and grayish
brown (10YR 5/2). It grades from distinct to barely
discernible. The A1l and A2 horizons are dominantly
loam but may be gritty silt loam.

The texture of the B and C horizons is dominantly

heavy loam but ranges from medium loam to light clay
loam or sandy clay loam. The texture around the pebble
band may be heavy sandy loam. The soil is generally
friable to a depth of about 24 inches and is slightly firm
below this depth. The loamy material overlying the
pebble band contains more silt and less sand than the
underlying till.
. The color of the B and C horizons varies principally
in the amount and distinctness of the grayish mottling.
Prism and ped faces in the B2 and B3 horizons, when
dry, have a gray to grayish-brown, grainy appearance.
In the lower B2 horizon and the B3 horizon, the prism
and ped faces generally have a few distinct clay films
and streaks. The root channels of the B3 and C hori-
zons are generally lined with clay films.

The Bl and B2 horizons are strongly acid or very
strongly acid, and the B3 horizon is slightly acid fo
strongly acid. The depth to calcareous material ranges
from 40 to 70 inches but is generally between 40 and 50
inches.

OSTRANDER SERIES

The Ostrander series consists of well-drained soils that
developed in 14 to 24 inches of loamy material over fri-
able glacial till loam. A pebble band separates the
glacial till from the overlying material in most places.

These soils are on uplands. The slope range is 1 to 9
percent. The native vegetation consisted of prairie
grasses.

Ostrander soils have less mottling, are deeper to mot-
tling, and have a weaker structure than Kenyon soils.
They are shallower to glacial till than Aredale soils,
which developed in very deep, medium-textured eolian
material. They contain more sand and less silt than
Dinsdale soils, which developed in moderately thick loess
over glacial till. Ostrander soils are not underlain by -
limestone bedrock at a depth of 36 to 50 inches as are
Atkinson soils.

Representative profile of Ostrander loam, 1,808 feet
west and 789 feet south of the corner post in the north-
east corner of sec. 5§, T. 91 N., R. 14 W, in a cultivated

field—

Ap—O0 to 6 inches, black (10YR 2/1) loam; weak, fine, granu-
lar structure; {friable; few roots; slightly acid;
clear, smooth boundary.

A12—6 to 10 inches, black (10YR 2/1) loam; weak, fine and
very fine, granular structure; friable; few roots;
slightly acid; gradual, smooth boundary.
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A3—10 to 17 inches, dark-brown (10YR 3/3) and very dark

brown (10YR 2/2) loam; weak, fine and very fine,

subangular blocky structure; friable; many black

(10YR 2/1) worm casts; few roots; few fine pores;

strongly acid; gradual, wavy boundary.

to 22 inches, loam; nearly continuous dark-brown

(10YR 3/3) ped coats; ped interiors are dark yel-

lowish brown (10YR 4/4); weak, very fine, sub-

angular blocky structure; friable; many very dark
brown (10YR 2/2) and few yellowish-brown (10YR

5/6) worm casts; few roots; few fine pores; strongly

acid; clear, smooth boundary.

IIB2-—22 to 32 inches, loam; discontinuous brown to dark-
brown (10YR 4/3) ped coats; yellowish-brown (10YR
5/6) ped interiors; weak, fine, subangular blocky
structure; friable; few roots; common fine pores;
few very dark grayish-brown (10YR 3/2) worm
casts; band of pebbles % inch to 3 inches in diam-
eter in upper part of horizon; medium acid; gradual,
smooth boundary.

IIB3—32 to 46 inches, loam; discontinuous yellowish-brown
(10YR 5/4) ped coats; yellowish-brown (10YR 5/6)
ped interiors; weak, medium, prismatic structure
that breaks to weak, medium, subangular blocky

B1—17

structure; friable; common fine pores; few, fine,
black (10YR 2/1) oxide concretions; few 34-inch
to 1-inch pebbles; slightly acid; gradual, smooth

boundary.

IIC1—46 to 54 inches, yellowish-brown (10YR 5/4 and 5/6)
light loam; about 20 percent of the matrix consists
of light brownish-gray (2.5Y 6/2), discontinuous,
horizontal lenses; few, fine, distinct, strong-brown
(7.5YR 5/8) mottles; massive, with some thick hor-
izontal cleavage; friable; few very pale brown (10YR
7/3) lime concretions; calcareous; gradual, smooth
boundary.

IT1C2—54 to 60 inches, yellowish-brown (10YR 5/4 and 5/6)
and 20 percent light brownish-gray (2.5Y 6/2) loam;
massive; friable; few very pale brown (10YR 7/3)
lime concretions; calcareous.

The Al horizon is 7 to 11 inches thick, if not more
than slightly eroded, and is black (10YR 2/1) or very
dark brown (10YR 2/2). The A3 horizon is very dark
brown (10YR 2/2) to dark yellowish brown (10YR 8/4).

The texture of the B and C horizons is dominantly
medium loam but ranges from light loam to sandy clay
loam. Around the pebble band, the texture is heavy
sandy loam in some places. The profile is generally fri-
able throughout, but it is slightly firm in some places
below a depth of 40 inches. The loamy material overly-
ing the pebble band contains more silt and less sand than
the underlying glacial till. Pockets, or digcontinuous
lenses, of sandy material occur in much of the glacial till.

The B horizon has a chroma greater than 3 and is
more than 36 inches deep to mottling. In a few places,
oxide concretions occur throughout the B and C horizons.

The A3, Bl, and B2 horizons are medium acid or
strongly acid. The depth to calcareous material ranges
from 40 to 70 inches but is generally between 45 and 60
inches.

Peary Muck

Peaty muck consists of very poorly drained, organic
so1l over stratified glacial till or alluvial sediments. Most
of it is in hillside seepage areas adjoining outwashes or
stream benches, but some of it is in upland drainageways.
Except in cultivated areas, the surface is hummocky. The
slope range is 1 to 4 percent. The native vegetation con-
sisted of grasses and other water-tolerant plants.

Representative profile of Peaty muck, moderately deep,
100 feet north and 40 feet east of the corner post in the

SURVEY

southwest corner of sec. 4, T. 93 N, R. 11 W., in an area
formerly cultivated but now in pasture—

011—0 to 14 inches, black (N 2/0) peaty muck; few fine
roots; neutral; abrupt, clear boundary.

012—14 to 21 inches, black (10YR 2/1) and very dark
brown (10YR 2/2) peaty muck, containing a few
undecomposed plant fibers that disintegrate when
rubbed ; few roots; neutral; clear, smooth boundary.

013—21 to 31 inches, black (N 2/0) muck that has a few
uncoated quartz grains; neutral; abrupt, smooth
boundary.

IIC1—31 to 36 inches, gray (N 5/0) heavy silt loam; com-
mon, fine, distinet, dark yellowish-brown (10YR
4/4) mottles; few undecomposed plant fibers that
disintegrate when rubbed; massive; friable; few
Ya-inch to 2%-inch pebbles; moderately alkaline;
clear, wavy boundary.

IIC2-—36 to 50 inches, gray (N 5/0) coarse sandy loam;
massive; very friable; few roots; few undecomposed
plant fibers that disintegrate when rubbed; few
Ya-inch to 1%-inch pebbles; moderately alkaline;
clear, smooth boundary.

IIC3—50 to 74 inches, stratified gray (N 5/0) silt loam and
loamy sand; massive; friable; few small particles
of undecomposed organic matter that disintegrate
when rubbed; moderately alkaline.

The thickness of the organic material ranges from 20 to
80 inches. The upper 20 to 30 inches of organic material
consists mostly of peaty muck, but some of it is muck.
In a very few areas the upper part is mucky peat. The
material in the IT horizon is medium textured or mod-
erately coarse textured and is stratified.

The reaction is generally slightly acid or neutral, but
it ranges from moderately alkaline to strongly acid.

Porr ByroN Series

The Port Byron series consists of well-drained soils
that developed from very thick, medium-textured loess of
local origin.

These soils are on rolling uplands.
is 2 to 14 percent.
pralrie grasses.

Port Byron soils have a thicker, somewhat darker col-
ored A1 horizon than Seaton soils, and they lack an A2
horizon. They contain less sand than Aredale soils and
are much deeper to glacial till than Dinsdale soils. Port
Byron soils are better drained than Muscatine soils and
have slightly less clay in the A horizon and the upper B
horizon.

Representative profile of Port Byron silt loam, 60 feet
north and 80 feet west of the southeast corner of .the
NE1,SW1; sec. 26, T. 92 N, R. 14 W, on a north-facing,
convex slope of 6 percent—

Ap—O0 to 8 inches, very dark brown (10YR 2/2) heavy silt
loam; weak, very fine, granular structure; friable;
plentiful roots; slightly acid; clear, smooth boundary.

A3—8 to 17 inches, very dark grayish-brown (10YR 3/2)
heavy silt loam; few brown to dark-brown (10YR
4/8) mixings; weak, very fine, subangular blocky
structure; friable; nearly continuous, very dark
brown (10YR 2/2) organic coatings; few roots;
medium acid; gradual, smooth boundary.

B2t—17 to 30 inches, brown to dark-brown (10YR 4/3)
heavy silt loam; very weak, coarse, prismatic strue-
ture that breaks to weak, fine and medium, suban-
gular blocky structure; friable; discontinuous dark-
brown (10YR 3/3) ped faces; few roots; few very
fine pores; very thin, discontinuous clay films in the
lower part of this horizon; medium acid; gradual,
smooth boundary.

The slope range
The native vegetation consisted of
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B3—30 to 46 inches, dark yellowish-brown (10YR 4/4)
heavy silt loam; very weak, coarse, prismatic struc-
ture that breaks to weak, fine and medium, suban-
gular blocky structure; friable; few roots; many
very fine pores; medium acid; diffuse, smooth bound-
ary.

C—46 to 66 inches, yellowish-brown (10YR 5/4) medium
silt loam; few, fine, faint, yellowish-brown (10YR
5/6) mottles; massive; friable; few small pockets
or lenses of light yellowish-brown (10YR 6/4)
loamy very fine sand; very fine pores and scattered
roots; medium acid.

The A1 horizon is 7 to 11 inches thick, if not more
than slightly eroded, and is black (10YR 2/1) or very
dark brown (10YR 2/2). If the A3 horizon is not part
of the Ap, it is very dark grayish-brown (10YR 3/2) or
dark-brown (10YR 3/3) silt loam.

The sand content of the entire profile generally ranges
from 6 to 16 percent. In areas adjoining sandy soils, the
content of sand may be as much as 25 percent, and most
of the sand is very fine.

The clay content of the A and B horizons ranges from
18 to 27 percent. The C horizon is light or medium silt
loam. In many places the C horizon is brown or yellow-
ish brown. ) ) . )

Port Byron soils are slightly acid to medium acid
throughout the solum. The depth to calcareous material
is generally 60 to 80 inches.

READLYN SERIES

The Readlyn series consists of somewhat poorly drained
soils that developed in 14 to 24 inches of loamy material
over friable to firm glacial till of loam texture. A pebble
band occurs between the glacial till and the overlying
material in most places.

These soils are on uplands. The slope range is 0 to
5 percent. The native vegetation consisted of prairie
grasses.

The Readlyn series is a member of the hydrosequence
that includes the moderately well drained Kenyon and
the poorly drained Tripoli soils. Readlyn soils have a
thinner A1 horizon and are firmer in the B and C hori-
zons than Floyd soils, and they are not underlain by
stratified material. 'They have a thicker A1 horizon
than Oran soils and lack an A2 horizon. Readlyn soils
contain more sand and less silt than Klinger soils, which
developed from moderately deep loess over till.

Representative profile of Readlyn loam, 870 feet south
and 860 feet east of the northwest corner of the NE1/4
sec. 23, T. 92 N., R. 13 W, in a cultivated field—

Ap—O to 7 inches, black (10YR 2/1) loam; weak, fine, gran-
ular structure; friable; plentiful roots; medium
acid ; clear, smooth boundary.

A3—7 to 12 inches, very dark brown (10YR 2/2) loam; some
mixing of brown to dark brown (10YR 4/3); weak,
fine, subangular blocky structure; friable; few roots;
strongly acid; gradual, smooth boundary.

B1—12 to 17 inches, very dark grayish-brown (10YR 3/2)
loam; few fine mixings of brown to dark brown
(10YR 4/3) and very dark gray (10YR 3/1) in the
upper part and few, fine, faint, dark grayish-brown
(2.5Y 4/2) mottles in the lower part of horizon;
weak, fine, subangular blocky structure; friable; few
roots; strongly acid; gradual, smooth boundary.

IIB21—17 to 24 inches, dark grayish-brown (2.5Y 4/2) to
olive-brown (2.5Y 4/4) heavy loam; few, fine, faint,
dark grayish-brown (10YR 4/2) and few, fine, dis-
tinct, yellowish-brown (10YR 5/6) mottles; weak,
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medium, prismatic structure that breaks to weak,
fine, subangular blocky structure; friable; many 1-
inch to 3-inch pebbles occur at a depth of 17 to 20
inches; few roots; few fine pores; strongly acid;
gradual, smooth boundary.

II1B22—24 to 31 inches, heavy loam that has common, fine,
faint, yellowish-brown (10YR 5/6) and common, fine,
distinct, grayish-brown (2.5Y 5/2) mottles; ped
faces are grayish brown (2.5Y 5/2) and have com-
mon, fine, distinct, dark yellowish-brown (10YR
4/4) mottles; ped interiors are dark yellowish brown
(1I0YR 4/4); weak, medium, prismatic structure
that breaks to moderate, fine, subangular blocky
structure; slightly firm; few roots; common fine
pores; medium acid; gradual, smooth boundary.

IIB23—31 to 43 inches, heavy loam that has common, fine,
distinet, grayish-brown (2.5Y 5/2) mottles; ped
faces are grayish brown (2.5Y 5/2); ped interiors
are yellowish brown (10YR 5/6) ; moderate, medium,
prismatic structure that breaks to moderate, fine,
subangular blocky; slightly firm; few very dark
gray (10YR 3/1) clay films on ped faces; few,
soft, black (10YR 2/1) oxide concretions; few roots;
common fine pores; slightly acid; gradual, smooth
boundary.

1IB3—43 to b2 inches, heavy loam that has many, fine, dis-

tinct, grayish-brown (2.5Y 5/2) mottles; ped faces

are grayish brown (2.5Y 5/2) and have many, me-
dium, distinet, yellowish-brown (10YR 5/8) mottles;

ped interiors are yellowish brown (10YR 5/6);

weak, medium, prismatic structure; slightly firm;

few roots; few fine pores; neutral; clear, wavy
boundary.

to 60 inches, yellowish-brown (10YR 5/6) heavy

loam that has many, fine, distinct, grayish-brown

(2.5Y 5/2) mottles; common, fine, soft, white (N

8/0) lime accumulations and concretions; slightly

firm; calcareous.

The A1 horizon ranges from 7 to 11 inches in thick-
ness and is generally black (10YR 2/1). If cultivated,
it is commonly very dark brown (10YR 2/2). The color
of the A3 horizon is very dark brown (10YR 2/2) or
very dark grayish brown (10YR 3/2) and may be slight-
ly mottled.

The texture of the B and C horizons is dominantly
heavy loam but ranges from medium loam to light clay
loam or sandy clay loam. In the zone of the pebble
band, the texture is heavy sandy loam in a few places.

The soil is generally triable to a depth of about 24
inches and is slightly firm below this depth. The loamy
material over the pebble band containg more silt and
less sand than the underlying till.

The color of the B and C horizons differs from that
of the profile described, principally in the amount and
distinctness of the grayish mottiing. Prism and ped faces
in the B2 and B3 horizons, when dry, have a gray to
grayish-brown, grainy appearance. In the lower B2
and the B3 horizons there are a few distinet clay films
or streaks on the prism and ped faces. In some places
clay films or streaks are in the root channels of the B3
and C horizons. Reddish and black oxide concretions,
if present, are in the I3 and C horizons.

The A3, Bl, B21, and B22 horizons are medium or
strongly acid. The depth to calcareous material ranges
from 40 to 70 inches but is generally between 40 and 60
inches.

IIC—52

RIcEVILLE SERIES

The Riceville series consists of somewhat poorly
drained soils that developed in 14 to 24 inches of loamy
material over firm glacial till of light clay loam texture.
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In most places a pebble band separates the glacial till
and the overlying material.

These soils are on uplands. The slope range is 1 to 3
percent. The native vegetation consisted of grasses and
trees.

Riceville soils are firmer in the B and C horizons
than Oran soils, and they have slightly more clay and
grayer coloring in those horizons.

Representative profile of Riceville loam, 288 feet east
and 210 feet south of the corner post in the northwest
corner of the SW1/ sec. 8, T. 93 N, R. 12 W,, in a
cultivated field—

Ap—0 to 6 inches, very dark brown (10YR 2/2) loam; weak,
fine, granular structure; friable; few roots; slightly
acid; abrupt, smooth boundary.

A2—6 to 12 inches, dark grayish-brown (10YR 4/2) and
grayish-brown (10YR 5/2) loam to silt loam; com-
mon, fine, faint, brown or dark-brown (10YR 4/3)
mottles and a few very dark gray (10YR 3/1) mix-
ings; moderate, thin, platy structure; friable; few,
fine, hard, dark-colored oxide concretions; few roots;
strongly acid; clear, smooth boundary.

B1—12 to 17 inches, dark grayish-brown (10YR 4/2) and
brown (10YR 5/3) heavy loam; common, fine, faint,
brown or dark-brown (10YR 4/3) mottles; weak,
fine, subangular blocky structure; friable; few, fine,
hard, dark-colored oxide concretions; few roots; few
fine pores; pebble band in lower part of horizon;
very strongly acid; clear, smooth boundary.

IIB21t—17 to 25 inches, sandy clay loam; ped faces are
grayish brown (10YR 5/2) and have common, fine,
distinct, yellowish-brown (10YR 5/6) mottles; ped
interiors are grayish brown (2.5Y 5/2) (40 percent)
and strong brown (7.5YR 5/6); weak or moderate,
fine, prismatic structure that breaks to weak, fine,
subangular blocky structure; slightly firm; some
fine sand on prism faces; few black (10YR 2/1)
clay films in root channels; few roots; few fine and
medium pores; very strongly acid; gradual, smooth
boundary.

IIB22t—25 to 38 inches, light clay loam; prism and ped
faces are grayish brown (2.5Y 5/2) and have
common, fine, distinct, yellowish-brown (10YR 5/6)
mottles; ped interiors are grayish brown (2.5Y
5/2) (60 percent) and yellowish brown (10YR 5/8);
weak, medium, prismatic structure that breaks to
weak, fine, subangular blocky structure; firm; few,
distinet, very dark gray (10YR 3/1) clay films;
some prism faces have a thick coating of fine and
very fine sand; nearly continuous black (10YR 2/1)
clay filmg in root channels; few roots; common
fine pores; strongly acid; gradual, smooth boundary.

IIB3t—38 to 48 inches, grayish-brown (2.5Y 5/2) (60 per-
cent) and yellowish-brown (10YR 5/8) light clay
loam to heavy loam; very weak, medium, prismatic
structure; prism faces are grayish brown (2.5Y
5/2) and have common, fine, distinct, yellowish-brown
(10YR 5/6) mottles; firm; few, distinct, very dark
gray (10YR 38/1) clay films and streaks; root
channels are lined with black (10YR 2/1) clay films;
few pencil-size globs of clay in root channels; some
prism faces coated with fine sand; few roots to a
depth of 44 inches; few fine pores; strongly acid;
gradual, smooth boundary.

IIC—48 to 65 inches, yellowish-brown (10YR 5/6) and
grayish-brown (2.5Y 5/2) heavy loam that has few,
fine, distinct, strong-brown mottles; massive; slight-
ly firm; black (10YR 2/1) and very dark gray
(10YR 3/1) clay films in root channels; slightly
acid.

The Ap horizon is generally very dark brown (10YR
2/2) or very dark grayish brown (10YR 3/2). In undis-
turbed areas the Al horizon is black (10YR 2/1) or
very dark gray (10YR 3/1) and is 4 to 7 inches thick.
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The A2 horizon is distinct to barely discernible. In
color it varies between dark brown or brown (7.5YR
4/2), dark grayish brown (10YR 4/2), very dark gray-
ish brown (10YR 3/2), and grayish brown (10YR 5/2).
The A1 and A2 horizons are dominantly loam but may
be gritty silt loam.

The texture of the B2, B3, and C horizons is dom-
inantly light clay loam but ranges to heavy loam or
sandy clay loam. In the zone of the pebble band the
texture is heavy sandy loam in some places.

The profile is generally friable in the first 24 inches
and is firm below this to a depth of about 50 inches. The
loamy material overlying the pebble band contains more
silt and less sand than the underlying till.

The color of the B and C horizons varies principally
in the amount and distinctness of the grayish color.
Prism and ped faces in the B2 and B3 horizons, when
dry, have a gray to grayish brown, grainy appearance.
Commonly a few vertical cracks occur along the prism
faces, and these are filled with fine and very fine gray
sand. Clay films and streaks occur on prism and ped
faces and in root channels of the B2 and B3 horizons.
In many places there are no oxide concretions.

The Bl and B2 horizons are strongly or very strongly
acid. The B3 horizon is slightly acid to strongly acid.
The depth to calcareous material ranges from 40 to 70
inches.

Rockrox SErIES

The Rockton series consists of well-drained soils that
developed in 18 to 24 inches of loamy glacial material
overlying 2 to 12 inches of material that is mostly mod-
erately fine textured. In many places a pebble band
occurs at the base of the overlying loamy material.
Limestone bedrock is at a depth of 20 to 30 inches. The
top 4 to 16 inches of the bedrock is generally shattered.

Most areas of these soils are on uplands; a few are on
nearly level benches. The slope range is 1 to 14 percent.
The native vegetation consisted of prairie grasses.

Rockton soils are shallower than Atkinson soils. They
have a thicker, darker colored A1l horizon than Winne-
shiek soils, and they lack an A2 horizon. Rockton soils
are deeper to limestone than Sogn soils.

Representative profile of Rockton loam, 112 feet south
of the northwest corner of sec. 6, T. 93 N.,, R. 14 W., and
85 feet east of road fence, in a cultivated field—

Ap—0 to 8 inches, black (10YR 2/1) heavy loam; weak,
fine, granular structure; slightly firm; few roots;
neutral; clear, smooth boundary.

A3—8 to 14 inches, very dark grayish-brown (10YR 3/2) and
dark yellowish-brown (10YR 3/4) heavy loam; some
mixing of black (10YR 2/1) from horizon above;
weak, fine, subangular blocky structure; friable; few
roots; many fine and medium pores; slightly acid;
gradual, smooth boundary.

B21—14 to 21 inches, brown or dark-brown (10YR 4/3) and
dark yellowish-brown (10YR 4/4) sandy clay loam;
weak, medium, subangular blocky structure; friable;
few very dark gray (10YR 3/1) worm casts in
upper part of horizon; few roots; many fine and
very fine pores; slightly acid; gradual, smooth
boundary.

II1B22t—21 to 28 inches, dark yellowish-brown (10YR 4/4)
clay loam; few, fine, yellowish-brown (10YR 5/8)
mixings; moderate, fine, subangular blocky struc-
ture; few brown or dark-brown (10YR 4/3) ped
coatings that appear to be very thin clay films or
pressure faces; friable; few roots; many fine and
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very fine pores; noticeable increase in clay in lower
part of this horizon; pebble band at a depth of 22
inches; neutral; abrupt, wavy boundary.

R—28 inches, hard limestone bedrock that is somewhat
shattered.

The A1l horizon is black (10YR 2/1) or very dark
brown (10YR 2/2) loam. It is 7 to 11 inches thick if
not more than slightly eroded. The A3 horizon is loam.
It is very dark brown (10YR 2/2) to dark yellowish
brown (10YR 3/4), generally with some mixing of darker
colors.

The B21 horizon is dominantly dark brown (10YR
3/3) to yellowish-brown (10YR 5/4) medium loam, but
the texture ranges from light loam to sandy clay loam.
The matrix of the ITB2 horizon is brown or dark-brown
(10YR 4/3) to yellowish-brown (10YR 5/8) light to
heavy clay loam. A thin clay or silty clay B2 horizon
may occur just above the limestone,

The depth to limestone is generally 24 to 80 inches.
The shattered part of the limestone is 4 to 16 inches thick,
and 2 to 10 percent of it is medium-textured to fine-
textured material. Plant roots penetrate this shattered
rock.

The solum is generally slightly acid, but the A1 and
B1 horizons may be medinm acid and the B2 horizon
may be neutral.

Rovre SerrEs

The Rolfe series consists of poorly drained soils that
developed from medium-textured and moderately fine
textured, stratified glacial till or from local alluvium.

These soils are in and along upland drainageways and
in flat or slightly depressional areas on stream benches.
They have 2 slope range of 0 to 3 percent. The native
vegetation consisted of prairie grasses and water-tolerant
plants.

Rolfe soils are not so fine textured as Blockton soils,
dark gray subsoil variant. They have a thinner A1l hori-
zon than Clyde and Marshan soils, and they have an
A2 horizon, which those soils lack. They also have more
clay and a more strongly developed B horizon than Clyde
and Marshan soils. Compared with Hayfield and Frank-
lin soils, Rolfe soils are finer textured and distinctly
gleyed in the B horizon, and they have an A2 horizon.

Representative profile of Rolfe silt loam, 83 feet east
and 383 feet north of the corrugated steel culvert in the
SW14NE1, sec. 3, T. 93 N, R. 11 W., in permanent
pasture—

A11—90 to 3 inches, black (10YR 2/1) silt loam; moderate,
fine, granular structure; very friable; abundant
roots; strongly acid; clear, smooth boundary.

A12—3 to 10 inches, black (10YR 2/1) silt loam; few, fine,

distinet, strong-brown (7.5YR 5/6) mottles; mod-

erate, fine, granular structure that tends to be
platy; very friable; strongly acid; gradual, smooth
boundary.

to 19 inches, dark-gray (10YR 4/1) to very dark

gray (10YR 3/1) silt loam; common, fine, distinct,

olive-brown (2.5Y 4/4) mottles; grayish brown

(10YR 5/2) to light brownish gray (10YR 6/2) when

dry; very dark gray (10YR 3/1) when crushed;

moderate, thin, platy structure; very friable; strong-
ly acid; gradual, smooth boundary.

B21t—19 to 23 inches, very dark gray (10YR 3/1) clay loam;
common, fine, distinet, strong-brown (7.5YR 5/6)
mottles; very dark grayish brown (10YR 3/2) when
crushed; dark gray (10YR 4/1) when dry; weak,

A2—10
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medium, subangular blocky structure; slightly firm;
medium acid; gradual, smooth boundary.

ITB22tg—23 to 29 inches, clay loam; very dark gray (10YR
3/1) ped faces, very dark gray (10YR 3/1) and
strong brown (7.5YR 5/6) ped interiors; very dark
grayish brown (10YR 3/2) when crushed; moderate,
medium, subangular blocky structure; slightly firm;
pebble band in this horizon; medium acid; gradual,
smooth boundary.

IIB23g—29 to 35 inches, dark-gray (10YR 4/1) and strong-
brown (7.5YR 5/8) heavy sandy clay loam; very
dark gray in root channels; dark grayish brown
(2.5Y 4/2) to olive brown (2.5Y 4/4) when crushed;
weak, medium, subangular blocky structure; friable;
slightly acid; gradual, smooth boundary.

IIB24g—35 to 42 inches, light clay loam; dark-gray (10YR
4/1) ped faces; gray (10YR 5/1) and strong-brown
(7.5YR 5/8) ped interiors; weak, medium, suban-
gular blocky structure; slightly firm; very dark
gray in root channels; slightly acid; gradual, smooth
boundary.

IICg—42 to 64 inches, gray (10YR 5/1) and strong-brown
(7.5YR 5/8) light clay loam; dark gray (10YR
4/1) in root channels; massive; slightly firm; slight-
ly acid; gradual, smooth boundary.

The A1 horizon is dominantly black (I0YR 2/1) silt
loam 6 to 12 inches thick, but the color varies between
black (10YR 2/1) and very dark brown (10YR 2/2),
and the texture varies between loam and silt loam. The
A2 horizon is 8 to 12 inches thick and consists of silt
loam that is dark gray (10YR 4/1), dark grayish brown
(10YR 4/2), and very dark gray (10YR 8/1). It is
commonly mottled with brown or dark brown (10YR
4/8) to olive brown (2.5Y 4/4).

The B2 horizon ranges from dark-gray (10YR 4/1)

medium clay loam to black (10YR 2/1) heavy silty
clay loam. The amount and distinctness of mottling
generally increase with depth. The upper part of the
B2 horizon is darker colored than the lower part. The
B3 horizon, if present, generally has a greater propor-
tion of strong-brown (7.5YR 5/8) to olive-brown (2.5Y
4/4) color than the B2 horizon. In texture it ranges
from light clay loam to heavy silt loam.
_The C horizon commonly is loam in texture and is sim-
ilar to the B3 horizon in color. The content of sand
ranges from 15 to 30 percent in the A horizon and upper
B horizon and generally is between 30 and 40 percent
below these horizons. In most places on benches, a coarse-
textured IIC horizon occurs below a depth of 40 to 50
inches.

The reaction of the Al horizon, the A2 horizon, and
the upper B2 horizon is medium acid or strongly acid.
That of the lower B2 horizon is slightly acid or medium
acid, and that of the B3 horizon is slightly acid or neu-
tral. The C horizon is commonly neutral.

SABLE SERIES

In the Sable series are soils that developed from thick
loess that is low in content of sand.

Most areas of these soils are on broad upland divides.
A few areas are in drainageways. The slope range is 0
to 2 percent. The native vegetation consisted of prairie
grasses and water-tolerant plants.

The Sable series is a member of a hydrosequence that
includes the somewhat poorly drained Muscatine soils.
Sable soils are deeper to glacial till than Maxfield soils.
They are more acid in the solum than Harpster soils.
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Representative profile of Sable silty clay loam, 225
feet east and 50 feet south of the corner post in the
northwest corner of sec. 32, T. 91 N, R. 12 W, in a
cultivated field—

Ap—o0 to 7 inches, black (N 2/0) light silty clay loam; very
weak, very fine, subangular blocky structure; friable;
few roots; neutral; clear, smooth boundary.

A12—T to 15 inches, black (N 2/0) medium silty clay loam;
weak, very fine, granular structure; friable; few
roots; neutral; clear, smooth boundary.

A3—15 to 19 inches, black (10YR 2/1) medium silty clay
loam; weak to moderate, very fine, granular struc-
ture; friable; few roots; mneutral; clear, smooth
boundary.

B1g—19 to 24 inches, very dark gray (10YR 3/1 to 5Y 3/1)
medium  silty clay loam that has common, fine,
distinet, onve-gray (HY 5/2) wotties; weak, fine,
subangular blocky structure that breaks to moder-
ate, very fine, granular structure; friable; few roots;
neutral ; gradual, smooth boundary. .

B2g—24 to 33 inches, olive-gray (5Y 5/2) light silty clay
loam that has common, fine, distinct, light olive-
brown (2.5Y 5/4) mottles; weak, fine, subangular
blocky structure; friable; few roots; common fine
and medium pores; neutral; gradual, smooth bound-
ary.

B3g—33 to 50 inches, olive-gray (5Y 5/2) heavy silt loam
that has few, fine, distinct, yellowish-brown (10YR
5/6) mottles; weak, medium, subangular blocky
structure; friable; numerous fine root channels in
peds; most channels lack color contrast with the
matrix, but a few have dark-brown streaks; a very
few of the fine root channels have very dark gray
(10YR 3/1) clay films at a depth of 33 to 40 inches;
few fine ferromanganese concretions; neutral; grad-
ual, smooth boundary.

Clg—50 to 80 inches, light olive-gray (5Y 6/2) and yellow-
ish-brown (10YR 5/6) silt loam; massive; friable;
numerous fine root channels that lack color contrast
with the matrix; many, distinct, hard ferromangan-
ese concretions; neutral; clear, smooth boundary.

C2g—80 to 90 inches, light olive-gray (5Y 6/2) and yellow-
ish-brown (10YR 5/6) silt loam; massive; friable;
calcareous.

The A horizon ranges from 16 to 20 inches in thick-
ness. The A1 horizon is dominantly light clay loam but
may be medium silty clay loam. The A8 horizon is
generally medium silty clay loam.,

The B1 horizon is medium or light silty clay loam. It
ranges from very dark gray (10YR 3/1 and 5Y 8/1) to
dark grayish brown (2.5Y 4/2) and is slightly mottled.
The B2 horizon generally has a texture of light silty
clay loam. The color of the B2 and the B3 horizons
ranges from gray (5Y 5/1) to light olive gray (5Y
6/2), and there are a few mottles.

The solum generally is neutral in reaction. The depth
to calcareous loess ranges from 50 to 85 inches

SATTRE SERTES

The Sattre series consists of well-drained soils that
developed from medium-textured loamy material 24 to
45 inches thick over coarse-textured material.

These soils are on stream benches and on a few small
outwashes in uplands. The slope range is 0 to 5 percent.
The native vegetation consisted of grasses and trees.

This series is the well-drained member of a hydrose-
quence that includes the somewhat poorly drained Hay-
field soils. Sattre soils have a thinner, lighter colored
Al horizon than Waukegan soils, and they have an A2
horizon, which Waukegan soils lack. They are not so

SOIL SURVEY

coarse textured as Dickinson and Lamont soils. They
are deeper to coarse-textured material than Burkhardt
soils,

Representative profile of Sattre loam, moderately deep,
440 feet south and 380 feet west of the northeast corner
of the SE4NEL) sec. 23, T. 93 N, R. 12 W, in a
cultivated field—

Ap—0 to 7 inches, very dark brown (10YR 2/2) light loam;
weak, fine, granular structure; friable; plentiful
roots ; slightly acid; abrupt, smooth boundary.

A2—7 to 13 inches, brown or dark-brown (10YR 4/38) light
loam; very weak, medium, platy structure that
breaks to weak, fine, subangular blocky structure;

- friable; numerous very dark brown (10YR 2/2)
worm casts and mixings; plentiful roots; few fine
pores; slightly acid; clear, wavy boundary.

B1—13 to 19 inches, dark-brown (10YR 3/3) and brown or
dark-brown (7.5YR 4/4) medium loam; moderate,
fine, subangular blocky structure; friable; few very
dark brown (10YR 2/2) worm casts; few roots;
few fine pores; strongly acid; clear, smooth bound-
ary.

B21t—19 to 29 inches, brown or dark-brown (7.5YR 4/4)
medium sandy clay loam; about 20 percent consists
of fragments greater than 2 millimeters in diam-
eter, and one-half consists of fragments 1 inch to 3
inches in diameter; moderate, fine, subangular blocky
structure; ped faces are slightly darker than in-
teriors; clay films are on a few of the faces;
friable; few roots; few fine and medium pores;
strongly acid; clear, smooth boundary.

B22—29 to 32 inches, brown or dark-brown (7.5YR 4/4)
cobbly heavy sandy loam that has few, fine, faint,
dark reddish-brown (BYR 3/4) mottles; about 12
percent consists of cobblestones 1 inch to 3 inches
in diameter; weak, fine, subangular blocky structure;
friable; few roots; strongly acid; abrupt, smooth
boundary.

IIC1—32 to 37 inches, brown or dark-brown (7.5YR 4/4)
cobbly medium and coarse sand; about 30 percent
of this consists of cobblestones 1 inch to 3 inches in
diameter; single grain; loose; few roots; strongly
acid; abrupt, smooth boundary.

IIC2—37 to 43 inches, yellowish-brown (10YR 5/4) medium
sand; single grain and loose when moist, massive
and slightly hard when dry; strongly acid; clear,
smooth boundary.

I1IC3—43 to 50 inches, yellowish-brown (10YR 5/6) medium
sand that has common, fine, faint, strong-brown
(7.5YR 5/8) and few, fine, distinct, yellowish-red
(BYR 4/8) mottles; single grain; loose; strongly
acid; clear, smooth boundary.

IIC4—50 to 75 inches, yellowish-brown (10YR 5/6) and
light-gray (5Y 7/2) fine and medium sand that
grades into grayish-brown (2.5Y 5/2) medium sand
with common, fine, distinct, brown or dark-brown
(10YR 4/3) mottles; single grain; loose; strongly
acid.

The Ap horizon generally is very dark brown (10YR
2/2) to dark brown (10YR 3/3). In undisturbed areas
the A1 horizon is black (10YR 2/1) or very dark brown
(10YR 2/2) and is 4 to 7 inches thick. The A2 horizon
is distinct to barely discernible. It varies between brown
or dark brown (10YR 4/3) and dark grayish brown
(10YR 4/2) and has mixings of darker colors.

The structure of the B horizon ranges from moderate,
fine, subangular blocky to weak, medium, subangular
blocky. The color varies little from that of the profile
described. Patchy clay films are on the ped faces in
most places. When dry, some of the ped faces have a
gray, grainy appearance.

The texture of the solum is dominantly medium loam
but ranges from light to heavy loam. The lower B
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horizon may be heavy sandy loam. In some areas the
B2 horizon contains fewer pebbles or cobblestones than the
B2 horizon in the profile described.

The coarse-textured substratum ranges from loamy
sand to gravel. This begins at a depth of 24 to 36 inches
in the moderately deep phase and at 36 to 45 inches in
the deep phase.

The B and C horizons are medium acid or very
strongly acid.

SEATON SERIES

The Seaton series consists of well-drained soils that
developed from very thick, medium-textured loess of lo-
cal origin.

These soils are on convex, rolling uplands. The slope
range is 2 to 30 percent. The native vegetation consisted
of hardwoods.

Seaton soils commonly have a slightly higher content
of fine or very fine sand throughout their profile than
Fayette soils and a slightly lower content of clay in the
B2 horizon. They have a thinner and generally lighter
colored Al horizon than Port Byron soils, and they
have an A2 horizon. Seaton soils contain considerably
less sand than Lamont soils.

Representative profile of Seaton silt loam, 550 feet
west of the corner post in the southeast corner of sec.
16, T. 91 N., R. 13 W., and 10 feet north of a pasture
fence, in open timber and bluegrass pasture high above 2
road cut—

Al—0 to 3 inches, very dark brown (10YR 2/2) light silt
loam ; moderate, fine and very fine, granular struc-
ture; very friable; abundant roots; neutral; clear,
smooth boundary.

A2--3 to 10 inches, dark grayish-brown (10YR 4/2) and
brown or dark-brown (10YR 4/3) light silt loam;
moderate, thin, platy structure; very friable; few
very dark gray (10YR 3/1) worm casts; abundant
roots; medium acid; clear, wavy boundary.

B21t—10 to 17 inches, dark yellowish-brown (10YR 4/4)
heavy silt loam; moderate, fine, granular and sub-
angular blocky structure; friable; nearly contin-
uous, dark yellowish-brown (10YR 4/4) ped faces
that are dominantly very fine sand; few, patchy,
dark-brown (7.5YR 3/2) clay films on ped surfaces;
plentiful roots; many fine pores; strongly acid; clear,
wavy boundary.

B22t—17 to 32 inches, dark yellowish-brown (10YR 4/4)
heavy silt loam; weak, medium, prismatic structure
that breaks to weak, medium, subangular blocky
structure; friable; thin, nearly continuous, brown or
dark-brown (10YR 4/3) prism and ped coatings that
are dominantly very fine sand; ped coats are pale
brown (10YR 6/3) and very pale brown (10YR 7/3)
when dry; about 15 percent of both the vertical
and horizontal ped faces have dark-brown (7.5YR
3/2) and brown or dark-brown (7.5YR 4/4) clay
films; across the prism faces these clay films ap-
pear to be somewhat banded but are not contin-
uous; a very few root channels have brown or dark-
brown (7.5YR 4/4) clay films; few roots; many
fine pores; very strongly acid; gradual, smooth
boundary.

B31t---32 to 51 inches, medium silt loam; nearly continuous
brown or dark-brown (10YR 4/3) prism and ped
coatings that are dominantly very fine sand; ped
coats are pale brown (10YR 6/3) and very pale
brown (10YR 7/3) when dry; ped interiors are
dark yellowish brown (10YR 4/4); weak, medium,
prismatic structure that breaks to weak, coarse,
subangular blocky structure; friable; a few, patchy,
dark-brown (7.5YR 3/2) and brown or dark-brown
(7.5YR 4/4) clay films on prism faces, and dis-
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continuous, dark-brown (7.5YR 3/2) clay films in a
few root channels; few roots; many fine pores and
a few medium pores; strongly acid; gradual, smooth
boundary.

B32t—51 to 63 inches, dark yellowish-brown (10YR 4/4) and
yellowish-brown (10YR 5/8) medium silt loam; few,
fine, distinct, reddish-yellow (7.5YR 7/8) mottles;
weak, medium, prismatic structure; friable; prism
faces are brown or dark brown (10YR 4/3) and have
few, fine, distinct, yellowish-brown (10YR 5/6) mot-
tles; coatings on ped faces are dominantly very
fine sand; discontinuous, brown or dark-brown
(7.5YR 4/4) clay films in some of the root channels;
few, fine, dark concretions; few roots; many fine pores
and few medium pores; strongly acid; diffuse
boundary.

C—63 to 84 inches, yellowish-brown (10YR 5/6) medium
silt loam; few, fine, distinct, yellow (10YR 7/8)
mottles and few, fine, distinct, grayish-brown (2.5Y
5/2) mottles, the number increasing to common
below a depth of 70 inches; massive; friable; a few
fine pores; slightly acid to a depth of 75 inches,
neutral at a depth of 75 to 80 inches.

The A1 horizon is 1 inch to 4 inches thick and varies
between black (10YR 2/1), very dark brown (10YR
2/2), and very dark gray (10YR 3/1). The Ap hori-
zon, if slightly eroded, 1s dark grayish brown (10YR
4/2) or very dark grayish brown (10YR 3/2). The A2
horizon is 6 to 8 inches thick and ranges from dark
grayish brown (10YR 4/2) to brown (10YR 5/3).

Most of the peds in the B horizon have dark yellow-
ish-brown interiors and somewhat darker faces. A few
patchy clay films are on the ped faces and on some of
the prism faces. The clay content of the B2 horizon
ranges from 20 to 26 percent.

The structure and texture of the profile described is
dominant for the Seaton series. The sand content of the
entire profile generally ranges from 6 to 16 percent and
is very fine or fine in size. The content of sand is
higher where these soils adjoin sandy soils.

The B1 horizon, if present, and the B2 horizon are
strongly acid or very strongly acid, and the B3 hori-
zon 1s strongly acid to medium acid. The depth to
calcareous material ranges from 60 to 100 inches but is
generally below 70 inches.

SoaN SErIEs

The Sogn series consists of somewhat excessively
drained soils derived from 4 to 15 inches of moderately
coarse textured to moderately fine textured material
over limestone bedrock. The top 4 to 16 inches of the
limestone generally is shattered.

These soils are on uplands and bench escarpments. The
slope range is 5 to 30 percent. The native vegetation
consisted of prairie grasses or grasses and trees.

Sogn soils are shallower to limestone bedrock than
Rockton, Winneshiek, and Backbone soils.

Representative profile of Sogn soils, northeast corner
of the SW1/, sec. 29, T. 91 N, R. 13 W., in open tim-
ber—

A1—0 to 10 inches, black (10YR 2/1) loam; moderate, fine,
granular structure; friable; plentiful roots; neu-
tral; clear, wavy boundary.

A3—10 to 14 inches, very dark grayish-brown (10YR 3/2)
clay loam; moderate, fine, subangular blocky struec-
ture; friable; neutral; plentiful roots; abrupt, wavy
boundary.

ITR-—14 inches, 95 percent hard shattered limestone and 5
percent very dark grayish-brown (10YR 3/2) and
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brown or dark-brown (10YR 4/3) heavy clay loam;
moderate, fine, subangular blocky structure; neutral ;
fragments of rock are 6 to 15 inches long and Ye
inch to 2 inches thick ; few roots.

The A1 horizon generally is black (10YR 2/1) or very
dark brown (10YR 2/2) medium loam, but it is very
dark grayish-brown (10YR 3/2) sandy loam in places.
It is 4 to 12 inches thick and, in'a few places, is directly
on bedrock. The A3 horizon ranges from 0 to 7 inches 1n
thickness and from sandy loam to clay loam in texture.

A layer of clay or silty clay, 2 to 4 inches thick and
dark reddish brown (5YR 38/2) to very dark grayish
brown (10YR 8/2), may separate the A horizon from
the bedrock. )

The first 4 to 16 inches of the limestone generaily is
shattered, and from 2 to 10 percent of the shattered
material is medium textured to fine textured. Roots
penetrate this shattered rock. In steep areas there may
be rock outcrops.

The A horizon is generally neutral in reaction but may
be slightly calcareous in plowed or eroded areas.

SPILLVILLE SERIES

This series consists of somewhat poorly drained soils
that developed from medium-textured, loamy, alluvial
sediments.

These soils are on the flood plains of rivers and nar-
row intermittent streams. They are level or have a
slope of as much as 1 percent. The native vegetation
consisted of mixed prairie grasses.

Spillville soils have a thicker surface horizon than
Terril soils. They contain less clay and generally more
sand than Colo soils, and they have a somewhat higher
chroma below a depth of 40 inches. Spillville soils are
darker colored and less stratified than Nodaway soils.
Their A and B horizons are considerably thicker than
those of Lawler soils.

Representative profile of Spillville loam, 250 feet north
and 185 feet west of the southeast corner of the SW1j,
sec. 4, T. 91 N, R. 12 W., in bluegrass pasture; measure-
ment taken from the center of Highway No. 3—

A11—0 to 12 inches, black (10YR 2/1) loam; moderate, fine,
granular structure; friable; abundant roots; slight-
ly acid; clear, smooth boundary.

A12—12 to 36 inches black (10YR 2/1) loam; weak, medium
and fine, subangular blocky structure that breaks
to weak, fine, granular structure; friable; plentiful
roots fo a depth of 19 inches; few roots below this
depth ; few fine pores; few Yz-inch to 1%-inch pebbles
at a depth of 33 inches; slightly acid; clear, smooth
boundary.

A13—36 to 47 inches, very dark gray (10YR 3/1) heavy
loam ; common, fine, faint, dark reddish-brown (5YR
2/2) and common, fine, distinct, reddish-brown (5YR
4/4) mottles; weak, coarse, prismatic structure that

- breaks to weak, fine, subangular blocky and weak,
fine, granular; friable; few roots; common fine
pores; slightly acid; gradual, smooth boundary.

B—47 to 55 inches, very dark gray (N 3/0) heavy loam;
few, fine, faint, olive-brown (2.5Y 4/4) and dark
reddish-brown (5YR 8/4) mottles; weak, medium,
prismatic structure that breaks to weak, fine and
medium, subangular blocky structure; slightly firm;
few black (N 2/0) coats in root channels; slightly
acid; clear, smooth boundary.

C—b55 to 60 inches, very dark grayish-brown (10YR 3/2)
loam; many soft concretions and smears of yellow-
ish red (BYR 4/8) and few, medium, distinct, gray
(N 5/0) mottles; massive; friable; slightly acid.

SURVEY

The Al horizon varies between black (10YR 2/1),
very dark brown (10YR 2/2), and very dark gray
(10YR 3/1). The depth is 40 inches to values of 4 or
chromas of 2 or greater. The texture of the solum is
dominantly loam, but it ranges to gritty silt loam in
the A1 horizon and to heavy sandy loam and sandy clay
loam below this horizon. Moderately coarse or coarse
textured substrata are below a depth of 45 inches in
some places. The profile is generally slightly acid.

TERRIL SERIES

The Terril series consists of well drained or moder-
ately well drained soils in loamy, medium-textured,
alluvial material.

These soils are along some upland waterways and on
stream benches and alluvial fans adjoining uplands.
They are also on some of the flood plains of bottom
lands. The slope range is 0 to 5 percent. The native
vegetation consisted of prairie grasses.

Terril soils have a thinner surface horizon than Spill-
ville soils. Their A1l horizon is considerably thicker
than that of Waukegan soils. Terril soils are darker
colored and less stratified than Nodaway soils, and they
are loam in texture whereas Nodaway soils are silt loam.

Representative profile of Terril loam, 726 feet west of
the northeast corner of sec. 21, T. 91 N., R. 14 W., and
244 feet south of the road fence, in bluegrass pasture—

Al11-—0 to 19 inches, black (10YR 2/1) loam; moderate,
fine and very fine, granular structure; friable; abun-
dant roots; medium acid; gradual, smooth bound-

ary.

A12—19 to 28 inches, black (10YR 2/1) loam; some mixing
of very dark brown (10YR 2/2); weak, medium,
subangular blocky structure that breaks to weak,
fine, granular; friable; plentiful roots; many fine
pores and few medium pores; ped interiors are
not quite so dark-colored as ped faces; medium
acid; gradual, smooth boundary.

B2—28 to 32 inches, very dark brown (10YR 2/2) and dark
brown (10YR 3/3) loam; weak, fine, subangular
blocky structure; friable; few black (10YR 2/1)
worm casts; plentiful roots; many fine pores and few
medium pores; medium acid; gradual, smooth bound-
ary.

B3—32 to 39 inches, dark-brown (10YR 3/3) loam; many,
fine, faint, dark yellowish-brown (10YR 4/4) mottles;
weak, medium, subangular blocky structure; friable;
few roots; many fine pores and few medium pores;
medium acid; gradual, smooth boundary.

C1—39 to 48 inches, dark yellowish-brown (10YR 3/4 and
4/4) loam; massive; friable; few roots; common
fine pores and few medium pores; slightly acid; grad-
ual, smooth boundary.

1IC2—48 to 53 inches, dark yellowish-brown (10YR 4/4)
sandy loam; massive; very friable; few roots; few
fine and medium pores; slightly acid; clear, smooth
boundary.

II103—53 to 65 inches, yellowish-brown (10YR 5/6) loamy
sand; common, fine, distinet, dark yellowish-brown
(10YR 3/4) mottles; massive; very friable; few
fine pores; band of pebbles 1 inch to 3 inches in
diameter in upper 4 inches; slightly acid; gradual,
smooth boundary.

IIIC4—65 to 74 inches, yellowish-brown (10YR 5/6) gravelly
loamy sand; common, fine, distinct, dark yellowish-
brown (10YR 8/4) mottles; single grain; loose;
some of the pebbles are rounded, and some are
angular and have sharply broken corners; slightly
acid.

The A horizon is black (10YR 2/1) or very dark
brown (10YR 2/2). A color value of 3 or higher and
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a chroma of 3 are at a depth of 20 to 40 inches, but
a value of 4 is usually present to a depth of 40 inches in
most places.

The weakly developed B horizon ranges from very
dark brown (10YR 2/2) to dark yellowish brown
(10YR 4/4) in color and is loam in texture.

The texture of the parent material may be loam or
gritty silt loam, but the texture in the profile described
1s typical. The depth to the coarse-textured substratum
is generally more than 48 inches but in some places is
not more than 40 inches.

The reaction of the solum ranges from slightly acid
to medium acid, and that of the C horizon from slightly
acid to neutral.

TrrrOLI SERIES

The Tripoli series consists of poorly drained soils that
developed in 20 to 30 inches of moderately fine textured,
loamy material over friable to firm glacial till of loam
to light clay loam texture. A distinct to indefinite
pebble band occurs between the glacial till and the loamy
material.

Most of these soils are on broad, slightly convex to
slightly concave uplands. A few of them are in con-
cave drainageways. The slope range is 0 to 2 percent.
The native vegetation consisted of prairie grasses and
water-tolerant plants.

The Tripoli series is a member of a hydrosequence
that includes the somewhat poorly drained Readlyn soils
and the moderately well drained Kenyon soils. They
are not stratified in the substratum as are Clyde and
Floyd soils and are shallower to calcareous material.
Tripoli soils have more sand and less silt in the A
horizon and upper B horizon than Maxfield soils. They
also contain more sand and less silt than Sable soils.

Representative profile of Tripoli clay loam, 1,355 feet
east of the center of the crossroads at the southwest
corner of sec. 35, T. 93 N., R. 13 W., and 84 feet north
of the road ditch, in a cultivated field—

Ap—0 to 9 inches, black (N 2/0) light clay loam; moderate,
fine, granular structure; friable; few roots; neutral;
abrupt, smooth boundary. .

A12—9 to 14 inches, black (10YR 2/1) medium clay loam;
few black (N 2/0) and very dark grayish-brown
(10YR 3/2) peds; moderate, fine, granular struc-
ture; friable; few roots; neutral; gradual, smooth
boundary.

A3—14 to 20 inches, very dark gray (10YR 3/1) medium
clay loam; common, fine, distinct, very dark grayish-
brown (2.5Y 3/2) mottles; weak, medium, subangu-
lar blocky structure that breaks to weak, fine, gran-
ular; friable; few roots; many fine pores; neutral;
gradual, smooth boundary.

B1g—20 to 24 inches, very dark grayish-brown (2.5Y 3/2)
light clay loam that grades to dark grayish brown
(2.5Y 4/2) with depth; few, fine, faint, dark-gray
(10YR 4/1) and common, fine, distinct, yellowish-
brown (10YR 5/6) mottles; weak, medium, suban-
gular blocky structure; friable; common fine and
medium pores; mildly alkaline; gradual, smooth
boundary.

IIB21—24 to 29 inches, olive-brown (2.5Y 4/4) and light
olive-brown (2.5Y 5/4) heavy loam; few, fine, faint,
dark grayish-brown (2.5Y 4/2) and common, fine,
distinet, yellowish-brown (10YR 5/6) mottles; weak,
medium, subangular blocky structure; friable; few
roots; common fine and medium pores; indistinct
band of pebbles that are dominantly 14 to % inch
in diameter; mildly alkaline; gradual, smooth
boundary.
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IIB22—29 to 38 inches, heavy loam; grayish-brown (2.5Y
5/2) prism and ped faces that have many, medium,
prominent, yellowish-brown (10YR 5/6) and strong-
brown (7.5YR 5/8) mottles; yellowish-brown (10YR
5/6) ped interiors; many, medium, prominent, gray-
ish-brown (2.5Y 5/2) and few, fine, distinct, strong-
brown (7.5YR 5/8) mottles; weak, medium, pris-
matic structure that breaks to moderate, fine, sub-
angular blocky; friable; few roots; common fine
and medium pores; mildly alkaline; gradual, wavy
boundary.

IIC—38 to 66 inches, yellowish-brown (10YR 5/6), strong-
brown (7.5YR 5/8), and grayish-brown (2.5Y 5/2)
heavy loam; massive with some vertical cleavage;
cleavage faces are grayish brown (2.5Y 5/2) and
have many, medium, distinct, yellowish-brown and
strong-brown mottles; slightly firm; few roots to a
depth of 47 inches; common fine and medium pores;
few small lime concretions 14 to 14 inch in diameter;
calcareous.

The A1 horizon ranges from 12 to 17 inches in thick-
ness and is dominantly light clay loam but ranges from
heavy loam to light clay loam.

The texture of the B2 and C horizons is generally
heavy loam but ranges to light clay loam. The loamy
material above the pebble band contains more silt and
less sand than the underlying till. Some fine gravel or
cobble-size igneous rocks are in the IIB and IIC hori-
zons. The color of the Bl horizon ranges from olive
gray (5Y 5/2) to dark grayish brown (2.5Y 4/2) and
1s generally mottled. The color of the B2 and C hori-
zons differs from that of the profile described prin-
cipally in the amount and distinctness of the grayish-
brown mottling. When dry, the ped and prism faces of
the B horizon have a gray, grainy appearance.

The profile is generally friable to a depth of about 24
to 40 inches and is slightly firm below this depth.

The B horizon is neutral or mildly alkaline. The
depth to calcareous till ranges from 34 to 44 inches.

WAUKEGAN SERIES

The Waukegan series consists of well-drained soils
that developed in medium-textured alluvial deposits 24
to 48 inches thick over coarse-textured material.

Most, of these soils are on stream benches and bench
escarpments, but a few of them are on small upland out-
washes. The slope range is 0 to 9 percent, but most slopes
are between 0 and 5 percent. The native vegetation con-
sisted of prairie grasses.

The Waukegan series is a member of the hydro-
sequence that includes the somewhat poorly drained
Lawler and the poorly drained Marshan soils. Wauke-
gan soils are darker colored than Sattre soils and have
no A2 horizon. They are not so coarse textured in
the A and B horizons as the Dickinson soils. Waukegan
soils are deeper to coarse textured materials than Burk-
hardt soils. They have a thinner A1 horizon than Terril
soils.

Representative profile of Waukegan loam, moderately
deep, 377 feet south of the center of a farmer’s drive-
way along railroad tracks and 64 feet eastward, perpen-
dicular to the tracks, in the SE14NW14 sec. 7, T. 93 N.,
R. 14 W, in a bluegrass pasture—

Al1—0 to 9 inches, black (10YR 2/1) heavy loam; moderate,
fine, granular structure; friable; roots are plentiful;
strong acid; gradual, smooth boundary.

A3—9 to 13 inches, very dark brown (10YR 2/2) heavy
loam ; moderate, fine and very fine, subangular blocky
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structure ; ped faces are slightly darker colored than
interiors; plentiful roots; strongly acid; gradual,
smooth boundary.

B2—13 to 24 inches, dark-brown (10YR 3/3) and very dark
grayish-brown (10YR 3/2) heavy loam; some mixing
of very dark brown (10YR 2/2) in the upper part of
the horizon and of brown or dark brown (10YR
4/3) in the lower part; very weak, medium, pris-
matic structure that breaks to weak, fine, suban-
gular blocky ; friable; plentiful roots; few fine pores;
strongly acid; clear, smooth boundary.

I101—24 to 28 inches, brown or dark-brown (10YR 4/3)
loamy fine gravel; about 25 percent is more than 2
millimeters in diameter; single grain; loose; few
roots; strongly acid; gradual, smooth boundary.

IIC2—28 to 44 inches, dark yellowish-brown (10YR 4/4),
stratified fine gravelly sand and medium sand; about
25 percent is more than 2 millimeters in diamefer;
single grain; loose; strongly acid; gradual, smooth
boundary.

1IC3—44 to 52 inches, yellowish-brown (10YR 5/6) medium
and coarse sand; single grain; loose; strongly acid.

I1C4—52 to 63 inches, light-gray (10YR 7/2) medium sand;
many, fine, distinct, yellowish-brown (10YR 5/6)
mottles; single grain; loose; medium acid.

Representative profile of Waukegan silt loam, deep,
210 feet east of railroad track where it crosses the road,
and 190 feet south of road fence in the NELANE) sec.
27, T. 91 N, R. 14 W., in a cultivated field—

Ap—0 to 6 inches, black (10YR 2/1) silt loam; cloddy
peds break to weak or moderate, fine, granular and
subangular blocky structure; friable; plentiful roots;
neutral; clear, smooth boundary.

A12—6 to 10 inches, black (10YR 2/1) silt loam; weak or
moderate, fine, granular structure; friable; plentiful
roots; slightly acid; gradual, smooth boundary.

A3—10 to 15 inches, very dark brown (10YR 2/2) silt loam;
some mixing of black (10YR 2/1) from layer above
and few uncoated quartz grains on ped faces; weak
or moderate, fine, granular structure with tendency
toward subangular blocky; friable; few roots; few
fine pores; slightly acid; gradual, smooth boundary.

B1—15 to 20 inches, dark-brown (10YR 3/3) silt loam; very
dark gray (10YR 3/1) organic stains that decrease
with depth; few uncoated sand grains; weak, fine,
subangular blocky structure; friable; few roots;
common fine pores; slightly acid; gradual, smooth
boundary.

B2—20 to 31 inches, brown or dark-brown (10YR 4/3) silt
loam ; few very dark grayish-brown (10YR 3/2) or-
ganic stains; weak, fine, subangular blocky struc-
ture; very friable; common fine and medium pores;
slightly acid; gradual, smooth boundary.

B31—31 to 39 inches, brown or dark-brown (7.5YR 4/4) silt
loam ; very weak, fine, subangular blocky structure;
very friable; abundant fine pores and few medium
pores; slightly acid; clear, smooth boundary.

IIB32—39 to 42 inches, strong-brown (7.5YR 5/6) sandy
loam; very weak, fine, subangular blocky structure;
very friable; slightly acid; clear, smooth boundary.

IIC—42 to 60 inches, yellowish-brown (10YR 5/6) to light
yellowish-brown (10YR 6/4) sand; single grain;
loose ; slightly acid.

The A1l horizon of Waukegan loam is black (10YR
2/1) or very dark brown (10YR 2/2) in color. It
ranges from 7 to 14 inches in thickness but is generally
between 8 and 11 inches thick.

The A horizon of Waukegan silt loam is similar to
that of the loam in color but is 8 to 16 inches thick.

The texture of the solum is dominantly medium loam
but ranges from heavy loam to silt loam.

The depth to the underlying coarse material ranges
from 24 to 48 inches.

SOIL SURVEY

The loam is medium acid or strongly acid throughout
the profile. The silt loam is slightly acid or medium
acid.

WINNESHIEK SERIES

The Winneshiek series consists of well-drained soils
that developed in 18 to 24 inches of loamy material over
2 to 12 inches of moderately fine textured material.
Commonly a pebble band occurs at the base of the loamy
material. These soils are underlain by hard limestone
bedrock at a depth of 20 to 80 inches. The top 4 to 16
inches of limestone is generally shattered.

These soils are on uplands. The slope range is 2 to
9 percent. The native vegetation consisted of grasses
and trees.

Winneshiek soils have a thinner, somewhat lighter
colored A1 horizon than Rockton soils, and they have an
A2 horizon. They are deeper to limestone bedrock than
Sogn soils. They are not so coarse textured as Backbone
soils.

Representative profile of Winneshiek loam, 127 feet
south and 40 feet east of the northwest corner of the
SWYNE1 see. 7, T. 93 N, R. 12 W, in a cultivated
field—

Ap—O0 to 6 inches, very dark brown (10YR 2/2) light loam;
weak, fine, granular structure; friable; few roots;
medium acid; clear, smooth boundary.

A2—6 to 10 inches, brown or dark-brown (10YR 4/3) light
loam; weak, medium, platy structure; friable; few

very dark brown (10YR 2/2) worm casts and
mixings; few roots; medium acid; clear, wavy
boundary.

B1—10 to 15 inches, brown or dark-brown (7.5YR 4/4) sandy
clay loam; weak, medium, subangular blocky struec-
ture that breaks to weag, fine, subangular blocky;
friable; few roots; med.um acid: clear, smooth
boundary.

B21—15 to 20 inches, brown or dark-brown (7.5YR 4/4) sandy
clay loam; moderate, medium, subangular blocky
structure; friable; few roots; few fine pores; pebble
band in lower part; slightly acid; clear, smooth
boundary.

IIB22t—20 to 26 inches, brown or dark-brown (7.5 YR 4/4)
heavy clay loam; moderate, medium, subangular
blocky structure; few, fine, dark-brown (7.5YR 3/2)
clay films on ped faces; friable; few roots; few
fine pores; slightly acid; clear, smooth boundary.

IIIB23t-—26 to 29 inches, dark-brown (7.5YR 3/2) clay;
common, fine, distinct, strong-brown (7.3YR 5/6)
mottles ; weak, medium, subangular blocky structure;
firm or very firm; neutral; abrupt, wavy boundary.

IITR—29 inches, hard limestone bedrock that is somewhat
shattered.

The Ap horizon is medium or light loam. It is very
dark brown (10YR 2/2) or very dark grayish brown
(10YR 3/2). The A2 horizon is light loam or gritty
silt loam and is distinet to barely discernible. It varies
between dark grayish brown (10YR 4/2) and brown or
dark brown (10YR 4/3).

The B1 and B2 horizons are medium loam to sandy
clay loam and are brown or dark brown (7.5YR 4/4)
to dark yellowish brown (10YR 3/4). The IIB2 hori-
zon is light to heavy clay loam that ranges from brown
or dark brown (7.5YR 4/4) to strong brown (7.5YR
5/8) and yellowish brown (10YR 5/6). The clay or
silty clay ITIB layer does not occur in all profiles.
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The depth to shattered bedrock is 24 to 30 inches.
The shattered part of the bedrock is 4 to 16 inches thick,
and from 2 to 10 percent of it is medium to fine textured.
Plant roots penetrate this material.

The reaction is medium acid in the A and B1 horizons,
slightly acid or medium acid in the B2 horizon, and
slightly acid or neutral in the ITB2 horizon.

Physical and Chemical Properties
of Selected Soils

The data obtained by physical and chemical analysis
of selected soils in Bremer County are given in table
8. Profiles of some of the selected soils are described
in the preceding section.

The data in table 8 can be used by soil scientists in
classifying soils and in developing concepts of soil gen-
esis. They are also helpful in estimating water-holding
capacity, wind erosion, fertility, tilth, and other proper-
ties that affect soil management.

Field and laboratory methods

This subsection contains laboratory analyses of the
Kenyon, Klinger, and Readlyn soils. All samples were
collected from carefully selected pits.

Unless otherwise noted, all laboratory analyses re-
corded in table 8 were made on material that passed
the 2-millimeter sieve, and the data are reported on an
oven-dry basis. DBulk density is reported for the soil
fabric formed of material less than 2 millimeters in
diameter.

An estimate of the fraction of each sample larger than
three-fourths of an inch was made during the sampling.
If necessary, samples were sieved after being dried,
and rock fragments larger than three-fourths of an inch
in diameter were discarded. The material less than
three-fourths of an inch in diameter was rolled, crushed,
and then sieved by hand to remove rock fragments more
than 2 millimeters in diameter. The fraction that con-
sists of particles between 2 millimeters and three-fourths
of an inch in diameter is recorded in table 8 as “Coarse
fragments.” This value is calculated from the total
welght of the particles less than three-fourths of an inch
in diameter.

The proportions of particles more than three-fourths
of an inch and of those between 2 millimeters and three-
fourths of an inch in diameter are somewhat arbitrary.
The accuracy of the data depends on the extent of the
preparation, which varies with the objectives of the
study. Nevertheless, both fractions contain unaltered
rock fragments more than 2 millimeters in diameter,
and they do not contain slakable clods of earthy
material.

The particle size analysis was made according to the
procedure detailed by Kilmer and others (7, 6, 10).
Organic carbon was determined by a modification of the
Walkley-Black wet combustion method (77). The cal-
cium carbonate equivalent was determined by measuring
the volume of carbon dioxide emitted from soil samples
treated with concentrated hydrochlorie acid. The cation
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exchange capacity was determined by direct distillation
of adsorbed ammonia. Calcium, sodium, and potassium
were obtained from a neutral normal ammonium acetate
extract. Extractable calcium and magnesium were deter-
mined as calcium oxalate and as magnesium ammonium
phosphate (77). Sodium and potassium were deter-
mined by a flame spectrophotometer. Reaction was
determined with a glass electrode at a 1:1 soil-water ratio.
Nitrogen was determined by a modified AOAC procedure

(2).

General Nature of the County

The territory that is now DBremer County was orig-
inally a part of the Winnebago Reservation and later
part of the “Neutral Land.” In 1851, several counties
in Towa were created, among them Bremer. Janesville,
the first town to be laid out in the county, was platted
in 1853 and recorded in 1854.

Transportation, Industries, and Markets

U.S. Routes 218 and 63 serve north-south traffic along
the western edge and through the center of the county.
These routes are connected with all parts of the county
by State Routes 3, 93, and 188 and by county roads. All
farms have access to surfaced roads. Four main rail-
road lines connect Bremer County with Chicago, Min-
neapolis, and Omaha. Scheduled airline transportation
is available at Waterloo in adjoining Blackhawk County,
and several small municipal or private airports provide
some passenger service. Bus transportation is available
on the main highways. Motor freight lines serve every
trading center in the county.

The county is primarily agricultural, but it has some
industries, most of which are in Waverly. Among the
products manufactured are truck crane excavators, poul-
try and livestock feeding and watering equipment, corn-
eribs, and corn-drying equipment. There are also several
creameries, a large powdered-milk plant, a cheese fac-
tory, and a turkey-processing plant. Hog-buying sta-
tions and grain elevators are in most of the towns.

Recreation

Four city parks provide for community recreation in
Waverly. In the rural areas hunting, fishing, canoeing,
and other forms of outdoor recreation are provided by
the winding channels of the Cedar, Shell Rock, and
Wapsipinicon Rivers and by the 1,600 acres of water
and woods in the Sweet Marsh area.

Bremer County supports many kinds of wildlife that
contribute to its recreation and economy. Some fur-
bearing animals are trapped during the winter months,
Pheasants are hunted throughout the uplands. Migra-
tory waterfowl, foxes, squirrels, cottontail rabbits, and
other game are hunted in stream valleys and in rolling
wooded areas bordering rivers. Some white-tailed deer
are found in woods along the major rivers.
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SOIL SURVEY

TanLE 8.—Physical and chemical

[Analysis made at Soil Survey Laboratory, Soil Conservation Service, Lincoln, Nebraska.

Particle size distribution—
Very Coarse
Soil Horizon Depth Very Coarse |Medium | Fine fine Silt Clay frag-
coarse sand sand sand sand (0.05— (less ments
sand (1-0.5 (0.5~ (0.25- | (0.10- 0.002 than | (greater
(2-1 mm.) 0.25 0.10 0.05 mm.) 0.002 than
mm.) mm.) mm.) mm.) mm.) 2.0
min.)
Kenyon loam: In. Pet. Pet. Pet. Pet. Pet. Pet. Pet. Pet.

553 feet N. and 310 feet E. of | Ap.________ 0tob 1.9 11. 8 12. 8 19. 4 7.4 28. 5 18. 2 O]
SW. cor.,, sec. 31, T. 93 N., | Al2________ 51010 1.8 10. 2 10. 3 16. 4 7.3 31.5 22.5 )
R. 13 W. A3 . 10 to 14 3.2 9. 4 9.7 15. 8 7.7 30. 2 24. 0 4

I-1IB1___ . 14 t0 19 3.2 7.4 8.3 15. 5 9.1 31.0 25. 5 3
IIB21_. .. . 19 to 25 2.7 6.3 8.7 17. 9 10. 8 28. 3 25. 3 3
1IB22.. __. 25 to 33 3.5 6. 8 8.3 17. 6 11. 1 29. 3 23. 4 3
1IB23__ ____ 33 to 40 3.5 6. 4 8.3 18. 0 11.0 30. 6 22. 2 3
IIB31t. .. 40 to 47 2.2 5.6 7.6 16. 3 10. 1 33.5 24, 7 ®

1IB32t____. 47 to 54 2.9 6. 4 7.8 15. 2 9.2 33. 2 25. 3 2
) 510} PR 54 to 62 3. 4 5 8 7.1 16. 4 10. 2 36. 0 21.1 3
I1ce..._._. 62 to 76 3.1 59 6. 8 15. 3 10. 0 37.0 21. 9 3

Klinger silty clay loam:

284 feet N. and 387 feet E. Ap________ 0to9 .3 1.3 L5 2. 4 3.1 62. 5 28. 9 O
of SW. cor., of NESE, A3 . 9 to 13 .4 1.6 1.8 2.9 3.3 61.9 28. 1 )
sec. 26, T. 91 N, R. 12 W. Bl._.__.__. 13 to 19 .2 1.1 1.1 1.8 3.6 611 31.1 M

B21t._ . 19 to 26 .2 .9 1.2 1.9 58 59. 4 30. 6 M
B22t___ ... 26 to 31 .3 1.9 2.4 3.9 7.1 57. 6 26. 8 ®
IIB31t_ . 31 to 36 3.0 10. 9 12.7 18. 6 8 3 25. 6 20. 9 1
11B32t_ . 36 to 40 3.4 9.1 9.7 15.5 8. 8 27.9 25. 6 ®
IIB33t.__ . 40 to 46 2.9 7.0 6. 8 13. 6 9.7 31.9 28. 1 2
IIC1.._ . 46 to 52 2.9 6. 6 7.4 14. 4 10. 0 30. 8 27.9 o
11ce._ .. 52 to 64 3.6 6. 7 7.2 13. 8 9.7 32. 1 26. 9 1
Readlyn loam:

878 feet N. and 605 feet W. Ap__ ... __ 0to8 1.4 7.6 9.6 12. 9 4.6 41.1 22. 8 M
of SE. cor., sec. 34, T. A3 . ___ 8 to 12 2.1 8.0 9,3 12. 8 4.4 39. 8 23. 6 O
93 N, R. 11 W. Bl . ____ 12 to 17 3.6 8. 2 8.9 13. 7 5.1 34.2 26. 3 3

IIB21______ 17 to 24 4.8 9.1 9.7 16. 2 81 23. 8 28. 3 4
1IB22______ 24 to 30 2.8 6.9 8. 2 16. 2 10. 3 27.7 27.9 6
1IB23._ . 30 to 37 4.2 7.6 7.8 15.3 9.8 28. 2 27.1 5
1IB3.___ 37 to 44 4.0 7.3 7.8 15. 5 10. 4 20. 1 25. 9 6
IIC1 .. 44 to0 50 4.5 7.6 7.8 15. 6 10. 5 32. 8 21.2 10
(6 A 50 to 60 5. 8 9.2 10. 1 18. 8 10. 3 311 14. 7 9
! Trace.
Agriculture Climate *

According to the 1964 Iowa farm census, about 96
percent of Bremer County, or 271,207 acres, was in
farms. Most of the farmland was used for crops, but
50, 254 acres was used for pasture and 21,748 acres con-
sisted of lots, roads, farmsteads, or wasteland. About 64
percent of the farmland was owned by the operator, and
36 percent was rented by the operator.

The acreage in farms varied only slightly during the
period from 1940 to 1964. In 1940 the total area of
farmland was 270,908 acres; in 1964 it was 271,207 acres.
The number of farms decreased gradually from 2,040 in
1940 to 1,760 in 1964, and the average size of farms in-
creased from 133 acres to 154 acres.

Table 9 shows the acreage of principal crops and table
10 the livestock on farms in the county in stated years.
All data in this section are from the Towa Annual Farm
Census, as compiled by the Iowa Department of Agri-
culture in cooperation with the U.S. Department of
Agriculture.

Bremer County has a continental climate. Changes in
weather are frequent and often pronounced, primarily
because the county is near two major storm tracks—one
from the southwest and the other from the northwest.

Summers are warm and winters are cold, but pro-
longed periods of intense cold or heat are rare. Con-
siderable sunshine and southerly winds prevail in
summer, but winters are somewhat cloudy and winds
are from the west or northwest. The minimum tempera-
ture varies somewhat throughout the county, particularly
on calm, clear nights when farm lowlands may have a
temperature several degrees below that of the uplands
or urban localities. Otherwise, climatic variations are
slight, and the Waverly-Tripoli record, summarized in
table 11, is representative of Bremer County.

‘{This section was prepared by PauvrL J. Warrg, State Clima-
tologist, U.S. Weather Bureau.
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Absence of figures indicates values are not significant or were not determined]
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Extractable eations Carbonate
(meq. per 100 grams of soil) Base as CaCO;
satu-
Bulk | Cation Base ration
Reac- |Organic C/N | den- | exchange saturation | on
Texture class tion | carbon |Nitrogen| ratio | sity | capacity on sum
(1:1) (oven | (NH,OAC) NH,OAC | bases | Less
dry) Ca | Mg | H | Na plus |[than 2| Clay
H mm.
pH Pect. Pet. Gmjee | Meg./100 gm. Pet. Pect. Pct. Pct
Loam___________ 6. 3 1. 99 0. 170 12 | 1. 52 1511041 3.6159] 01 . 2 95 8 S I S
Loam_______.___ 5.8 1.77 132 13 | 1. 58 15.5 9.913.0|83 .1 .2 85 61 |______|_.___.
Loam___________ 5.4 1. 01 089 11 .. 14. 5 9.527|81 .1 L2 86 61 |______j______
Loam___________ 5 2 . 66 066 10 |- __ 13.7 8.4 12671 .1 .2 82 61 | ..
Loam___________ 5.2 .40 . 040 10 | 1. 66 12. 2 83125159 At .2 91 65 ..o -
Loam________.___ 5.2 V28 | 1. 69 11. 7 8112342 .1 .2 91 72 | ..
Loam______ L BT L23 1.9 88124135 | .1] .2 97 i G P B
Loam___________ 6.0 20 oL . 176 12291102 1 2.7 | 2.8 .1 .2 102 82 |____l_.____
Loam______ T ro| o aas | 1. 70 13.6 | I |2 O
Toam______.____ 7.8 B ;2 PR ... .84 1008 || L L2 10| (v
Loam....._._._..| 7.9 B ;T P .- L8l 1006 |- P T TR S PR 11 ®
Silty clay loam__| 5.6 3. 03 260 12 1 1. 39 24,8 | 156.5 | 5.0 12. 7 .2 .2 84 62 |_____ | _____
Silty clay loam__| 5.4 1. 24 124 10 . __ 20.2 | 12.8 | 3.6 [10.0 .1 .3 83 63 | __
Silty elay loam__{ 5.5 . 68 081 8| 1 44 20,9 | 14.7 | 4.4 7.9 .1 .4 94 2 T PO I
Silty clay loam__| 6.2 .38 052 71 1.50 21.5 | 17.4 1 5.2 1 45 .1 .4 107 84 |______|.____.
Silt loam___ . __ 6. 4 2 (N N I 1. 52 19.9 1 16.3 | 48| 3.6 .1 .4 108 86 ||
Loam____.___.____ 6. 6 120l 1.4 95|28 1L6] .1] .2 110 89 | |__
Loam_______ - .. 6. 9 08 ||l 1. 84 13111 31| L6 .1] .2 111 90 | ) focewo-
Clay loam____.___ 7.1 08 | 1. 86 13.9 1201 3.3 1.6 .1 .2 112 91 [ T P
Clay loam______ T4 06 |l . 1. 84 13.4 1.4 |32 1.2] .1 .2 11| 92| o |-__o-
Loam___________ 7.7 04 || 1. 83 12.6 |- __ (S, .1 V2 2
Loam______.____ 5.5 2. 51 228 11 1 1. 53 19.0 | 11.0 | 5.3 |11. 2 .1 .2 87 60 |_____ ). __..__
Loam_._____._ _ 5.2 1. 27 124 10 j_.___. 15. 8 89125100 .1 .2 74 157 S D F,
Loam___ . __._.___ 5.1 .65 074 9] 148 16. 0 9.6 129,76 .1 .2 80 63 | .
Clay loam___..__| 5.3 .35 040 9 | 1. 58 16.1 | 1.5, 3.5 | 5.2 .1 .2 95 £ 70 [
Clay loam_______| 5.8 L2240l 1.73 16,0 11,9 {37138} .1} .2 99 81 |_____ ...
Clay loam__...._| 6.7 P I T PRI I 1.78 142 11.4 | 3.5 ,3.3] .1] .2 107 82 | .
Loam______ | 7.2 120 JOU B 13.3 1 10.7 ] 3.4 | 1.2 .1 .2 108 92 | |- __
Loam______.____ 7.9 08 ol 1. 84 9.9 | ... S N T U IS 13 1
Sandy loam_ ____ 8.0 05 |- 1. 94 85 | O L2 i 7 ®

TaBLE 9.—Acreage of principal crops in stated years

TasLE 10.—Livestock on farms in stated years

Crop 1940 1950 1960 1964 Livestock 1940 1950 1960 1964
Acres Acres Acres Acres Milk cowso__ _____________ 2

Corn for all purposes.._____ 64, 628 | 76,025 (101,376 | 86,056 Reef co\:;ss _________________ 24’(25))56 2 2383 (1)’ 232 25’ iig
Oats harvested for grain____| 51,318 | 57,444 | 34,235 | 28,401 Calves born.___._____._... 19,661 | 19,135 | 19, 475 | 20, 634
Other small grains har- Lambs born_______________ 3,134 1, 816 2, 343 2, 256

vested for grain '________ 917 297 148 107 Hens and pullets on hand___|376, 941 [432, 524 1388, 591 | 313, 166
Allhay_ .. _________ R 36, 188 | 34,876 | 35,918 | 35,633  Turkeys raised_.__________ ®) 53, 562 | 77, 531 83, 826
Alfalfa and alfalfa mixtures.| 4,119 | 11, 208 | 25, 845 27,184  QGrain-fed cattle marketed. - @ 2, 251 7,732 5, 854
Soybeans harvested for Grain-fed sheep and lambs

beans_ __________.______ 3, 437 8,463 | 17,210 24,725 marketed_______________ ® 2 931 2, 473
Sorghum for all purposes.-.| 1,283 28 52 19 Qows farrowed_ .. ____.._ 316, 279 (319, 288 |424, 264 | *18, 400

1 Includes mostly wheat and some rye and barley; no barley was

grown in 1964.

1 All cows and heifers 2 years old and older kept for milk.

2 Figures not available.

3 Includes only sows farrowed or bred to farrow between De-
cember 1 of the stated year and June of the following year.

4 Includes sows farrowed or bred to farrow between June 1 of
the stated year and June 1 of the following year.
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TABLE 11.—Summary of temperature and

[Based on a 30-year record,

Temperature in °F.
Means Extremes
B Mean
Month degree
High Low days?!
Daily Daily
maxi- mini- Monthly
mum mum Degrees Year Degrees Year
January__ . ____.__________ R 27.6 8.9 18. 3 59 1944 —31 1936 1,448
February_ ... _______ IR 31.2 | 12.1 21.7 59 1959 2 —27 1933 1, 223
March_ ____ PR S I 41. 4 22. 8 32,1 81 19392 —13 1960 1, 017
April. . . 58. 3 35. 9 47.1 91 1952 9 1936 534
May __ . .. - 71. 6 48. 3 60. 0 106 1934 24 1945 223
June______ . ___. - 80. 5 58. 3 69. 4 106 1934 35 1945 63
July___ 85. 8 62. 1 74. 0 109 1936 44 1945 12
August_ . ___________ B o 83. 5 60. 5 72. 0 105 1936 36 1935 18
September_ _ __________________ S 75. 3 50. 1 62. 7 101 1939 21 1942 153
October_ __________ I . 64. 1 40. 3 52.2 91 1953 14 1952 2 422
November_____ e — 45. 0 25. 7 35. 4 81 1933 —11 1959 858
December__ . ___________. I 319 14. 6 23. 3 64 1946 —27 1950 1, 293
Year. . 58.0 36. 6 47. 4 109 1936 —31 1936 7,264

1t Degree-days based on 65° F. The heating degree days for
each day from 65.

a day are determined by subtracting the average temperature for
These daily values are totaled to obtain the number of degree-days in a month. To determine the mean

degree days for a month in a given period, total the degree-days for that month in each year of the period and divide by the number of

years.

About 70 percent of the annual precipitation falls
from April through September. Rainfall 1s most abun-
dant in June, which has an average of 4.46 inches.
Measurable precipitation occurs on about 95 days in a
year, and 0.1 of an inch or more occurs on about 76
days in a year. Because growing corn requires about an
inch of water per week, except during the early stages,
dry spells in midsummer occasionally cause concern,
Sustained drought is rare, however, and soil moisture
reserves are usually adequate to supply crops with water
during dry spells. The probability of receiving an inch
or more of rainfall per week during the critical grow-
ing period varies from nearly 50 percent early in June
to about 25 percent late in August.

The heaviest rainfall recorded for 1 day during the
past 30 years was 5.50 inches at Tripoli in April 1951.
A rainfall of 8.1 inches in 1 day can be expected about
once in 2 years, and 5.5 inches can be expected about
once in 40 years. Occasionally there are floods, most
often in June from heavy rainfall or in March and April
from snowmelt and rainfall.

The average winter snowfall is 31.6 inches, but the
amount varies greatly. The most severe snowstorm in
the past 20 years occured in January 1949, when 14
inches of snow fell within 24 hours. A snowfall of 12
inches in 1 day was measured in March 1959. The
snowiest winter in recent vears was the winter of 1961-
1962, when there was 62 inches of snowfall.

In the characteristic manner of an interior continental
climate, the range of temperature is marked throughout
the year. The average temperature during the year
ranges from 18.3° F. in January to 74° in July. The
average maximum range is from -—27° in winter to 96°

in summer. A temperature of above 90°, which is too
hot for the best growth of most plants, occurs an aver-
age of 22 days a year. A temperature of zero or lower
occurs an average of 21 days a year. The coldest tem-
perature of record was —34° in January 1912, and the
hottest was 109° in July 1986. The average growing
season is 149 days, between the freeze dates of May 7
and October 3.

About 40 thunderstorms occur during a year, mostly
in the summer, and they may be accompanied by high
winds, heavy rainfall, or hail. Tornadoes occur on an
average of only once in 5 years.

Relief and Drainage

Most of the landscape in Bremer County is nearly
level to moderately sloping. The slopes are generally
long, and a system of drainageways and small streams
is fairly well established. The steep and strongly slop-
ing areas along the east side of the Cedar River and the
Shell Rock River and west of Denver are in strong
contrast to the rest of the landscape. More detailed
information about the relief in specific parts of the
county is given in the section “General Soil Map.”

Three major streams, the Cedar River, the Shell Rock
River, and the Wapsipinicon River, flow south-southeast
across Bremer County. The Shell Rock River cuts a
winding course about 6 miles long across the southwest-
ern corner of the county and joins the west fork of the
Cedar River a half mile or so south of the Bremer
County line. The Cedar River enters the county in the
northwestern corner. The Wapsipinicon River enters
the north-central part.
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precipitation at the Waverly-Tripoli station
from 1931 through 1960}
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Precipitation in inches Mean number of days with-—
Greatest daily Snow and sleet Maximum tem- Minimum tem-
perature of— perature of—
Precipi-
Monthly Greatest Greatest tation
mean Monthly monthly daily 140 inch
Inches Year mean or more | 90° and | 32° and | 32° and | 0° and
above below below below
Inches Year Inches Year
1. 14 1. 02 1947 7.1 17. 6 1932 14. 0 1949 3 0 17 31 11
.93 1. 46 1948 6. 4 17. 9 1939 6. 0 1959 2 3 0 7 27 1
2. 21 1. 80 1933 7.9 32.5 1951 12. 0 1959 7 0 2 27 0
2. 85 5.50 1951 .8 4.7 1936 4.0 1949 10 ® 1 18 0
3. 98 3. 00 1960 ® 3.0 1947 2.0 1935 6 1 0 2 0
4. 46 4.3 1951 0 0 ool 6 5 0 0 0
3.70 3. 00 1942 0 0 RS S U 11 8 0 0 0
3. 86 3. 18 1931 0 0 O ) P 6 6 0 0 0
3. 53 5. 27 1941 Q) 1.0 1942 1.0 1942 9 2 0 1 0
2. 30 3. 32 1954 * .8 1932 .8 1932 5 Q) 0 3 0
1. 76 3.28 1938 2.9 13. 0 1934 12.0 1934 5 0 1 20 0
1.13 1. 30 1932 6.5 14. 9 1937 8.0 19402 5 0 21 28 9
31. 85 5. 50 1951 31.6 32.5 1951 14. 0 1949 76 22 49 157 21

2 Most recent oceurrence.
3 Less than half a day.
4 Less than half an inch,

The tributaries of these three rivers maintain courses
nearly parallel with their master streams and are gen-
erally not more than 3 or 4 miles from them. The
areas between streams are so narrow and so mature that
no significant lateral streams have developed.
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Glossary

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Bench. A shelflike landform. A structural bench is formed by
the underlyinging strata of rock. A stream bench is formed
by deposition and erosion.

Biosequence. A sequence of soils whose properties are functionally
related to differences in organisms.

Bottom land. The normal flood plain of a stream and the old
alluvial plain that is seldom flooded. First bottoms are areas
that border a stream channel and are subject to flooding;
the flood plain. Second bottoms are old alluvial plains that
border first bottoms and are seldom flooded.

Calcareous soil. A soil containing enough ecalcium carbonate
(often with magnesium carbonate) to effervesce (fizz) visibly
when treated with cold, dilute hydrochloric acid.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt.

Concretions. Hard grains, pellets, or nodules of various sizes,
shapes, and colors, cousisting of concentrations of compounds
that cement the soil grains together. The composition of some
concretions is unlike that of the surrounding soil, Calcium
carbonate and iron oxide are examples of material commonly
found in concretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used
to describe consistence are—

Loose.—Noncoherent; will not hold together in a mass.

Friable.—When moist, crushes easily under gentle to moderate
pressure between thumb and forefinger and can be pressed
together into a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable.

Plastic.—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire’”’ when
rolled between thumb and forefinger.

Sticky.— When wet, adheres to thumb and forefinger, and tends
to stretch somewhat and pull apart, rather than to pull free
from either finger.

Hard.—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Contour tillage. Cultivation that follows the contour of the land,
generally at right angles to the slope.

Glacial drift. Rock material transported by glacial ice and then
deposited; includes the assorted and unassorted materials
deposited by streams flowing from glaciers.

Glacial outwash. Cross-bedded gravel, sand, and silt deposited by
melt water as it flowed from glacial ice. Referred to in this
report as ‘outwash areas’ or ‘“outwashes.”

Glacial till. Unassorted, nonstratified glacial drift consisting of
clay, silt, sand, and boulders transported and deposited by
glacial ice.

Green-manure catch. A crop grown between two crops in ordinary
sequence, or between the rows of a main crop, and then turned

under. It may be grown as a substitute for a crop that has
failed.
Hydrosequence. A sequence of soils whose properties are function-

ally related to differences in drainage and moisture content.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristics produced by soil-forming
processes.

Leaching, soil. The removal of materials in solution by the passage
of water through soil.

Loess. An eolian deposit consisting mostly of silt-sized particles.

SOIL SURVEY

Parent material. The weathered rock or partly weathered soil
material from which soil has formed; horizon C in the soil
profile.

An individual natural soil aggregate, such as a crumb, a
prism, or a bloek, in contrast to a clod.

Permeability, soil. The quality of soil that enables water or air to
move through it. Terms used to describe permeability are:
very slow, slow, moderately slow, moderate, moderately rapid,
rapid, and very rapid.

Profile. A vertical section of the soil through all its horizons and
extending into the parent material. See Horizon, soil.

Reaction. The degree of acidity or alkalinity of a soil, expressed
in pH values. A soil that tests to pH 7.0 is precisely neutral in
reaction, because it is neither acid nor alkaline. An acid, or
“sour,” soil is one that gives an acid reaction; an alkaline soil
is one that is alkaline in reaction. In words, the degrees of
acidity or alkalinity are expressed thus:

PH pH

Ped.

Extremely acid.. Below 4.5 Mildly alkaline.. 7.4 to 7.8

Very strongly 4.5 to 5.0 Moderately alka- 7.9 to 8.4
acid. line.

Strongly acid__._ 5.1 to 5.5 Strongly alkaline. 8.5 to 9.0

Medium acid. ___ 5.6 to 6.0 Very strongly 9.1 and

Slightly aeid___ - 6.1 to 6.5 alkaline. higher

Neutral . ___.___. 6.6 to 7.3

Sand. As a soil separate, individual rock or mincral fragments
ranging from 0.05 millimeter to 2.0 millimeters in diameter.
Most sand grains eonsist of quartz, but sand may be of any
mineral composition. As a textural class, soil that is 85 percent
or more sand and not more than 10 percent clay.

As a soil separate, individual mineral particles that range in
diameter from the upper limit of clay (0.002 millimeter) to the
lower limit of very fine sand (0.05 millimeter). As a textural
class, soil that is 80 percent or more silt and less than 12 percent

Silt.

clay.

Solum, soil. The upper part of a soil profile, above the parent
material, in which the processes of soil formation are active.
The solum in mature soil includes the A and B horizons.
Generally, the characteristics of the material in these horizons
are unlike those of the underlying material. The living roots
and other plant and animal life characteristic of the soil are
largely confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoining
aggregates and have properties unlike those of an equal mass
of unaggregated primary soil particles. The principal forms
of soil structure are—platy (laminated), prismatic (vertical
axis of aggregates longer than horizontal), columnar (prisms
with rounded tops), blocky (angular or subangular), and
granular. Structureless soils are (1) single grain (each grain
by itself, as in dune sand) or (2) massive (the particles adhering
together without any regular cleavage, as in many claypans
and hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the
profile below plow depth.

Substratum. Any layer lying beneath the solum, or true soil;
the C horizon.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The
plowed layer.

Terrace (structural). An embankment or ridge, constructed across
sloping soils on the contour or at a slight angle to the contour.
The terrace intercepts surplus runoff so that it may soak into
the soil or flow slowly to a prepared outlet without harm.
Terraces in fields are generally built so they can be farmed.
Terraces intended mainly for drainage have a deep channel
that is maintained in permanent sod.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. (See also clay, sand, and silt.)
The basic textural classes, in order of increasing proportions
of fine particles are as follows: sand, loamy sand, sandy loam,
loam, silt loam, silt, sandy clay loam, clay loam, silty clay loam,
sandy clay, silty cay, and clay. The sand, loamy sand, and
sandy loam classes may be further divided by specifying
“coarse,” ‘“fine,” or ‘“very fine.”

Toposequence. A sequence of soils whose properties are functionally
related to topography.
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found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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