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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms and
woodlands; in selecting sites for roads, ponds,
buildings, or other structures; and in apprais-
ing the value of tracts of land for agriculture,
industry, or recreation.

Locating Soils

All the soils of Sac County are shown on the
detailed map at the back of this survey. This
map consists of many sheets that are 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 symbol is inside the
area if there is enough room; otherwise, it is
outside and a pointer shows where the symbol
belongs.

Finding and Using Information

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

Individual colored maps showing the relative
suitability or limitations of soils for many spe-
cific purposes can be developed by using the soil
map and information in the text. Interpreta-
tions not included in the text can be developed
by grouping the soils according to their suit-
ability 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 ex-
ample, soils that have a slight limitation for a
given use can be colored green, those with a
moderate limitation can be colored yellow, and
thgse with a severe limitation can be colored
red.

Farmers and those who work with farmers
can learn about use and management of the
soils in the soil descriptions and in the discus-
sions of the capability units.

Foresters and others can refer to the sub-
section “Windbreaks and environmental plant-
ings.”

Game managers, sportsmen, and others con-
cerned with wildlife will find information about
soils and wildlife in the section “Wildlife
habitat.” .

Community planners and others concerned
with suburban development can read about the
soil properties that affect the choice of home-
sites, industrial sites, schools, and parks in the
“Engineering” and ‘Recreation’ sections.

Engineers and builders will find under “Soil
properties” and “Engineering” tables that give
engineering descriptions of the soils in the
county and that name soil features that affect
engineering practices and structures.

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

Students, teachers, and others will find infor-
mation about soils and their management in
various parts of the text.

Newcomers in Sac County may be especially
interested in the section “General 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.

Cover:

Contour tillage on Galva silty clay loam, 2 to 5
percent slopes.
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SOIL SURVEY OF SAC COUNTY, IOWA

By Maynard P. Koppen and John R. Worster, Soil Conservation Service

Fieldwork by Maynard P. Koppen, Edwin G. Crocker, Richard D. Finley, Charles A. Kiepe, Robert S. Pope, Neal D. Williamson,
and Robin J. Wisner, Soil Conservation Service.

United States Department of Agriculture, Soil Conservation Service, in cooperation with Iowa State University Agriculture and
Home Economics Experiment Station and Cooperative Extension Service and the State of Iowa Department of Seil Conservation

SAC COUNTY is in northwestern Iowa (fig. 1). It
has an area of about 869,920 acres. Sac City is th
county seat. :

Most of the acreage in the county is in farms. Corn,
soybeans, oats, hay, and pasture are the main crops.
The raising of hogs and the feeding of beef cattle are
the principal livestock enterprises.

Most of the soils in Sac County formed under
prairie vegetation. They are dark colored and fertile.

The climate is subhumid and continental. Winters
are cold, and summers are warm. The growing season
is long enough for crops commonly grown in the
county to mature.

How this survey was made

Soil scientists made this survey to learn what kinds
of soil are in Sac County, where they are located, and
how they can be used. The soil scientists went into
the county knowing they likely would find many soils
they had already seen and perhaps some they had not.
They observed the steepness, length, and shape of
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Figure 1.—Location of Sac County in Iowa.

slopes; the size and nature of streams; the kinds of
native plants or crops; the kinds of rock; and many
facts about the soils.. They dug many holes to expose
soil profiles. A profile is the sequence of natural layers,
or horizons, in a soil ; it extends from the surface down
into the parent material that has not been changed
much be leaching or by the action of plant roots.

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

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface
layer, all the soils’ of one series have major horizons
that are similar in thickness, management, and other
important characteristics. Each soil series is named
for a town or other geographic feature near the place
where a soil of that series was first observed and
mapped. Galva and Sac, 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 un-
disturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other charac-
teristic that affects use of the soils by man. On the
basis of such differences, a soil series is divided into
phases. The name of a soil phase indicates a feature
that affects management. For example, Marshall silty
clay loam, 2 to 5 percent slopes, is one of several phases
within the Marshall series.

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

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

Some mapping units are made up of soils of different
series, or of different phases within one series. One
such kind of mapping unit, the soil complex, is shown
on the soil map of Sac County.

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

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely
eroded, or so variable that it has not been classified
by soil series. These places are shown on the soil map,
are described in the survey, and are given descriptive
names. Alluvial land is an example in this survey.

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

Soil scientists observe how soils behave when used
as a growing place for native and cultivated plants
and as material for structures, foundations for strue-
tures, or covering for structures. They relate this be-
havior to properties of the soils. For example, they
observe that filter fields for onsite disposal of sewage
fail on a given kind of soil, and they relate this to the
slow permeability of the soil or its high water table.
They see that streets, road pavements, and founda-
tions for houses are cracked on a named kind of soil
and they relate this failure to the high shrink-swell
potential of the soil material. Thus, they use observa-
tion and knowledge of soil properties, together with
available research data, to predict limitations or suit-
ability of soils for present and potential uses. '

General soil map

The general soil map at the back of this survey

shows, in color, the soil associations in Sac County. A’

soil association is a landscape that has a distinctive
proportional 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 man-

agement of a farm or field, because the soils in any one
association ordinarily differ in slope, depth, drainage,
or other characteristics that affect management. The
six soil associations in Sac County are described in
the following paragraphs.

1. Clarion-Nicollet-Canisteo association

Well drained to poorly drained, loamy, nearly level to
strongly sloping soils on uplands :

This association is in the eastern part of the county.
Most of the soils are nearly level or gently undulating;
however, near the larger streams many of the soils
are gently rolling to hilly and a few are steep or very
steep (fig. 2). The soils are drained almost entirely
by Raccoon River and its tributaries. The drainage
pattern is not well established, and closed depressions,
or “potholes,” are common.

This association covers about 48 percent of the
county. It is about 30 percent Clarion soils, about 14
percent Nicollet soils, about 14 percent Canisteo soils,
and about 10 percent Webster soils. The remaining 32
percent is minor soils. A

Clarion soils are on convex knolls and hillsides a
higher elevations than most of the adjoining soils.
They are gently sloping to strongly sloping and are
well drained. The surface layer is black and dark
brown loam about 16 inches thick. The subsoil is
brown and dark yellowish brown friable loam.

Nicollet soils are at intermediate elevations between
the adjoining well drained soils and the poorly drained
soils. They are nearly level to gently sloping and are
somewhat poorly drained to moderately well drained.
The surface layer is black loam dbout 14 inches thick.
The subsoil is very dark grayish brown, dark grayish
brown, olive, and olive brown, friable clay loam and
loam.

Canisteo soils are in swales or in other low-lying
areas. They are nearly level and are poorly drained.
The surface layer is black and very dark gray silty
clay loam about 16 inches thick. The subsoil is gray,
olive gray, and light olive gray, friable clay loam or
loam. Canisteo soils have a high content of lime
throughout the profile.

The most extensive minor soils in this association
are poorly drained Webster soils. They are similar to
Canisteo soils, but do not have a high content of lime
in the upper part of the profile. Other minor soils in-
clude excessively drained or somewhat excessively
drained, calcareous Storden.and Salida soils; well
drained Wadena soils; poorly drained Biscay soils;
calcareous, poorly drained Talcot soils; very poorly
drained Okoboji soils in depressions; and poorly
drained Harps soils, which are on rims of depressions
and have a high content of lime. The Salida, Wadena,
Biscay, and Talcot soils in this association are under-
lain by sand and gravel.

The soils in this association are used intensively for
corn and soybeans. Other common crops are oats and
hay. Some undrained areas and some of the more slop-
ing soils and droughty soils are in permanent pasture.
Growing cash grain crops and raising livestock are
the main enterprises.

Crops grow well on most of these soils. They do not
grow well, however, on the droughty soils; on the
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Figure 2.—Relationship of parent material and soils in the Clarion-Nicollet-Canisteo association.

strongly sloping to very steep soils, which have a very
severe hazard of erosion; and on the poorly drained
and very poorly drained soils that have not been arti-
ficially drained. Fertility varies, but if row crops are
grown intensively, nitrogen, phosphorus, and potas-
sium are beneficial. The high content of lime in some
of the soils reduces the availability of phosphorus and
some other plant nutrients.

Many areas of these soils require artificial drainage.
Most areas are drained by tile lines. Shallow drainage
dltchgs are used in some depressions, and large drain-
age ditches are also used in places. Erosion is a hazard
on the sloping soils. Terraces and other practices that
involve contour tillage are difficult to establish. The
soils that are subject to erosion typically have short,
irregular slopes and are intermingled in an intricate
pattern with nearly level soils that need drainage.
Plowing in fall, which is a common practice, increases
the hazard of water erosion and.creates a hazard of
soil blowing. Road ditches and drainage ditches tend
to fill in and have to be dredged out periodically.

- Farm size in this association is about average for
the county. Fields are generally large. Some are ir-
regulgr in shape because of drainage ditches or de-
pressions that cannot be farmed. Roads are mostly on
section lines except in a few places where they go
around wet areas. They are paved or graveled.

2. Galva-Primghar-Sac association

Well drained to somewhat poorly drained, silty, nearly
level to moderately sloping soils on uplands

This association forms a band about 3 miles wide
along the east side of Boyer River. It is drained by the
Boyer and its tributaries. These soils are dominantly
well drained and gently sloping. Slopes are long, and
there is a well established drainage pattern. The soils
in the drainageways are mainly somewhat poorly
drained or poorly drained and are nearly level or
gently sloping. The soils near the major streams gen-
erally are moderately sloping (fig. 3).

This association covers about 12 percent of the
county. It is about 35 percent Galva soils, about 20
percent Primghar soils, and about 16 percent Sac
soils. The remaining 29 percent is minor soils.

Galva soils are on convex ridgetops and hillsides.
They are nearly level to moderately sloping, but most
areas are gently sloping. They are well drained. The
surface layer is black and very dark grayish brown
silty clay loam and is about 16 inches thick unless
eroded. The subsoil is mostly brown, friable silty clay
loam,

Primghar soils are on slightly convex ridgetops at
the highest elevations and in concave positions on the
upper parts of drainageways. They are nearly level to
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Figure 3.—Relationship of parent material and soils in the Galva-Primghar-Sac association.

gently sloping and are somewhat poorly drained. Typi-
cally, the surface layer is black and very dark gray
silty clay loam about 20 inches thick. The subsoil is
{iark grayish brown and olive brown, friable silty clay
oam.

Sac soils are on convex ridgetops and hillsides. They
are gently sloping and moderately sloping and are well
drained. The surface layer is black, very dark gray,
and very dark grayish brown silty clay loam about 14
inches thick. The subsoil is brown and yellowish brown
and is friable. It is silty clay loam in the upper part
and clay loam 1n the lower part.

Minor soils in this association are poorly drained
Afton, Colo, and Marcus soils;
drained Ackmore and Ely soils; and moderately well
drained to somewhat poorly drained Spillville soils.
All of these soils are in valleys or drainageways on
bottom lands or foot slopes. Well drained Everly soils
and somewhat excessively drained Storden soils are on
convex upland positions.

The soils in this association are used intensively for
corn and soybeans. Other common crops are oats and
hay. The few permanent pastures are on wet soils that
have not been artificially drained, in frequently
flooded areas, and on short slopes next to the other
areas. Cash grain crops and livestock feeding are the
main enterprises. Some large livestock enterprises are
in this association.

Crops grow well on these soils and respond well to
nitrogen and phosphorus. In places lime or potassium,
or both, is beneficial.

somewhat poorly -

Erosion is a hazard on the sloping soils. The soils
are well suited to terraces, contour tillage, stripcrop-
ping, and other practices that follow the contour of
the land. Slopes are long and relatively smooth. Most
of the soils have a friable subsoil that can be restored
to reasonable productivity if it is exposed in terrace
cuts. Soil blowing is a management concern when the
soils are plowed in fall, especially following soybeans.

Many of the soils in the drainageways require arti-
ficial drainage for good production. Others, such as
the Primghar soils, could be cultivated without arti-
ficial drainage but are drained to avoid delaying field
operations. Lines of tile are installed in the drainage-
ways, and they normally function well,

Farm size in this association-is about average for
the county. Fields are generally large. Contoured fields
are common, and most have long rows. Roads are on a
majo(;‘ity of the section lines, and most are graveled or
paved.

3. Galva-Primghar-Afton association

Well drained to poorly drained, silty, nearly level to
moderately sloping soils on uplands and in drainage-
ways

This association is mainly west of Boyer River. It is
drained by the Boyer and its tributaries and by tribu-
taries of the Maple River. These soils are dominantly
well drained and gently sloping. Slopes are long, and
there is a well established drainage pattern. The soils
in the drainageways are mainly somewhat poorly
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drained or poorly drained and are nearly level or
gently sloping. Some of the soils near the major
streams are moderately sloping and have shorter
slopes.

This association covers about 25 percent of the
county. The association is about 42 percent Galva

soils, about 17 percent Primghar soils, about 9 percent.

Afton soils, and 8 percent Sac soils. The remaining 24
percent is minor soils.

Galva soils are on convex ridgetops and hillsides.
They are nearly level to moderately sloping, but most
areas are gently sloping. The soils are well drained.
The surface layer is black and very dark grayish
brown silty clay loam and is about 16 inches thick
unless eroded. The subsoil is mostly brown, friable
silty clay loam.

Primghar soils are on slightly convex ridgetops at
the highest elevations and, more commonly, at the
heads of drainageways in concave positions. They are
nearly level to gently sloping and are somewhat poorly
drained. Typically, the surface layer is black and very
dark gray silty clay loam and the subsoil is dark
1grayish brown and olive brown, friable silty clay
oam.

Afton soils are in concave areas in drainageways.
They are nearly level and poorly drained. The surface
layer is black silty clay loam about 25 inches thick.
The subsoil is very dark gray, gray, and olive gray,
friable to firm silty clay loam.

Sac soils are intermingled with Galva soils on con-
vex hillsides. They are gently sloping and moderately
sloping and are well drained. Among the other minor
soils are the poorly drained Colo and Marcus soils and
the somewhat poorly -drained Ackmore and Ely soils.
These soils are on bottom lands, on foot slopes, or in
drainageways. The well drained Shelby soils are on
convex hillsides.

The soils in this association are used intensively for
corn and soybeans. Other common crops are oats and
hay. A few permanent pastures are on poorly drained
soils that have not been artificially drained, in fre-
quently flooded areas, and on moderately sloping soils
that are next to these wet soils.

Crops grow well on these soils and respond well to
nitrogen and phosphorus and, in places, to potassium
and lime.

Erosion is a hazard on the sloping soils. The soils
are well suited to terraces, contour tillage, strip-
cropping, and other practices that follow the contour
of the land. Slopes are long and relatively smooth. Care
is needed to avoid exposing the glacial till subsoil or
substratum in Sac soils and in others in which the till
is near the surface. The till in this association generally
is firm clay loam. It is much less favorable for plant
growth than the surface layer. Soil blowing is a
management concern when the soils are plowed in fall,
especially following soybeans.

Many of the soils in the drainageways require
artificial drainage for good production. Others, such
as the Primghar and Ely soils, could be cultivated
without artificial drainage but are drained to avoid
delaying field operations. Lines of tile are installed in
these soils, and they normally function well.

Farm size in this association is about average for the

county. Fields are generally large. Contoured fields
are common, and most have long rows. Roads are on
a majority of the section lines, and most are graveled
or paved.

4. Marshall association

Well drained, silty, gently sloping to strongly sloping
sotls on uplands

This association is in the southwestern, most slop-
ing part of the county. Gently sloping Marshall soils
are on narrow ridgetops, and moderately sloping and
strongly sloping Marshall soils are on hillsides. Other
soils on hillsides range from moderately sloping to
steep (fig. 4). Slopes in most places are long. This
association is drained mainly by Boyer River and its
tributaries. The drainage pattern is well established.
Streambanks and sides of drainageways are more slop-

_ing in this part of the county than in other parts.

This association covers about 9 percent of the
county. It is about 63 percent Marshall soils and 37
percent minor soils. .

Marshall soils are gently sloping to strongly sloping
and are well drained. Typically, the surface layer is
very dark brown and very dark grayish brown silty
clay loam and is about 12 inches thick unless eroded.
The subsoil is dark brown, brown, and dark yellowish
brown, friable silty clay loam. )

Minor soils in this association are well drained Ida,
Monona, Steinauer, and Shelby soils on hillsides and
Kennebec, Ackmore, Colo, Judson, and Zook soils on

‘bottom lands, on foot slopes, and in drainageways.

These soils are well drained to poorly drained.

The major crop in this association is corn. Other
common crops are soybeans, oats, and hay. More acre-
age in this association is in permanent pasture or in
semipermanent pasture than in other associations be-
cause of the topography.

Crops grow well on these soils and respond well to
nitrogen and phosphorus and, in places, to potassium
and lime. ) )

Erosion is a severe hazard in much of this associa-

. tion, and runoff is excessive in places. Terraces or

other effective erosion control measures are needed on
the sloping soils, especially if the soils are intensively
used for row crops. These practices also help to con-
serve moisture by slowing runoff. Limited available
moisture reduces yields in many years. The soils are
reasonably well suited to practices that involve con-
tour tillage. Practices that control erosion are more
difficult to establish on the strongly sloping and mgd—
erately steep soils than on areas of less sloping soils.
Droughtiness is a management concern in some years.

The main management concern in the valleys is run-
off from upslope. Erosion control measures on hill-
sides help prevent siltation, rilling, and wetness on the
soils in the valleys. Gullying is a severe hazard in some
drainageways. Reducing runoff helps prevent gullying.
Some of the soils are wet, and tiling is used.

Most farms are diversified. Cash grain crops and
livestock are the main enterprises. This association
has a wider range in farm size than other associations.
Fields are smaller and more irregularly shaped than
those of other associations. Roads are on a majority
of the section lines, and most are paved or graveled.
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Figure 4—Relationship of parent material and soils in the Marshall association.

5. Colo-Galva association

Poorly dmined to well drained, silty, nearly level and
gentlhy sloping soils on bottom lands and stream
enches

This association is in the Boyer River Valley. It
ranges from less than 14 mile to about 2 miles in
width. The soils of this association are mainly nearly
level or gently sloping, but some thin bands of moder-
ately sloping soils are on breaks between the stream
benches and bottom lands. ,

This association covers about 3 percent of the
county. It is about 45 percent Colo soils and about
25 percent Galva soils on benches. The remaining 30
percent is minor soils.

Colo soils are on bottom lands mainly next to

streams and are subject to flooding. They are nearly .

level and are poorly drained. Typically, they are black
silty clay loam to a depth of 3 or 4 feet.

Galva soils are on benches that are about 5 to 15
feet above the flood plain. They are nearly level and
gently sloping and are well drained. Typically, the
surface layer is black and very dark grayish brown
silty clay loam. The subsoil is mainly brown, friable
silty clay loam.

Minor soils in this association include poorly drained
Zook soils and somewhat poorly drained Ackmore soils
on bottom lands. Many other minor soils that have a
wide range of properties are in this association. -

The soils in this association that are not frequently
flooded are used intensively for corn and soybeans.
Other common crops are oats and hay. Frequently

flooded areas are generally used for pasture.

Crops grow well on most of these soils, but not on
the few droughty soils nor on those soils that are fre-
quently flooded. Nitrogen and, in places, phosphorus,
potassium, and lime are beneficial to these soils.

The soils on bottom lands are subject to flooding.
Many are poorly drained or somewhat poorly drained.
Flooding is usually controlled by using levees, although
some channel straightening has been done. Tile nor-
mally functions satisfactorily for drainage if adequate
outlets are available. Surface drains are used where
outlets are not available or where the soils are too fine
textured for tile to function properly.

The nearly level soils on benches have no serious
limitations to intensive use for row crops. The gently
sloping and moderately sloping soils along the edges
of the benches have a hazard of erosion; some are
droughty because they are sandy or they have a sand
and gravel substratum.

Many farms are large, and many are partly in this
association and partly in an adjoining association.
Fields are large, and rows are straight in most areas.
Many of the gravel pits of the county are in this asso-
ciation. Roads are on a majority of the section lines,
and most are graveled.

6. Coland-Alluvial land-Spillville association

Well drained to poorly drained, sandy and loamy,
nearly level and gently sloping soils on bottom lands

This association is in the Raccoon River valley. It
ranges from about 14 mile to about 2 miles in width.
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- The soils are mainly nearly level or gently sloping,
except for narrow bands of more sloping soils on foot
slope§ or on breaks from benches to the flood plain.

This association covers about 3 percent of the
county. It is about 25 percent Coland soils, about 25
percent Alluvial land, and about 20 percent Spillville
soils. The remaining 80 percent is minor soils.

Coland soils are on bottom lands mainly next to the
stream, and some areas are on foot slopes. These soils
are nearly level and gently sloping, and they are poorly
drained. Typically, these soils are black or very gray
clay loam to a depth of 3 or 4 feet.

Alluvial land consists of material recently deposited
by the Raccoon River. Most of the areas are nearly
level, but some are gently sloping. Other properties
vary widely. These soils are subject to frequent flood-
ing. .

Spillville soils are on bottom lands and foot slopes.
They are nearly level and gently sloping, and they are
moderate]y well drained to somewhat poorly drained.
These soils are black and very dark grayish brown
loam to a depth of 3 or 4 feet.

Minor soils in this association include well drained
Wadena soils, somewhat poorly drained Cylinder soils,
and poorly drained Biscay soils. All of these soils are
on benches and are underlain by sand and gravel.
Many other small areas of soils that range from
droughty and gravelly to poorly drained and clayey
are in this association.

Most of the soils on benches and higher bottom
lands are used intensively for corn and soybeans.
Other common crops are oats and hay. The soils that
flood frequently are generally used for pasture, and
many of these have stands of trees.

Some soils in this association are well suited to row
crops, but droughtiness or flooding, or both, limit the
sultqb_lllty of many of the soils for cultivated crops.
Fertility varies considerably, but crops normally re-
spond well to nitrogen and to other nutrients.

Flooding is the major hazard, and levees have been
built in places. Erosion is a hazard on the sloping soils
at the edges of benches and on foot slopes. Many of
these soils receive runoff from upslope. Runoff can be
reduced by using conservation practices on hillsides.

Mpst farms in this association are partly in the
Clarion-Nicollet-Canisteo association. Most are diver-
sified. Cash grain crops and livestock are the main
enterprises. Many of the gravel pits in the county are
in this association. Roads are on a majority of the
section lines, and most are graveled.

Descriptions of the soils

This section describes the soil series and mapping
units of Sac County. The acreage and proportionate
extent of each mapping unit are given in table 1.

The procedure is first to describe the soil series and
then the mapping units in that series. Thus, to get full
information on any one mapping unit, it is necessary
to read the description of that unit and also the de-
scription of the soil series to which it belongs. As men-
tioned in the section “How the Survey Was Made,”
not a]l mapping units are members of a soil series.
Alluvial land and Marsh, for example, do not belong

to a soil series. They are listed, nevertheless, in alpha-
betic order along with the soil series.

In comparing a mapping unit with a soil series,
many will prefer to read the short description in para-
graph form. It precedes the technical description that
identifies layers by A, B, and C horizons and depth

"~ ranges. The technical profile descriptions are mainly

for soil scientists and others who want detailed infor-
mation about soils. Unless otherwise indicated, the
colors given in the descriptions are those of a moist
soil, Some of the terms used to describe the soils are
defined in the Glossary at the back of this soil survey.
More detailed information about the terminology and
the methods of mapping can be obtained from the
Soil Survey Manual (12).1

Preceding the name of each mapping unit is a sym-
bol that identifies the mapping unit on the detailed
soil map. Listed at the end of each description of a
mapping unit is the capability unit in which the map-
ping unit has been placed. The page on which each
capability unit is described can be found by referring
to the “Guide to Mapping Units” at the back of this
survey.

Ackmore series

The Ackmore series consists of somewhat poorly
drained, nearly level and gently sloping soils on bot-
tom lands and in drainageways. These soils formed in
medium textured and moderately fine textured allu-
vium. The native vegetation was prairie grasses and
some trees.

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

-~ about 11 inches thick. The underlying material, to a

depth of 35 inches, is very dark grayish brown and
very dark gray silt loam. Below this is a buried soil
of black silty clay loam that extends to a depth of 70
inches or more.

Permeability is moderate, and available water ca-
pacity is high. The rooting zone is deep, but in wet
seasons it is restricted by a high water table. Organic
matter content is high to moderate. .

Ackmore soils are generally used for cultivated
crops where flooding and run-on are not severe haz-
ards.

Representative profile of Ackmore silt loam, 0 to 2
percent slopes, in a pasture, 325 feet west and 800 feet
sou% of the northeast corner of sec. 31, T. 87 N, R.
38 W.:

A11—0 to 2 inches; very dark gray (10YR 3/1)
silt loam; weak fine granular structure;
friable; neutral; abrupt smooth bound-

ary.

A12—2 to 11 inches; very dark grayish brown
(10YR 3/2) silt loam; very dark gray
(10YR 3/1) coatings on peds; some thin
strata of dark grayish brown (10YR
4/2); weak platy structure parting to
moderate fine subangular blocky ; friable;
few fine reddish iron oxide stains; neu-
tral: clear smooth boundary.

Cl1—11 to 25 inches; very dark grayish brown

1 Italic numbers in parentheses refer to Literature cited, p. 128.



SOIL SURVEY

TABLE 1.—Acreage and proportionate extent of the soils

syl\rd:l?ol Soil name Acres Percent

1D3 Ida silt loam, 9 to 14 percent slopes, severely eroded 695 0.2
1E3 Ida silt loam, 14 to 20 percent slopes, severely eroded 465 0.1
1F3 Ida silt loam, 20 to 80 percent slopes, severely eroded 245 0.1
5B Kennebec-Ackmore complex, 2 to 5 ?ercent slopes 5,325 14
C5B Kennebec-Ackmore complex, channeled, 2 to 5 percent slopes _______________ 210 0.1
b Okoboji silty clay loam, 0 to 1 percent slopes 6,620 1.8
8C Judson silty clay loam, 3 to 8 percent slopes 345 0.1
98 Marshall silty clay loam, 2 to b percent slopes 1,870 0.5
982 Marshall silty clay loam, 2 to 5 percent slopes, moderately eroded ___________ 1,290 0.3
9C Marshall silty clay loam, 5 to 9 percent slopes 315 0.1
9C2 Marshall silty clay loam, 6 to 9 percent slopes, moderately eroded ___________ 13,385 3.6
9D2 Marshall silty clay loam, 9 to 14 percent slopes, moderately eroded —_________ 4,320 1.2
9D3 Marshall silty clay loam, 9 to 14 percent slopes, severely eroded ———__._______ 5,845 1.6
10D3 Monona silt loam, 9 to 14 percent slopes, severely eroded 825 0.2
10E3 Monona silt loam, 14 to 20 percent slopes, severely eroded 700 0.2
|IB Colo—ElF silty clay loams, 2 to § percent slopes - 765 0.2
24C2 Shelby loam, 5 to 9 percent slopes, moderately eroded 770 0.2
24D2 Shelby loam, 9 to 14 percent slopes, moderately eroded 415 0.1
24E2 Shelby loam, 14 to 18 percent slopes, moderately eroded 210 0.1
26B Kennebec silty clay loam, 2 to 5 percent slopes 1,170 0.3
27C Terril loam, 3 to 8 percent slopes 420 0.1
31 Afton silty clay loam, 0 to 2 percent slopes 11,320 3.1
I3E Steinauer loam, 9 to 18 percent slopes 200 0.1
33F Steinauer loam, 18 to 40 percent slopes 365 0.1
41D Sparta loamy fine sand, 5 to 14 percent slopes 1256 *)
54 Zook silty clay loam, 0 to 2 percent slopes 1,260 0.3
55 Nicollet loam, 1 to 3 percent slopes 27,155 7.3
62C Storden loam, 5 to 9 percent slopes 1,100 0.3
62D Storden loam, 9 to 14 percent slopes 2,725 0.7
62E Storden loam, 14 to 18 percent slopes 1,020 0.3
62F Storden loam, 18 to 25 percent slopes 805 0.2
626G Storden loam, 25 to 40 percent slopes 1,920 0.5
73C Salida gravelly loamy sand, 5 to 9 percent slopes 515 0.1
73D Salida gravelly loamy sand, 9 to 14 percent slopes 365 0.1
778 Sac silty clay loam, Joam substratum, 2 to 5 percent slopes 6,670 1.8
7782 Sac silty clay loam, loam substratum, 2 to 5 percent slopes, moderately eroded_ 205 0.1
77C Sac silty clay loam, loam substratum, 5 to 9 percent slopes - 340 0.1
77C2 Sac silty clay loam, loam substratum, 5 to 9 percent slopes, moderately eroded._ 5,100 14
788 Sac silty clay loam, clay loam substratum, 2 to 5 percent slopes ——__________ 4,970 1.3
78B2 Sac silty clay loam, clay loam substratum,

2 to 5 percent slopes, moderately eroded 340 0.1
78C Sac silty clay loam, clay loam substratum, 5 to 9 percent slopes —___________ 415 0.1
78C2 Sac silty clay loam, clay loam substratum,

5 to 9 percent slopes, moderately eroded 2,770 0.7
91 Primghar silty clay loam, 0 to 3 percent slopes 26,5620 7.2
92 Marcus silty clay loam, 0 to 2 percent slopes 7,990 2.2
95 Harps loam, 0 to 2 percent slopes 2,140 0.6
107 Webster silty clay loam, 0 to 2 percent slopes 19.310 5.2
108 Wadena loam, 24 to 32 inches to sand and gravel, 0 to 2 percent slopes ___-___ 1,855 0.5
1088 Wadena loam, 24 to 32 inches to sand and gravel, 2 to 5 percent slopes ———__ 3,400 0.9
108C2 Wadena loam, 24 to 32 inches to sand and gravel,

5 to 9 percent slopes, moderately eroded 225 0.1
133 Colo silty clay loam, 0 to 2 percent slopes 8,535 2.3
134 Zook silty clay, 0 to 2 percent slopes 760 0.2
135 Coland clay loam, 0 to 2 percent slopes 5,085 1.5
1358 Coland clay loam, 2 to 4 percent slopes 840 0.2
1388 Clarion loam, 2 to 5 percent slopes 45,915 124
138C Clarion loam, 5 to 9 percent slopes 485 0.1
138C2 Clarion loam, 5 to 9 percent slopes, moderately eroded 10,140 2.7
138D2 Clarion loam, 9 to 14 percent slopes, moderately eroded 325 0.1
1748 Bolan loam, 2 to 5 percent slopes _. 190 0.1
174C2 Bolan loam, 5 to 9 percent slopes, moderately eroded 485 0.1
174D2 Bolan loam, 9 to 14 percent slopes, moderately eroded 395 0.1
201B Coland-Spillville complex, 2 to 5 Fercent slopes 265 0.1
C2018B Coland-Spillville complex, channeled, 2 to 5 percent slopes 645 0.2
202 Cylinder loam, 24 to 32 inches to sand and gravel, 0 to 2 percent slopes —____ 710 0.2
203 Cylinder loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes ____.. 1,130 0.3
221 Palms muck, 0 to 1 percent slopes 405 0.1
234 Nishna silty clay loam, 0 to 2 percent slopes 685 0.2
2368 Lester loam, 2 to 7 percent slopes 1,080 0.3
259 Biscay clay loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes ___ 855 0.2
274 Rolfe loam, 0 to 1 percent slopes 410 0.1
308 Wadena loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes —_____ 500 0.1
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TABLE 1.—Acreage and proportionate extent of the soils—Continued

s;iyrlr?l?ol Soil name Acres Percent
3088 Wadena loam, 82 to 40 inches to sand and gravel, 2 to 5 percent slopes —_____ 245 0.1
310 Galva silty clay loam, 0 to 2 percent slopes 855 0.2
3108 Galva silty clay loam, 2 to 5 percent slopes 48,470 13.1
31082 Galva silty clay loam, 2 to 5 percent slopes, moderately eroded —_____________ -435 0.1
310C Galva silty clay loam, 5 to 9 percent slopes 2,615 0.7
310C2 Galva silty clay loam, 5 to 9 percent slopes, moderately eroded ——____________ 4,220 1.1
T310 Galva silty clay loam, benches, 0 to 2 percent slopes 2,980 0.8
T3108 Galva silty clay loam, benches, 2 to 5 percent slopes 720 0.2
315 Alluvial land 3,380 0.9
3238 Terril loam, sandy substratum, 2 to 5 percent slopes 185 0.1
325 Le Sueur loam, 1 to 8 percent slopes 220 0.1
354 Marsh 220 0.1
384 Collinwood silty clay loam, 1 to 8 percent slopes 370 0.1
390 Waldorf silty clay loam, 0 to 2 percent slopes 1,050 0.3
3978 Letri silty clay loam, 1 to 4 percent slopes 500 0.1
428 Ely silty clay loam, 1 to 8 percent slopes 1,010 0.3
430 Ackmore silt loam, 0 to 2 percent slopes 2,280 0.6
4308 Ackmore silt loam, 2 to 5 percent slopes 330 0.1
485 Spillville loam, 0 to 2 percent slopes 3,740 1.0
4858 Spillville loam, 2 to 5 percent slopes 2,990 0.8
506 acousta silty clay loam, 0 to 1 percent slopes 700 0.2
507 Canisteo silty clay loam, 0 to 2 percent slopes 217,385 74
511 Blue Earth silty clay loam, 0 to 1 percent slopes 2,345 0.6
559 Talcot clay loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes ___ 385 0.1
577C2 Everly clay loam, 4 to 9 percent slopes, moderately eroded 600 0.2
577D2 Everly clay loam, 9 to 14 percent slopes, moderately eroded _______________ 260 0.1
606 Lanyon silty claY loam, 0 to 1 percent slopes 320 0.1
733 Calco silty clay loam, 0 to 2 percent slopes 1,110 0.3
8238 Flagler sandy loam, calcareous subsoil variant, 2 to 5 percent slopes —_______ 865 0.2
823C2 Flagler sandy loam, calcareous subsoil variant, 5 to 9
percent slopes, moderately eroded 450 0.1
Gravel pits and quarries 1,065 0.3
Water, borrow areas, and miscellaneous land 550 0.1
Total 369,920 100.0

! Less than 0.1 percent.

(10YR 3/2) silt loam; some thin strata
of dark grayish brown (10YR 4/2);
moderate thin platy structure; friable;-
common medium distinct reddish mot-
tles; neutral; clear smooth boundary.

C2-—25 to 35 inches; very dark gray (N 3/0)
heavy silt loam; common fine faint very
dark grayish brown (2/5Y 8/2) mot-
tles; moderate thin platy structure; fri-
able; common medium reddish brown
mottles; slightly acid; abrupt smooth
boundary.

Al11b—35 to 39 inches; black (10YR 2/1) light
silty clay loam; common fine faint very
dark gray (10YR 3/1) mottles; moder-
ate fine and very fine subangular blocky
structure; friable; slightly acid; gradual
smooth boundary.

A12b—39 to 57 inches; black (10YR 2/1) silty
clay loam; weak fine and very fine sub-
angular blocky structure; friable; neu-
tral; gradual smooth boundary.

A13b—57 to 70 inches; black (10YR 2/1) heavy
silty clay loam; weak fine and very fine
subangular blocky structure; friable;
few fine reddish accumulations (ox-
ides) ; mildly alkaline.

The A and C horizons are black (10YR 2/1) to very

dark grayish brown (10YR 3/2) silt loam but are
light silty clay loam in places. The Ab horizon is black
(N )2/0, 10YR 2/1, 0or 5Y 2/1) or very dark gray (5Y
3/1). :

The upper boundary of the Ab horizon generally is
at a depth of 20 to 40 inches, but in mapping unit
430B the boundary is below a depth of 40 inches. This
is not within the defined range of the Ackmore series,
but this difference does not significantly affect the use
and behavior of the soil.

Ackmore and Kennebec soils formed in similar par-
ent material and are in similar landscape positions.
Ackmore soils are more stratified than Kennebec soils,
and they typically have a buried soil that Kennebec
soils do not have.

430—Ackmore silt loam, 0 to 2 percent slopes. This
soil is generally in areas near streams. Most areas are
2 to 10 acres in size and are long and narrow in shape.
This soil has the profile described as representative of
the series.

The main management concern is wetness. This soil
is well suited to cultivated crops if it is adequately
drained and if flooding is controlled. Undrained and
unprotected areas are better suited to pasture than to
cultivated crops. This soil is usually farmed with other
nearly level bottom land soils, some of which are
poorly drained. Capability unit IIw-2.

430B—Ackmore silt loam, 2 to 5 percent slopes. This
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soil is on foot slopes. Most areas are 2 to 20 acres in
size and are long and narrow in shape.

This soil has a moderate erosion hazard. It receives
runoff from adjoining slopes, which, if not controlled,
causes rilling, siltation, and, in places, wetness. This
soil is well suited to cultivation if runoff is controlled.
This soil is generally farmed with nearly level bottom
land soils, but some areas are farmed with the adjoin-
ing upland soils. Capability unit ITe-1.

Afton series

The Afton series consists of poorly drained, nearly
level soils in drainageways. These soils formed in mod-
erately fine textured loess and local alluvium. The na-
tive vegetation was tall grasses and some sedges.

In a representative profile the surface layer is black
silty clay loam about 25 inches thick. The subsoil is
silty clay loam about 23 inches thick and has distinct
yellowish brown mottles. The upper part of the subsoil
is very dark gray, and the lower part is gray and olive
gray. The underlying material is gray silty clay loam
that has distinct yellowish brown mottles.

Permeability is moderately slow, and available wa-
ter capacity is high. The rooting zone is deep, but in
wet seasons it is restricted by a high water table.
Organic matter content is high.

Afton soils are generally used for cultivated crops.
Undrained areas are generally used for pasture.

Representative profile of Afton silty clay loam, 0 to
2 percent slopes, in a cultivated area, 1,100 feet south
and 100 feet east of the northwest corner of sec. 1, T.
89 N, R. 38 W.: }

Ap—O0 to 8 inches; black (N 2/0) heavy silty clay
loam; cloddy; friable; neutral; abrupt
smooth boundary.

A12—S8 to 19 inches; black (N 2/0) medium silty
clay loam; weak medium angular blocky
structure parting to moderate fine granu-
lar and moderate very fine subangular
blocky; firm; thin discontinuous shiny
coats on ped surfaces; neutral; gradual
smooth boundary.

A3—19 to 25 inches; black (N 2/0) heavy silty
clay loam; moderate fine granular and
very fine and fine subangular blocky
structure; firm; thin discontinuous shiny
coats on ped surfaces; neutral; clear
smooth boundary.

B21g—25 to 32 inches; very dark gray (5Y 3/1)
heavy silty clay loam; few fine distinct
yellowish brown (10YR 5/6) mottles;
moderate fine granular and fine and very
fine subangular blocky structure; firm;
thin discontinuous shiny coats on ped
surfaces; neutral; clear smooth bound-

ary.

B22g—32 to 89 inches; gray (5Y 5/1) and olive
gray (5Y 5/2) medium silty clay loam
with dark gray (5Y 4/1) coats on ped
surfaces; common fine distinct yellowish
brown (10YR 5/6) mottles; moderate
fine and fine subangular blocky struc-
ture; friable; mildly alkaline; gradual
smooth boundary.

B31g—39 to 43 inches; olive gray (5Y 5/2) light
silty clay loam with some gray (5Y 5/1)
and dark gray (5Y 4/1) coats on ped
surfaces; many fine distinct yellowish
brown (10YR 5/6) mottles; moderate
very fine and fine subangular blocky
structure; friable; mildly alkaline;
gradual smooth boundary. ) i

B32g—43 to 48 inches; gray (5Y 5/1) light silty
clay loam; many fine distinct yellowish
brown (10YR 5/6 and 5/8) mottles;
weak fine subangular blocky structure;
friable; few fine dark accumulations
(oxides); mildly alkaline; gradual
smooth boundary. .

Cg—48 to 60 inches; gray (5Y 5/1) light silty
clay loam; many medium distinct
yellowish brown (10YR 5/6 and 5/8)
mottles; very weak coarse prismatic
structure; friable; few fine dark ac-
cumulations (oxides); strong efferves-
cence; moderately alkaline. )

The A horizon is neutral or mildly alkaline and is
20 to 30 inches thick. The upper part of the B horizon
is mildly alkaline or neutral, and the lower part is
mildly alkaline or moderately alkaline. The B horizon
is very dark gray (5Y 3/1) or dark gray (5Y 4/1) in
the upper part and dark gray (5Y 4/1) to light olive
gray (5Y 6/2) in the lower part. It has distinct
yellowish brown or strong brown mottles and is 20 to
30 inches thick. The C horizon is gray (5Y 5/1) to
light olive gray (FY 6/2) light silty clay loam or
heavy silt loam. .

Afton, Primghar, and Marcus soils formed in
similar material, Afton soils have a thicker A horizon
than Marcus and Primghar soils, and they are more
poorly drained than Primghar soils.

31—Afton silty clay loam, O to 2 percent slopes. This
soil is in concave or plane areas in drainageways. Most
areas are 5 to 20 acres in size and are long and narrow
in shape. Most areas of this soil are cut by a waterway.

Included with this soil in mapping are some
calcareous soils similar to this Afton soil. Also included
are a few areas of wet, seepy land and a few areas
that have deep cuts.

The main management concern is wetness, which
limits use of farm equipment for long periods in some
areas. Excess water from the adjoining areas of soils
runs onto this soil. This soil is well suited to cultivated
crops if it is adequately drained, but is better suited
to pasture or wildlife habitat if it is undrained. Most
areas are farmed with the better drained adjoining
soils. Artificial drainage is essential to avoid long de-
lays in field operations. Maintaining good tilth is
difficult because of the wetness and the silty clay loam
texture of the surface layer. Capability unit IIw-1.

Alluvial land

315—Alluvial land is bottom lands that are in low-
lying areas next to streams. Most areas are 5 to 50
acres in size and are long and narrow in shape. They
are mostly stratified loam and sand with little or no
soil horizon development,

Most areas are subject to frequent flooding. Some
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areas have old stream channels, many of which are
ponded for long periods after floods. Many areas are
somewhat droughty because of the limited available
water capacity. These miscellaneous areas are gen-
erally used for pasture or woodland. They are suited to
pasture and hay if flooding is infrequent, and they are
we.lé %ute(ll to wildlife habitat and woodland. Capability
unit Vw-1.

Biscay series

The Biscay series consists of poorly drained, nearly
level soils on uplands and stream benches. These soils
formed in alluvial sediment over sand and gravel. The
native vegetation was tall prairie grasses and sedges.

In a representative profile the surface layer is black
and very dark gray clay loam and loam about 17
inches thick. The subsoil is about 21 inches thick. The
upper part is dark plive gray loam, and the lower part
is dark gray and olive gray sandy loam and sandy clay
loam. The underlying material is olive gray loamy
sand, sand, and gravel.

Permeability' is moderate in the upper part of the
profile and rapid in the underlying material. Available
watex_' capacity is moderate. The rooting zone is
restricted by a shallow depth to sand and gravel and
in wet seasons by a high water table. Organic matter
content is high. '

Biscay soils_ are mainly used for cultivated crops.
. Representative profile of Biscay clay loam, 32 to 40
inches to sand and gravel, 0 to 2 percent slopes, in a
cultivated area, 55 feet south and 535 feet west of the
ggr%}‘}east corner of SE14NE1,, sec. 7, T. 89 N., R.

Ap—O0 to 12 inches black (N 2/0) clay loam;
cloddy; parting to friable; neutral;
abrupt smooth boundary.

A3—12 to 17 inches; very dark gray (5Y 8/1)
loam; few fine and medium faint dark
olive gray (5Y 3/2) mottles; weak fine
subapgular blocky structure; friable; few
medium dark accumulations (oxides);
neutral ; clear smooth boundary.

Blg—17 to 24 inches; dark olive gray (5Y 8/2)
loam; weak medium prismatic structure
parting to weak medium subangular
blocky; friable; neutral; abrupt smooth
boundary. '

B2g—24 to 28 inches; dark gray (5Y 4/1)
sandy clay loam; weak medium pris-
matic structure parting to weak medium
subangular blocky; friable; neutral;
abrupt smooth boundary.

B3g—28 to 38 inches; olive gray (5Y 4/2)
sandy loam; very weak medium pris-
matic structure parting to very.weak
medium subangular blocky ; very friable;
mildly  alkaline; gradual smooth
boundary.

IIC1g—38 to 47 inches; olive gray (5Y 4/2)
loamy sand; some fine gravel; few fine
distinct olive mottles; single grained;
loose; mildly alkaline; gradual wavy
boundary.

TIC2g—47 to 84 inches; olive gray (5Y 5/2)

sand ; some gravel ; single grained; loose;
weak effervescence; mildly alkaline.

The A horizon is slightly acid to mildly alkaline and
is 14 to 24 inches thick. It is loam or light clay loam.
In some places to lower part is black (N 2/0). The B
horizon is loam, sandy clay loam, or light clay loam
and is 10 to 24 inches thick. The B2 and B3 horizons
are gray (5Y 5/1), dark gray (5Y 4/1), or olive gray
(5Y 4/2 or 5/2). The IIC horizon is loamy sand, sand,
or gravel. It is commonly calcareous and moderately
alkaline throughout, but in places the upper part is
leached ‘of carbonates and is mildly alkaline. The IIC
horizon is gray (5Y 5/1), olive gray (5Y 5/2), light
gray (5Y 6/1), or olive gray (5Y 5/8). Colors are
stratified and mixed.

In places the lower part of the B horizon is sandy
loam and is thicker than the defined range of the
Biscay series, but these differences do not significantly
alter the use and behavior of the soils.

Biscay and Talcot soils formed in similar parent
material. Biscay soils are noncalcareous in the solum,
and Talcot soils are calcareous. Biscay soils and
Webster soils are poorly drained, but Biscay soils are
coarser textured and are underlain by sand and gravel.

259—Biscay clay loam, 32 to 40 inches to sand and
gravel, 0 to 2 percent slopes. This soil is generally at
lower elevations than adjoining soils. Most areas are
2 to 10 acres in size and are irregular in shape. '

Included with this soil in mapping are similar soils
that have sand and gravel at a depth of 24 to 32
inches. . Also included are areas in the upper Boyer
River valley that have more silt in the upper part
of the profile than this Biscay soil.

The main management concern is wetness. Excess
water from adjoining areas runs onto this soil. The
limited available water capacity of the underlying
sand and gravel makes this soil droughty during dry
seasons. This soil is well suited to cultivated crops if
the soil is adequately drained. Root growth is restricted
by the underlying sand and gravel and by a high water
table during wet seasons. The sand and gravel also
limit the use of tile drains. Capability unit ITw-1.

Blue Earth series

The Blue Earth series consists of very poorly
drained, nearly level, calcareous soils in depressions.
These soils formed in moderately fine textured
glacial lake sediment. The native vegetation was marsh-
grasses, sedges, and other grasses tolerant to excess
wetness.

In a representative profile this soil is black silty
clay loam to a depth of 60 inches.

Permeability is moderate to slow, and available
water capacity is high. The rooting zone is deep, but in
wet seasons it is restricted by a high water table.
Organic matter content is high.

Blue Earth soils are generally used for cultivated
crops and pasture. Undrained areas are better suited
to pasture than to cultivated crops..

Representative profile of Blue Earth silty clay loam,
0 to 1 percent slopes, in a cultivated area, 200 feet west
and 500 feet north of the southeast corner of NW1j
of sec. 13, T. 86 N., R. 37 W.:

Leop—0 to 9 inches; black (N 2/0) silty clay
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loam; weak fine granular and weak very
fine subangular blocky structure; fri-
able; strongly effervescent; moderately
alkaline; abrupt smooth boundary.

Lco2—9 to 14 inches; black (5Y 2/1) silty clay
loam; few thin sandy lenses; few fine
faint very dark gray (5Y 3/1) mottles;
weak fine subangular blocky structure;
friable; numerous snail shells; strongly
effervescent; moderately alkaline; abrupt
smooth boundary.

Lco3—4 to 22 inches; black (5Y 2/1) silty clay
loam; few fine very dark gray (5Y 3/1)
mottles; moderate weak fine prismatic

- structure; friable; few snail shells;
strongly effervescent; moderately alka-
line; clear smooth boundary.

Lcod—22 to 28 inches; black (5Y 2/1) silty clay
loam; weak fine subangular blocky
structure; friable; layer of clam shells;
many fine- reddish accumulations
(oxides); silt coats on peds; strongly
effervescent; moderately alkaline; clear
smooth boundary. :

Lco5—28 to 33 inches; black (5Y 2/1) silty clay
loam; few thin sandy lenses; friable;
many fine reddish accumulations
(oxides) in root channels; strongly
effervescent; moderately alkaline; clear
smooth boundary.

Lco6—33 to 40 inches; black (5Y 2/1) silty clay
loam; weak fine angular and subangular
blocky structure; friable; ash layer at a
depth of 38 to 39 inches; strongly
effervescent; moderately alkaline; clear
smooth ‘boundary.

Lco7—40 to 60 inches; black (5Y 2/1) silty clay
loam; few thin sandy lenses; weak fine

subangular blocky structure; friable;
strongly effervescent; ‘moderately
alkaline.

Depth to the glacial till or glacial sediment ranges
from about 30 inches to more than 80 inches. The
underlying material is black (10YR 2/1) to olive gray
(5Y 5/2) silty clay loam or clay loam.

Blue Earth, Okoboji, and Palms soils formed on
similar landscapes. Blue Earth soils have a higher
organic matter content than Okoboji soils and a lower
organic matter content than Palms soils. Blue Earth
soils are calcareous throughout, and Okoboji soils are
noncalcareous. i
- 511—Blue Earth silty clay loam, 0 to 1 percent
slopes. This soil is in depressions that are surrounded
by better drained soils. Most areas are 2 to 20 acres in
size, but Goose Lake, which is southwest of Wall
Lake, Iowa, is about 960 acres in size. Most areas are
irregular in shape.

The main management concern is wetness. Crops are

generally more susceptible to frost on this soil than on-

the surrounding soils, which are a few feet higher in
‘elevation. This soil is suited to cultivated crops if
drainage is adequate and if flooding and ponding are
controlled. Undrained areas are better suited to pasture
or to wildlife habitat than to most other uses. Capabil-
ity unit IITw-1.

Bolan series

The Bolan series consists of well drained, gently
sloping to strongly sloping soils on uplands. These soils
formed in' mixed, moderately fine textured loess and
loamy sand or sand over loamy sand and sand of
eolian origin. The native vegetation was prairie
grasses.

In a representative profile the surface layer is 11
inches thick. The upper part is very dark brown
loam, and the lower part is very dark grayish brown
and dark brown loam. The subsoil is about 21 inches
thick. The upper part is dark brown loam, the middle
part is dark yellowish brown loam, and the lower
part is dark yellowish brown loamy fine sand. The
underlying material is yellowish brown fine sand.

Permeability is moderate in the surface layer and
subsoil, and it is rapid in the coarse textured under-
lying material. Available water capacity is moderate.
The rooting zone is restricted by depth to sand.
Organic matter content is moderate to low, depending
on the thickness of the surface layer.

Bolan soils are used for cultivated crops and pasture.

Representative profile of Bolan loam, 5 to 9 percent
slopes, moderately eroded, in a pasture, 580 feet north
and 300 feet east of the southwest corner of the NW1/,
of sec. 6, T. 86 N., R. 38 W.:

Ap—O0 to 7 inches; very dark brown (10YR 2/2)

‘ loam; cloddy; friable; slightly acid;

abrupt smooth boundary.

A3—7 to 11 inches; very dark grayish brown
(10YR 3/2) and dark brown (10YR
4/3) loam; weak very fine subangular
blocky structure; friable; slightly acid;
clear smooth boundary.

B1—11 to 14 inches; dark brown (10YR 4/3)
loam: many very dark grayish brown
(10YR 3/2) ped coatings; weak fine
subangular blocky structure; friable;
slightly acid; gradual smooth boundary.

B21—-14 to 19 inches; dark yellowish brown
(10YR 4/4) heavy loam, few dark brown
(10YR 3/3) ped coatings; weak fine
subangular blocky structure; friable;
slightly acid; gradual smooth boundary.

B22--19 to 24 inches; dark yellowish brown
(10YR 4/4) ped coatings; weak fine sub-
angular blocky structure; friable;
slightly acid; gradual smooth boundary.

1IB3—24 to 82 inches; dark yellowish brown
(10YR 4/4) loamy fine sand; weak
medium subangular Dblocky structure;
very friable; slightly acid; clear smooth
boundary.

1IC—32 to 60 inchés; yellowish brown (10YR
5/4) fine sand; single grained; loose;
_neutral.

The solum is slightly acid or neutral and is 10 to
16 inches thick unless eroded. The A horizon is
black (10Y 2/1) or very dark brown (10YR 2/2)
in the upper part and very dark gray (10YR 3/1),
very dark brown (10YR 2/2), or very dark grayish
brown (10YR 3/2) in the lower part. Some brown
(10YR 4/8) material is mixed in places. The A
horizon is loam or silt loam high in content of sand.
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The upper part of the B horizon is dark brown (10YR
3/3) to dark yellowish brown (10YR 4/4) loam or
silt loam that is high in content of sand, and it is
brown (10YR 4/8) to dark yellowish brown (10YR
4/4) fine sandy loam to loamy fine sand in the lower
part. It is 20 to 32 inches thick. The underlying
material is dark - yellowish brown (10YR 4/4) or
yellgwish brown (10YR 5/4) loamy fine sand or fine
sand.

Bolan and Wadena soils formed in layers of con-
trasting soil material. Bolan soils formed in wind-
deposited loess mixed with fine sand over fine sand
that contains little or no gravel or coarse sand, but
Wadena soils formed in medium textured outwash and
glacial sediment that has numerous pebbles over me-
dium to coarse sand and gravel.

174B—Bolan loam, 2 to 5 percent slopes. This soil
is on convex ridgetops. Most areas are 2 to 20 acres
in size and are irregular in shape. This soil has a
profile similar to the one described as representative
of the series, but the surface layer is very dark brown
to a depth of 10 or 12 inches.

Included with this soil in mapping are some areas
of soils that have a thinner surface layer than this
Bolan soil. Also included are areas of soils that are
stratified with fine sandy loam in the upper part of
the subsoil and with silty layers in the lower part. In
places, the layer between depths of 40 and 60 inches is
light silty clay loam or silt loam.

This soil has moderate erosion and drought
hazards. It is well suited to cultivated crops if erosion
is controlled. Conservation practices that reduce run-
off increase the amount of water that is stored in the
soil and is available to plants. Practices that leave crop
residue on the surface also help to conserve moisture.
Capability unit ITe-2.

174C2—Bolan loam, 5 to 9 percent slopes, mod-
erately eroded. This soil is on convex hillsides. Most
areas are 2 to 20 acres in size and are irregular in
shape. This soil has a profile similar to the one
described as representative of the series, but in most
cultivated areas erosion has removed part of the
original surface layer so that the plow layer is very
dark grayish brown and is partly mixed with the
brown subsoil.

Included with this soil in mapping are areas of
soils that are stratified with fine sandy loam material
in the upper part of the subsoil and other areas of soils
that have silty lenses in the lower part of the subsoil.

In places the layer between depths of 40 and 60 inches

is light silty clay loam or silt loam.
This soil has severe erosion and drought hazards.
It is suited to cultivated crops if erosion is con-

trolled. The hazard of drought is increased if runoff -

is not controlled. Terraces, contour tillage, and other
conservation practices that reduce runoff increase the
amount of water that is stored in the soil and is
available to plants. Practices that leave crop residue
on the surface also help to conserve moisture.
Capability unit I1Ie-3.

174D2—Bolan loam, 9 to 14 percent slopes, mod-
erately eroded. This soil is on convex hillsides. Most
areas are 2 to 5 acres in size and are irregular in
shape. This soil has a profile similar to that described
as representative of the series, but in cultivated areas

the plow layer is very dark grayish brown and is
partly mixed with material from the brown subsoil.

Included with this soil in mapping are areas of
soils that are stratified with fine sandy loam in the
upper part of the subsoil and other areas that are
stratified with silty lenses in the lower part of the
subsoil. In places the layer between depths of 40 and
60 inches is light silty clay loam or silt loam.

This soil has severe erosion and drought hazards.
It is suited to hay or pasture. These areas can some-
times be planted to cultivated crops if erosion is con-
trolled. The hazard of drought is severe because of the
limited available water capacity, especially if yunoﬂ:‘
is not controlled. Practices that conserve moisture,
such as contour tillage and tillage that leaves crop
residue on the surface, are needed. Capability unit
IVe-2.

Calco series

The Calco series consists of poorly drained, nearly
level soils on bottom lands. These soils _formed in
moderately fine textured alluvium. The native vegeta-

"tion was grasses, sedges, and some trees.

In a representative profile the surface layer is
black silty clay loam about 36 inches thick. The sub-
soil and underlying material are black silty clay loam
that has distinct mottles. .

Permeability is moderately low, and available water
capacity is high. The rooting zone is deep, but in wet
seasons it is restricted by a high water table. Organic
matter content is high. )

Calco soils are generally used for cultivated crops,
but most undrained areas are used for pasture.

Representative profile of Calco silty clay loam, 0 to
2 percent slopes, in a cultivated area, 125 feet east
and 200 feet south .of the northwest corner of
SW14SWY, of sec. 7, T. 8 N, R. 35 W.: )

A11—0 to 17 inches; black (N 2/0) light silty
clay loam; weak very fine subangular
blocky structure; friable; strongly effer-
vescent; moderately alkaline; clear
smooth boundary. )

Al12—17 to 24 inches; black (N 2/0) medium
silty clay loam; weak fine subangular
blocky structure; firm; strongly efferves-
cent; moderately alkaline; gradual
boundary. .

A13—24 to 36 inches; black (N 2/0) heavy silty
clay loam; weak fine prismatic structure
parting to weak fine subangular blocky;
firm;  mildly alkaline; clear smooth
boundary. )

Bg—36 to 49 inches; black (5Y 2/1) medium
silty clay loam; very dark gray (10YR
3/1) kneaded; common fine distinct dark
yellowish brown (10YR 4/4) mottles;
weak fine prismatic structure; friable;
mildly alkaline; abrupt smooth bound-

ary. ) _
Clg—49 to 59 inches; black (5Y 2/1) light silty
clay loam; very dark gray (10YR 3/1)
kneaded ; many fine distinct dark yell_ow-
ish brown (10YR 4/4) mottles; massive;
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friable ; strongly effervescent ; moderately
alkaline; abrupt smooth boundary.

C2g—59 to 63 inches; black (5Y 2/1) light silty
clay loam; massive; friable; yellowish
red (YR 4/8) coats on root channels;
light gray (5Y 6/1) streaks; strongly
effervescent ; moderately alkaline; abrupt
smooth boundary.

The A horizon is 24 to 36 inches thick. The B
horizon, if present, is black (N 2/0) to very dark
gray (5Y 3/1) and is less than 15 inches thick. The
C horizon is mainly black (N 2/0 or 5Y 2/1) and very
dark gray (5Y 3/1) to gray (5Y 6/1) silty clay loam,
but in places it is stratified with clay loam, silt loam,
or loam. .

Calco, Colo, and Coland soils are poorly drained and
formed in alluvial material. Calco soils are calcareous,
and Colo and Coland soils are noncalcareous. Calco
soils have less sand in the solum than Coland soils.

733—Calco silty clay loam, 0 to 2 percent slopes.
This soil is in areas next to streams or waterways.
Most areas are 5 to 20 acres in size and are long and
narrow in shape.

Included with this’ soil in mapping are areas of
soils that are more sandy than this Calco soil. Also
included are areas of noncalcareous Colo soils.

The main management concern is wetness. Another
management- concern is the reduced . availability of
some plant nutrients caused by the high content of
lime. This soil is well suited to cultivated crops if it is
adequately drained and if flooding is controlled; Most
areas can be farmed separately or with other nearly
level soils, Maintaining good tilth is a moderate con-
cern. Inadequately drained areas are generally better
sui.ttechto %)asture than to cultivated crops. Capability
unit IIw-2.

Canisteo series

The Canisteo series consists of poorly drained,
nearly level soils on uplands. Canisteo soils formed in
medium textured and moderately fine textured glacial
sediment. The native vegetation was tall grasses and
sedges.

In a representative profile the surface layer is
silty clay loam about 16 inches thick. The upper part
is black, and the lower part is very dark gray. The
subsoil is gray, olive gray, and light olive gray light
clay loam and loam about 30 inches thick. The under-
lying material is olive gray loam and light clay loam
that has brownish mottles.

Permeability is moderate, and available water
capacity is high. This soil is mildly alkaline and is
calcareous throughout. The rooting zone is deep, but in
wet seasons it is restricted by a high water table.
Organic matter content is high,

Canisteo soils are used mostly for cultivated crops.

Representative profile of Canisteo silty clay loam, 0
to 2 percent slopes, in a cultivated area, 480 feet west
and 170 feet south of the northeast corner of the
SE1NE1 sec. 36, T. 87 N., R. 36 W.:

Ap—O0 to 8 inches; black (N 2/0) light silty clay
loam; cloddy; friable; strongly efferves-

cent ; moderately alkaline ; abrupt smooth
boundary. )

Al12-—8 to 11 inches; black (N 2/0) light silty
clay loam; weak fine granular and weak
very fine subangular blocky structure;
friable; strongly effervescent; moder-
ately alkaline; gradual smooth boundary.

A3—11 to 16 inches; very dark gray (10YR
3/1) medium silty clay loam; common
very fine olive gray (5Y 4/2) mottles;
weak fine granular and weak very fine
subangular blocky structure; friable;
strongly effervescent; moderately alka-
line; gradual smooth boundary.

Blg—16 to 23 inches; gray (5Y 5/1) and very
dark gray (Y 3/1) light clay loam;
weak fine granular and weak very fine
subangular blocky structure; friable;
yellowish brown (10YR 5/6) accumula-
tions (oxides); strongly effervescent;
moderately alkaline; clear smooth
boundary.

B2g—23 to 31 inches; gray (5Y 5/1) and olive
gray (5Y 5/2) light clay loam; weak
very fine subangular blocky structure;
friable; few fine distinct yellowish
brown accumulations (oxides); dark
gray fills in wormholes and root chan-
nels; strongly effervescent; moderately
alkaline; gradual smooth boundary.

B3g—31 to 46 inches; light olive gray (5Y 6/2)
loam; weak fine subangular blocky
structure; friable; common fine distinct
yellowish brown accumulations (oxides) ;
strongly effervescent; moderately alka-
line; gradual smooth boundary.

C1—46 to 64 inches; olive gray (5Y 5/2) loam;
common medium yellowish brown (10YR
5/8) mottles; massive; friable; few
reddish concretions; strongly efferves-
cent; moderately alkaline; gradual
smooth boundary.

C2—64 to 70 inches; olive gray (bY 5/2) light
clay loam; strong brown (7.5YR 5/6)
mottles; massive; friable; few reddish
concretions; strongly effervescent; mod-
erately alkaline.

The A horizon is loam, silty clay loam, or clay loam
14 to 24 inches thick. The B horizon is very dark gray
(5Y 8/1) or dark gray (bY 4/1) in the upper part
and in a few places is gray (5Y 3/1) or light gray
(5Y 6/1). It is dark gray (5Y 4/1) to pale olive (5Y
6/3) in the lower part. It is loam or clay loam 10 to
30 inches thick. The C horizon is loam or clay loam.
It is gray (5Y 5/1), olive gray (5Y 5/2), and light
olive gray (5Y 6/2) and has yellowish brown (10YR
5/8) mottles.

Canisteo, Webster and Harps soils formed in
similar parent materials. Canisteo soils are moder-
ately calcareous throughout, Webster soils are non-
calcareous in the solum, and Harps soils are highly
calcareous. ,

507—~Canisteo silty clay loam, O to 2 percent slopes.
Areas of this soil range from 2 acres to more than 100
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acres in size. They are at lower elevations than most
of the better drained adjoining soils.

. Included with this soil in mapping are small areas
in depress’lons which tend to pond.

The main management concern is wetness. Another
management concern is the reduced availability of
some pla}nt nutrients caused by the high content of
lime. This soil is well suited to cultivated crops if it is
adequately dI:alned. If the soil is inadequately drained,
root growth is restricted during wet seasons and it is
difficult to maintain good tilth. Tile .is generally used
to reduce wetness. Capability unit IIw-1.

Clarion series

The Clarion series consists of well drained, gently
slqpmg to str:ongly sloping soils on uplands. Clarion
soils formed in glacial till. The native vegetation was
tall prairie grasses.

Ina representative profile the surface layer is about
16 inches thick. The upper part is black loam, and the
lower part is dark brown loam. The subsoil is brown
and dark yellowish brown loam about 16 inches thick.
The underlying material is light olive brown loam.

P_ermgab1hty 1s moderate, and available water ca-
pacity is high. The rooting zone is deep. Organic
matter content is generally moderate, depending on
the extent of erosion. ’

Clarion soils are generally used for cultivated
crops, but a few areas.of the more sloping Clarion soils
are in pasture. '

Represent_ative profile of Clarion loam, 2 to 5 per-
cent slopes, in a cultivated field, 300 feet west and 300
feet north of the southeast corner of sec. 12, T. 86 N.,
R. 35 W.: '

Ap—o0 to 7 inches; black (10YR 2/1) heavy loam;
weak fine granular structure; friable;
slightly acid; abrupt smooth boundary.
to 10 inches; black (10YR 2/1) heavy
loam ; weak very fine and fine subangular
blocky structure; friable, neutral; clear
smooth boundary.

A3—10 to 16 inches; dark brown (10YR 3/3)
heavy  loam;  thick very dark
gray (10YR 3/1) coats on peds; weak
very fine and fine subangular blocky
structure; friable; neutral; clear smooth
boundary.

B21—16 to 24 inches; brown (10YR 4/3) heavy
loam; thin very dark grayish brown
(10YR 3/2) coats on peds; weak very
fine and fine subangular blocky struc-
ture; friable; neutral; cledr smooth
boundary.

B22—24 to 32 inches; dark yellowish brown
(10YR 4/4) heavy loam; weak fine
subangular blocky structure; friable;
neutral; abrupt smooth boundary.

C—32 to 60 inches; light olive brown (2.5Y
5/6) loam; few fine distinct light olive
gray (5Y 6/2) mottles ; massive; friable:
few reddish accumulations (oxides) ;
few soft lime accumulations; strongly
effervescent; moderately alkaline; clear
smooth boundary.

Al12—7

The solum is slightly acid or neutral. The A1 horizon
is black (10YR 2/1) or very dark brown (10YR 2/2)
loam or light clay loam 6 to 12 inches thick. If
cultivated, the Ap horizon is black (10YR 2/1) to very
dark grayish brown (10YR 8/2) loam or light clay
loam. The A3 horizon, if present, is generally very
dark grayish brown (10YR 3/2) or dark brown
(10YR 3/3) with darker coats on the peds. It is loam
or light clay loam and is 4 to 8 inches thick. The B
horizon is dark brown (10YR 3/3), brown (10YR
4/3), or dark yellowish brown (10YR 4/4) loam or
light clay loam 10 to 80 inches thick. The C horizon is
generally dark yellowish brown (10YR 4/4), yellow-
ish brown (10YR 5/4), or light olive brown (2.5Y
5/4) loam or light clay loam.

Because of erosion, mapping units 138C2 and 138D2
have a thinner dark colored surface layer than is de-
fined in the range of the Clarion series.

The Clarion, Nicollet, and Lester soils formed in
similar parent material. Clarion soils are bet.tqr
drained than Nicollet soils. They formed under prairie
grasses, and they have a less clayey B horizon than the
Lester soils that formed under trees and grasses.

138B—Clarion loam, 2 to 5 percent slopes. This soil
is on convex knolls and on convex ridgetops that ad-
join moderately sloping or strongly sloping soils on
hillsides. Most areas are 2 to 10 acres in size and are
surrounded by less well drained soils. This soil has
the profile described as representative of the series.
The surface layer has about 4 percent organic matter.

Included with this soil in mapping are spots of
sandy or gravelly soils and 14- to 2-acre areas of
Storden soils. These areas are shown on the map with
special symbols.

This soil has a moderate erosion hazard. Soil blow-
ing is a hazard if the soil is left bare during winter.
This soil is well suited to cultivated crops if erosion is
controlled. Slopes typically are short and irregular,
especially where the soil is on knolls; these areas are
generally farmed with the surrounding soils, which
are mostly nearly level. Conservation practices that
require contour tillage are difficult to establish. Good
use of crop residue and manure is helpful in these

~areas. Terraces, contour tillage, and other conservation

practices are generally suitable where the soil is on
ridgetops upslope from more sloping soils. Capability
unit ITe-1.

138C—Clarion loam, 5 to 9 percent slopes. This soil
is on convex side slopes. Most areas are 5 to 10 acres
in size. They generally adjoin areas of gently sloping
soils that are upslope or strongly sloping soils that are
downslope. Some areas are on knolls surrounded by less
well drained soils. This soil has a profile similar to the
one described as representative of the series, but the
surface layer is typically very dark brown. The surface
layer has 3 to 4 percent organic matter.

Included with this soil in mapping are spots of
gravelly or sandy soils and 14- to 2-acre areas of
Storden soils. These areas are shown on the map with
special symbols. Also included are areas of moderately
eroded Clarion soils. N

This soil has a severe erosion hazard. It is suited to
cultivated crops if erosion is controlled. Conservation
practices that require contour tillage are difficult to
establish in some places because of short, irregular
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slopes. Good use of crop residue and manure is helpful
in these areas. Many areas are in pasture where it is
not possible to establish adequate conservation prac-
tices. Maintaining good tilth is generally not a concern.
Capability unit IIle-1.

138C2—Clarion loam, 5 to 9 percent slopes, moder-
ately eroded. This soil is on convex side slopes. Most
areas are 5 to 10 acres in size. They generally adjoin
areas of gently sloping soils that are upslope or
strongly sloping soils that are downslope. Some areas
are on knolls surrounded by less well drained soils. This
soil has a profile similar to the one described as repre-
sentative of the series, but the surface layer is typically
a very dark grayish brown plow layer that is partly
mixed with material from the dark brown subsoil and
has 2 to 8 percent organic matter. Also, the depth to
the caleareous substratum is less than in the repre-
sentative profile.

Included with this soil in mapping are spots of sandy
or gravelly soils, 14- to 2-acre areas of Storden soils,
and spots of severely eroded soils. These areas are
shown on the map with special symbols.

This soil has a severe erosion hazard. It is suited to
cultivated crops if erosion is controlled. Maintaining
good tilth and establishing a good seedbed are more of
a concern than on less eroded Clarion soils. Conserva-
tion practices that require contour tillage are difficult
to establish in some places because of short, irregular
slopes. Good use of crop residue and manure is helpful
in these areas. Capability unit IIle-1.

138D2—~Clarion loam, 9 to 14 percent slopes, mod-
erately eroded. This soil is on convex side slopes. Most
areas are 2 to b acres in size. Typically they are down-
slope from areas of less sloping soils or upslope from
more sloping soils. This soil has a profile similar to the
one described as representative of the series, but com-
bined thickness of the surface layer and subsoil is less,
in cultivated areas the plow layer is very dark grayish
brown and is mixed with material from the brown
subsoil, and the plow layer has about 2 percent organic
matter.

Included with this soil in mapping are spots of
sandy or gravelly soils and 14- to 2-acre areas of
Storden soils. These areas are shown on the map with
special symbols. Some areas of uneroded soils are also
included. '

This soil has a severe erosion hazard. It is suited to
cultivated crops if erosion is controlled. However,
many areas are used for pasture because of the erosion
hazard and because conservation practices are difficult
to establish on the short, irregular slopes. Capability
unit IIle-2.

Coland series

The Coland series consists of poorly drained, nearly
level and gently sloping soils on bottom lands. Coland
soils formed in alluvium. The native vegetation was
grass.

In a representative profile the upper part of the
surface layer is black clay loam about 21 inches thick,
and the lower part is very dark gray clay loam about
21 inches thick. The underlying material is olive gray
and olive sandy clay loam.

Permeability is moderately slow, and available

water capacity is high. The rooting zone is deep where
root growth is not restricted by a high water table.
Organic matter content is high.

Coland soils are generally used for cultivated crops
or pasture. Willows and other water-tolerant trees
grow in a few places. :

Representative profile of Coland clay loam, 0 to 2
percent slopes, in a cultivated field, 600 feet north and
400 feet west of the southeast corner of sec. 33, T. 87
N., R. 35 W.:

Ap—o0 to 7 inches; black (5Y.2/1) light clay loam;
cloddy; friable; neutral; abrupt smooth
boundary.

A12—T7 to 21 inches; black (5Y 2/1) medium clay
loam; few medium distinct gray (5Y
5/1) mottles; weak fine granular and
fine subangular blocky structure; fri-
able; neutral; abrupt smooth boundary.

A13—21 to 36 inches; very dark gray (5Y 3/1)
medium clay loam; common distinct
dark gray (5Y 4/1) mottles; weak very
fine and fine subangular blocky strue-
ture; friable; neutral; gradual smooth
boundary. ‘

AC—36 to 42 inches; very dark gray (5Y 3/1)
light clay loam; common fine distinct
olive gray (5Y 4/2) mottles; weak fine
prismatic structure parting to weak fine
subangular blocky; friable; neutral;
clear smooth boundary.

C1—42 to 53 inches; olive gray (5Y 4/2) sandy
clay loam; massive; friable; neutral;
clear smooth boundary.

C2—53 to 60 inches; olive gray (5Y 5/2) and
olive (Y 5/8) sandy clay loam; mas-
sive; very friable; neutral.

The solum is neutral or mildly alkaline and is 36
to 48 inches thick. The A horizon is black (N 2/0,
10YR 2/1, or 5Y 2/1) in the upper part and black
(N 2/0, 10YR 2/1, or 5Y 2/1) or very dark gray (5Y
3/1) in the lower part. It is clay loam or silty clay
loam in the upper part. In places, the A and C horizons
are mixed, or there is a thin B horizon. The C horizon
is very dark gray (5Y 8/1), dark gray (5Y 4/1), gray
(5Y 5/1), olive gray (5Y 5/2), or olive (5Y 5/3, 5/4).
Tt is generally stratified clay loam, sandy clay loam, or
sandy loam. It is neutral to moderately alkaline.

Coland, Colo, and Spillville soils formed in alluvial
material. Coland soils have more sand than Colo soils
and more clay than Spillville soils.

135—Coland clay loam, O to 2 percent slopes. This
soil is on bottom lands. Most areas are 2 to 20 acres in
size and are long and narrow in shape. This soil has
the profile described as representative of the series.

The main management concern is wetness. This soil
is well suited to cultivated crops if it is adequately
drained and if flooding is controlled. Undrained areas
and unprotected areas are better suited to pasture.
Many individual areas are in narrow valleys and are
cut by a meandering stream. Parts of these areas are
inaccessible to farm equipment so it is impractical to
plant them to cultivated crops. Capability unit IIw-2.

135B—Coland clay loam, 2 to 4 percent slopes. This
soil is along waterways and on alluvial fans. Typically,
this soil adjoins gently sloping to strongly sloping soils
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on hillsides. Most areas are 2 to 10 acres in size and
are long and narrow in shape. In places, lighter colored
overwash as much as 15 inches thick overlies the black
surface layer.

The main management concern is wetness. Erosion

is also a hazard. Water from the adjoining soils runs
across areas of this soil and causes rilling. This soil is
well suited to cultivated crops if it is adequately
drained. Undrained areas are better suited to pasture.
Many areas are in narrow valleys and are cut by a
stream that is not crossable with farm equipment;
thus, some of these areas are left in pasture. Capability
unit ITw-1.
- 201B—Coland-Spillville complex, 2 to 5 percent
slopes. This complex is in long, narrow drainageways.
Most areas are 2 to 10 acres in size. This complex is
about 60 percent Coland soils and 40 percent Spillville
soils, Coland soils are in the middle of drainageways,
ang% Spillville soils are on foot slopes next to the upland
soils.

Included with this complex in mapping are some
areas of Terril soils where this complex borders steep
Storden soils.

The main management concerns are wetness and
erosion caused mainly by runoff from upslope. These
soils are well suited to cultivated crops if the soils are
adequately drained, if vegetated waterways are main-
tained, and if flooding is controlled. Undrained areas
are suited to pasture. A few areas are inaccessible to
farm equipment because the stream meanders and is
not crossable. These areas are in pasture. Capability
unit ITw-1. '

C201B—Coland-Spillville complex, channeled, 2 to
5 percent slopes. This complex is in long, narrow drain-
ageways. Most areas are 2 to 20 acres in size. This
complex is about 65 percent Coland soils and 35 per-
cent Spillville soils. The Coland soils are in the middle
of drainageways, and the Spillville soils are on the
foot slopes next to the upland soils.

Included with this complex in mapping are some
areas of Terril soils.

The main management concerns are wetness,
sedimentation, and rilling caused by runoff from the
adjoining upland soils. These soils are not commonly
suited to cultivated crops, because the channel of the
stream cuts the area into small sections. The soils are
suited to pasture or hay if flooding is controlled. These
soils are well suited to woodland and to wildlife
habitat. Capability unit Vw-1.

Collinwood series

The Collinwood series consists of somewhat poorly
drained, nearly level to gently sloping soils on uplands.
Collinwood soils formed in glacial sediment. The native
vegetation was tall prairie grasses.

In a representative profile the surface layer is black
silty clay loam about 23 inches thick. The subsoil is
about 16 inches thick. The upper part is dark grayish
brown silty clay, and the lower part is yellowish brown
and olive gray silty clay loam. The underlying material
is olive gray and yellowish brown silty clay loam that
has distinct mottles.

Permeability is moderately slow to slow, and avail-

able water capacity is high. The rooting zone is deep.
Organic matter content is high. .
Collinwood soils are generally used for cultivated
crops, although a few areas are in pasture.”
Representative profile of Collinwood silty clay loam,
1 to 3 percent slopes, in a cultivated area, 500 feet east
and 120 feet south of the northwest corner of sec.
17, T.89 N.,36 W.: .

Ap—O0 to 9 inches; black (10YR 2/1) medium
silty clay loam; weak fine granular and
weak very fine subangular blocky struc-
ture; friable; slightly acid; abrupt
smooth boundary. )

A12—9 to 14 inches; black (10YR 2/1) medium
silty clay loam; weak fine granular and
weak very fine subangular blocky struc-
ture; friable; slightly acid; gradual
smooth boundary.

A3—14 to 23 inches; black (10YR 2/1) heavy
silty clay loam; common fine distinct
very dark grayish brown (2.5Y 3/2)
peds; weak fine granular and weak very
fine subangular blocky structure; fria-
ble; thin discontinuous shiny coatings
on ped surfaces; few fine hard accumu-
lations (oxides) ; neutral; clear smooth
boundary. )

B21—23 to 31 inches; dark grayish brown .(2.5Y
4/2) light silty clay; common fine dis-
tinct olive brown (2/5Y 4/4) mottles;
moderate very fine and fine subangular
blocky structure; firm few fine dark ac-
cumulations (oxides) ; few fine reddish
accumulations (oxides); old root chan-
nels filled with dark material from A3;

4 horizon neutral; clear smooth boundary.

B22—31 to 39 inches; olive gray (5Y 5/2) and

. yellowish brown (10YR 5/6) .heav_y
silty clay loam; weak fine prismatic
structure parting to moderate very fine
and fine subangular blocky; firm; few
fine dark accumulations (oxides);
common fine reddish accumulations
(oxides) ; thin discontinuous shiny .coat-
ings on faces of peds and prisms;
neutral ; clear smooth boundary. ,

C1—39 to 43 inches; olive gray (5Y 5/2) and
yellowish brown (10YR 5/6) medium
silty clay loam; weak fine prismatic
structure parting to weak fine subangular
blocky; friable; few fine dark and red-
dish accumulations (oxides) weakly effer-
vescent; mildly alkaline; abrupt smooth
boundary. ]

C2—43 to 60 inches; olive gray (5Y 5/2) medium
silty clay loam; common large distinct
yellowish brown (10YR 5/6) mottles;
massive but slightly stratified; friable;.
many large lime concretions; many
medium reddish accumulations (oxides) ;
few fine dark accumulations (oxides) ;
strong effervescence; moderately alka-
line. :

The solum is slightly acid or neutral except in _the
lower part. The Al horizon is medium or heavy silty
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clay loam. The A8 horizon is black (10YR 2/1) or
very dark gray (10YR 3/1) heavy silty clay loam or
light silty clay. The A horizon is 14 to 24 inches thick.
The B1 horizon, if present, is very dark grayish brown
(10YR 3/2 or 2.5Y 3/2) or dark grayish brown (10YR
4/2). The B2 horizon is light silty clay or heavy silty
clay loam. The B3 horizon is light silty clay to medium
silty clay loam. The B horizon is 15 to 30 inches thick.
The C horizon is dark grayish brown (2/5Y 5/2),
grayish brown (2/5Y 5/2), or olive gray (5Y 4/2 or
5/2) and has distincet mottles. It is heavy to medium
silty clay loam.

Collinwood soils in this county have less clay in the
upper part of the A horizon and in the C horizon than
in the defined range of the Collinwood series. Also, the
5Y hue in the lower part of the B horizon is not in the
defined range. These differences do not significantly
alter the use and behavior of the soils.

Collinwood and Waldorf soils formed in similar
parent material. Collinwood soils are better drained
than Waldorf soils. They formed in finer textured
material than Nicollet soils, which have somewhat
similar colors. '

384—Collinwood silty clay loam, 1 to 3 percent
slopes. Most areas of this soil are 5 to 20 acres in size
and are irregular in shape. Included with this soil in
mapping are soils that are similar to this Collinwood
soil but that have clay loam or loam glacial till in the
underlying material.

This soil has no major limitations, but the surface
layer has a relatively high clay content and maintain-
ing good tilth is a concern of management. This soil
is well suited to cultivated crops. Slopes are such that
surface drainage is generally good, but they are not
steep enough to cause a severe hazard of erosion. Tile
has been installed in a few areas for earlier completion
of field operations. Capability unit I-1.

Colo series

The Colo series consists of poorly drained, néarly
level and gently sloping soils on bottom lands. Colo

soils formed in alluvium. The native vegetation was

grass.

_In a representative profile the surface layer is black
silty clay loam about 47 inches thick. The underlying
material is very dark gray light clay loam.

Permeability is moderately slow, and available
water capacity is high. The rooting zone is deep if not
restricted by a high water table. Organic matter con-
tent is high. .

Colo soils are generally used for cultivated crops.
Commonly flooded areas are used for pasture. Willows
and other water-tolerant trees grow in a few places.

Representative profile of Colo silty clay loam, 0 to 2
percent slopes, in a pasture 280 feet north and 198 feet
west of the southeast corner of SE14NW1 sec. 33, T.
88 N.,R.37TW.: .

A11—0 to 7 inches; black (10YR 2/1) medium
silty clay loam; about 10 percent mixing
of very dark grayish brown (10YR 3/2)
from recent deposition; weak very fine
and fine granular and weak very fine
subangular blocky structure; friable;
neutral; abrupt smooth boundary.

A12—7 to 24 inches; black (10YR 2/1) medium
silty clay loam; weak fine granular and
weak very fine subangular blocky struc-
ture; friable; neutral; gradual smooth
boundary. .

A13—24 to 34 inches; black (N 2/0) medium silty
clay loam; moderate very fine subangu-
lar blocky structure; friable; neutral;
gradual smooth boundary.

AC—34 to 47 inches; black (10YR 2/1) medium
silty clay loam; moderate very fine and
fine subangular blocky structure; fri-
able; neutral; gradual smooth boundary.

C—47 to 62 inches; very dark gray (10YR 3/1)
light clay loam; weak very fine prismatic
structure parting to weak fine subangu-
lar blocky; friable; very fine distinct
olive brown accumulations (oxides);
neutral,

The solum is neutral or slightly acid. The A horizon
is black (N 2/0, 10YR 2/1, or 5Y 2/1) in the upper
part and black (N 2/0 or 10YR 2/1) or very dark gray
(10YR 3/1) in the lower part. It is 36 to 54 inches
thick. In places the A and C horizons are mixed or
there is a thin B horizon. The C horizon is very dark
gray (10YR 3/1or 5Y 3/1) to gray (5Y 5/1) silty clay
loam or clay loam and is stratified with loam and silt
loam in places.

Colo, Calco, and Coland soils formed in alluvial ma-
terial. Colo soils are noncalcareous, but Calco soils are
calcareous throughout. Colo soils have less sand in the
solum than Coland soils.

133—Colo silty clay loam, 0 to 2 percent slopes. This
soil is generally in elongated areas along streams. Most
areas are 5 to 40 acres in size. This soil has the profile
described as representative .of the series. In places, as
much as 15 inches of very dark gray or very dark gray-
ish brown silty clay loam overwash is on the surface
or is mixed with the surface layer. The overwash is
common in areas where the stream channel has been
straightened, and where material has been spread over
the original layer. :

The main concern of management is wetness. This
soil is well suited to cultivated crops if it is adequately
drained and if flooding is controlled. Undrained areas
are suited to pasture. Most areas are farmed with
other nearly level soils on bottom lands or gently slop-
ing soils on foot slopes. Capability unit IIw-2.

11B—Colo-Ely silty clay loams, 2 to 5 percent slopes.
These soils typically are in long narrow drainageways
at the base of gently sloping or moderately sloping
soils on uplands. The Colo soil makes up about 60 per-
cent of the complex, and the Ely soil makes up about
40 percent. The Colo soil is in the middle of the drain-
ageways, and the Ely soil is on foot sloves next to the
soils on uplands. Most areas are 2 to 20 acres in size.
The Colo and Ely soils have profiles similar to the ones
described as representative of their respective series,
but in places 6 to 15 inches of very dark grayish brown
overwash is over the original black surface layer.

The main management concerns are wetness and
erosion caused by runoff from the adjoining soils on
uvnlands. These soils are well suited to cultivated crops
if the soils are adequatelv drained, if vegetated water-
ways are maintained, and if flooding is controlled. Un-
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drained areas are suited to pasture. In places the
waterways prevent the use of farm equipment. Be-
cause of this, it is impractical to plant cultivated crops
in some of these areas, so they are in pasture. Capa-
bility unit ITw-1.

Cylinder series

The Cylinder series consists of somewhat poorly
drained, nearly level soils on stream benches and on
uplands. Cylinder soils formed in glacial sediment or
alluvium. The native vegetation was tall prairie
grasses.

In a representative profile the surface layer is black

loam about 14 inches thick. The upper part of the sub-
soil is very dark grayish brown and dark grayish
brown loam and sandy clay loam about 20 inches thick.
The lower part of the subsoil is dark yellowish brown
loamy' sand about 6 inches thick. The underlying
material is dark yellowish brown sand and gravel.
_ Permeabllity.is moderate in the upper part of the
profile and rapid in the underlying sand and gravel.
Available water capacity is moderate. The rooting zone
is restricted by the underlying sand and gravel. Or-
ganic matter content is high.

Cylinder soils are generally used for cultivated
crops, although a few areas are in pasture.

_ Representative profile of Cylinder loam, 32 to 40
inches to sand and gravel, 0 to 2 percent slopes, in a
cultivated area, 35 feet east and 300 feet south of the
ggxbtélwest corner of SW1,NW1, sec. 30, T. 89 N, R.

Ap—0 to 9 inches; black (10YR 2/1) heavy loam;
weak fine granular and weak very fine
subangular blocky structure; friable;
slightly acid; abrupt smooth boundary.

Al12—9 to 14 inches; black (10YR 2/1) heavy
loam; common fine very dark grayish
brown (10YR 8/2) mottles; weak very
fine and fine subangular blocky strue-
ture; friable; neutral; gradual smooth
boundary.

B1—14 to 18 inches; very dark grayish brown
(10YR 3/2) and very dark gray (10YR
3/1) heavy loam; (10YR 8/2) kneaded;
fine and very fine subangular blocky
structure; friable; few very fine dark
ar}d reddish accumulations (oxides);
s11ght1_y acid; gradual smooth boundary.

B21—18 to 24 inches; dark grayish brown (2/5Y
4/2) and very dark grayish brown
(10YR 3/2) heavy loam; weak fine sub-
angular blocky structure; friable;
shghtly acid; clear smooth boundary.

B22—24 to 28 inches; dark grayish brown (2.5Y
4/2) heavy loam; weak fine subangular
blocky structure; friable; slightly acid;
clear smooth boundary.

B31—28 to 34 inches; dark grayish brown (2/5Y
4/2) to olive brown (2.5Y 4/4) sandy
clay loam; few fine faint grayish brown
(2.5Y 5/2) mottles; weak fine subangu-
lar blocky structure; friable; few dark
concretions; few fine reddish accumula-

tions (oxides); neutral; clear smooth
boundary.

IIB32—34 to 40 inches; dark yellowish brown
(10YR 4/4) loamy sand; few fine dis-
tinet grayish brown (10YR 5/2) mot-
tles; weak medium subangular blocky
structure; very friable; few medium
reddish accumulations (oxides); few
medium dark concretions; neutral;
abrupt smooth boundary. -

IIC1—40 to 58 inches; dark yellowish brown
(10YR 3/4) sand and some gravel; sin-
gle grained; loose; weakly effervescent;
mildly alkaline; abrupt smooth bound-
ary.

IIC2—58 to 64 inches; dark yellowish brown
(10YR 4/4) sand and gravel; single
grained; loose; weakly effervescent;
mildly alkaline. )

The solum is slightly acid or neutral. The A horizon
is loam or light clay loam 10 to 24 inches thick. The
medium textured part of the B horizon is typically
dark grayish brown (2.5Y 4/2 or 10YR 4/2), but in
places it is very dark grayish brown (10YR 3/2), dark
brown (10YR 8/8), or brown (10YR 4/3) and has
distinct grayish mottles. The B horizon is loam or light
clay loam 14 to 32 inches thick. Most profiles have a
sandy loam or sandy clay loam transition zone, less
than 5 inches thick, between the medium textured part
of the B horizon and the coarser textured material be-
low. The IIB horizon is brown (10YR 4/3) or dark
yellowish brown (10YR 4/4) and has distinct grayish
brown (10YR 5/2 or 2.5Y 5/2) mottles or is dark gray-
ish brown (10YR 4/2 or 2/5Y 4/2) and has dark
yellowish brown (10YR 4/4) mottles or yellowish
brown (10YR 5/4) mottles. It is loamy sand or s;tnd
with some gravel. The C horizon is generally stratified
sand and gravel that is dark grayish brown (10YR
4/2) to light olive brown (2.5Y 5/6).

Cylinder and Biscay soils formed in similar parent
material. Cylinder and Nicollet soils are somewhat
poorly drained, and Biscay soils are poorly drained.
Cylinder soils are underlain by sand and gravel at a
depth of 24 to 40 inches. Nicollet s6ils are medium
textured to moderately fine textured throughout.

203—Cylinder loam, 32 to 40 inches to sand and
gravel, 0 to 2 percent slopes. This soil is at lower eleva-
tions than adjoining better drained soils and is slightly
higher on the landscape than adjoining poorly drained
soils. Most areas are 2 to 40 acres in size. This soil has
the profile described as representative of the series.
~ Included with this soil in mapping are areas of soils
in Boyer River valley that are siltier and more strati-
fied than Cylinder soils in other parts of the county.
Also included are small areas of poorly drained soils.

This soil has no major limitations. However, runoff
from adjoining slopes causes a slight hazard of wet-
ness. This soil is well suited to cultivated crops, but
droughtiness is a hazard in unusually dry years. The
sand and gravel substratum limits the available water
capacity. Capability unit I-1, .

202—Cylinder loam, 24 to 32 inches to sand and
gravel. 0 to 2 percent slopes. This soil is at lower eleva-
tions than adjoining better drained soils and is slightly
higher on the landscape than adjoining poorly drained
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goils. Most areas are 2 to 20 acres in size. This soil has
a profile similar to the one described as representative
of the series, but the depth to sand and gravel is less.

Included with this soil in mapping are areas of soils
in the Boyer River valley that are siltier and more
stratified than Cylinder soils in other parts of the
coplnty. Also included are small areas of poorly drained
soils.

This soil has a drought hazard. It is well suited to
cultivated crops, but tillage practices that conserve
moisture are required. Capability unit IIs-1.

Ely series

The Ely series consists of somewhat poorly drained,
nearly level to gently sloping soils on foot slopes. Ely
soils formed in moderately fine textured local alluvium.
The native vegetation was tall prairie grasses.

In a representative profile the surface layer is silty
clay loam about 26 inches thick. The upper part is
black, and the lower part is very dark grayish brown.
The subsoil is very dark grayish brown and dark gray-
ish brown to olive brown silty clay loam about 26
inches thick. The underlying material is dark grayish
brown, olive gray, and yellowish brown silt loam.

Permeability is moderate, and available water ca-

pacity is high. The rooting zone is deep. Organic

matter content is high.

Ely soils are generally used for cultivated crops, al-
though a few areas are in pasture.

Representative profile of Ely silty clay loam, 1 to 3
percent slopes, in a cultivated area, 300 feet south and
15 feet west of the northeast corner of SE14NE1) sec.
25, T.88 N.,R. 38 W.:

Ap—O0 to 8 inches; black (10YR 2/1) medium
silty clay loam; few fine faint very dark

“grayish brown (10YR 3/2) peds;
cloddy; friable; neutral; abrupt smooth
boundary.

A12—8 to 18 inches; black (10YR 2/1) medium
silty clay loam; few fine faint very dark
grayish brown (10YR 3/2) peds; weak
fine prismatic and very fine subangular
blocky structure; friable; neutral; grad-
ual smooth boundary.

A3—18 to 26 inches; very dark grayish brown
(10YR 3/2) heavy silty clay loam; black
(10YR 2/1) coats on faces of peds; very
dark brown (10YR 2/2) kneaded; mod-
erate very fine subangular blocky struc-
ture; friable; neutral; gradual smooth
boundary.

B1—26 to 32 inches; very dark grayish brown
(10YR 3/2) heavy silty clay loam; com-
mon very dark gray (10YR 3/1) coats
on faces of peds; moderate fine subangu-
lar blocky structure; friable; neutral;
gradual smooth boundary.

B21—32 to 39 inches; dark grayish brown (10YR
4/2) medium silty clay loam; very dark
gray (10YR 3/1) and very dark grayish
brown (10YR 3/2) coats on faces of
peds; fine subangular blocky structure;
friable; neutral; gradual, smooth bound-
ary.

B22—39 to 52 inches; dark grayish brown (2.5Y
4/2) to olive brown (2.5 4/4) light silty
clay loam; very dark gray (10YR 3/1)
coats on faces of peds; weak fine pris-
matic structure parting to weak fine sub-
angular blocky; friable; very dark gray
(10YR 3/1) fills in wormholes; few fine
dark and reddish accumulations (ox-
ides) ; strongly effervescent; neutral;

~ clear smooth boundary.

C1—52 to 76 inches; dark grayish brown (2.5Y
4/2), dark yellowish brown (10YR 4/4),
and olive gray (bY 5/2) silt loam; mas-
sive; friable; few fine dark and reddish
accumulations (oxides) ; moderately al-
kaline; abrupt smooth boundary. )

C2—176 to 84 inches; olive gray (5Y 5/2) silt
loam ; streaks of yellowish brown (10YR
5/8) ; massive, slight stratification; fri-
able; dark accumulations (oxides) on
cleavage faces; strong effervescence;
moderately alkaline.

The A horizon is very dark gray (10YR 3/1) or
very dark grayish brown (10YR 8/2) in the lower part
and is 20 to 82 inches thick. The B horizon is generally
very dark gray (10YR 8/1) or very dark grayish
brown (10YR 3/2) in the upper part and is 20 to 50
inches thick. The lower part ranges from dark grayish
brown (10YR 4/2 or 2.5Y 4/2) to dark yellowish
brown (10YR 4/4) and olive gray (5Y 5/2). The C
horizon generally has mixed colors. It is light silty clay
loam or heavy silt loam. '

Ely, Marcus, and some of the Primghar soils are in
similar landscape positions. Ely soils have a thicker A
horizon than Primghar and Marcus soils. They are
better drained and more sloping than Marcus soils.

428—Ely silty clay loam, 1 to 3 percent slopes. This
soil is on foot slopes below areas of gently sloping to
strongly sloping soils. Most areas are 2 to 10 acres in
size and are long and narrow in shape. This soil has
the profile described as representative of the series.
Many areas have some lighter colored overwash over-
lying the original black surface layer.

This soil has no major limitations. However, runpﬂ"
from adjoining slopes causes rilling or sedimentation
if it is not controlled. This soil is well suited to culti-
vated crops. It is generally farmed with areas of ad-
joining upland soils. Capability unit I-1.

Everly series

The Everly series consists of well drained, gently
sloping to strongly sloping soils on uplands. These soils
formed in less than 20 inches of loess and in the under-
lying loamy glacial till. The native vegetation was tall
prairie grasses. ,

In a representative profile the surface layer is very
dark brown clay loam about 6 inches thick. The subsoil
is about 28 inches thick. The upper part is dark brown
and brown clay loam, and the lower part is yellowish
brown loam. The underlying material is yellowish
brown loam.

Permeability is moderate, and available water ca-
pacity is high. The rooting zone is deep. Organic mat-



SAC COUNTY, IOWA : 21

ter content is moderate to low, depending on the extent
of erosion. '

: Everly soils are used for cultivated crops and pas-
ure.

Representative profile of Everly clay loam, 4 to 9
percent slopes, moderately eroded, in a cultivated area,
500 feet east and 75 feet north of the southwest corner
of sec. 1, T.89 N.,R. 87T W.:

Ap—O0 to 6 inches; very dark brown (10YR 2/2)
light clay loam; weak fine granular and
weak very fine and fine subangular
blocky structure; friable; slightly acid;
abrupt smooth boundary.

B1—6 to 11 inches; dark brown (10YR 3/3) light
clay loam; thin very dark grayish brown
(10YR 3/2) coats on peds; weak fine
granular and weak very fine and fine
subangular blocky structure; friable;
neutral; clear smooth boundary.

B21—11 to 17 inches; brown (10YR 4/3) light
clay loam; weak fine and very fine sub-
angular blocky structure; friable; neu-
tral; clear smooth boundary.

IIB22—17 to 22 inches; yellowish brown (10YR
5/4) and dark yellowish brown (10YR
4/4) heavy loam; weak fine subangular
blocky structure; friable; few fine red-
dish accumulations (oxides); slightly
effervescent; moderately alkaline; clear
smooth boundary.

ITB31—22 to 28 inches; yellowish brown (10YR
5/4) heavy loam; weak fine prismatic
structure parting to weak fine subangu-
lar blocky; friable; common medium
soft lime accumulations; common lime
threads; few fine reddish accumulations
(oxides) ; strongly effervescent; moder-
ately alkaline; gradual smooth bound-

ary.

1IB32—28 to 34 inches; yellowish brown (10YR
5/4) heavy loam; weak fine prismatic
structure; friable; few fine reddish

accumulations (oxides); common lime .

threads; strongly effervescent; moder-
ately alkaline; gradual smooth bound-
. -ary.

IIC—34 to 60 inches; yellowish brown (10YR
5/4) heavy loam; massive; friable; few
fine dark accumulations (oxides) ; com-
mon fine reddish accumulations (ox-
ides) ; few fine lime threads; strongly
effervescent; moderately alkaline.

The solum is slightly acid or neutral in the upper
part and mildly alkaline or moderately alkaline in the
lower part. The A horizon is black (10YR 2/1), very
dark brown (10YR 2/2), or very dark grayish brown
(10YR 3/2). It is heavy loam or light clay loam and
has a high silt content. It is 10 to 16 inches thick
where uneroded. The B horizon is brown (10YR 4/3),
dark yellowish brown (10YR 4/4), yellowish brown
(10YR 5/4 or 5/6), olive brown (2.5Y 4/4), or light

olive brown (2.5Y 5/4 or 5/6). It is 4 to 80 inches -

thick. In most places it is very dark grayish brown
(10YR 3/2) or dark brown (10YR 8/3) in the upper
part and has olive gray (5Y 5/2) mottles in the lower

part. The C horizon is loam or light clay loam. .

Everly and Sac soils formed in similar parent ma-
terial. Everly soils formed in less than 20 inches of
loess over glacial till, and Sac soils formed in 20 to 40
inches of loess over glacial till.

577C2—Everly clay loam, 4 to 9 percent slopes, mod-
erately eroded. This soil is on ridgetops and side slopes.
Areas range from 2 acres to more than 50 acres in size
and are irregular in shape. This soil has the profile
described as representative of the series.

Included with this soil in mapping are areas of
slightly eroded soils. Also included are spots of sandy
or gravelly soils and 14- to 2-acre areas of Storden
soils, both of which are shown on the map with special
symbols.

This soil has a severe erosion hazard. It is suited to
cultivated crops if erosion is controlled. Most areas are
farmed with areas of gently sloping or moderately
sloping Galva or Sac soils. All of these soils are gen-
erally well suited to contour tillage because of their
smooth, relatively long slopes. Capability unit I1Te-1.

577D2—Everly clay loam, 9 to 14 percent slopes,
moderately eroded. This soil is on side slopes. Most
areas are 2 to 10 acres in size and are irregular in
shape. This soil has a profile similar to the one de-
scribed as representative of the series, but the surface
layer typically is very dark grayish brown.

Included with this soil in mapping are areas of Sac
soils. Also included are small spots of ,sandy and
gr%velly soils and some l4- to 2-acre areas of Storden
soils.

This soil has a severe erosion hazard. It is suited to
cultivated crops if erosion is controlled. However,
many areas are used for pasture because of the erosion
hazard. Most areas that are used for cultivated crops
are farmed with areas of moderately sloping Galva and
Sac soils. This soil is suited to contour tillage and ter-
racing because slopes are generally long and smooth.
Capability unit I1Ie-2.

Flagler variant

The Flagler variant consists of somewhat exces-
sively drained, gently sloping to moderately sloping
soils on benches and on uplands. These soils formed in
glacial sediment and alluvium. The native vegetation
was prairie grasses. -

In a representative profile the surface layer is very
dark brown sandy loam about 18 inches thick. The sub-
soil is brown and dark yellowish brown and is about
23 inches thick. It is sandy loam in the upper part and
loamy sand in the lower part. The underlying material
is dark brown sand and some gravel,

Permeability is moderately rapid in the surface

_layer and subsoil and rapid in the underlying material.

Available water capacity is moderate to low. The root-
ing zone is deep, but root growth often is restricted by
droughty conditions. Organic matter content is moder-
ate to low.

Flagler variant soils are used for cultivated crops or
pasture. . :

Representative profile of Flagler sandy loam, cal-
careous subsoil variant, 2 to 5 percent slopes, in a
cultivated field, 300 feet west and 20 feet north of the
southeast corner of SW14, of sec. 23, T. 87 N., R. 36 W.:
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Ap—0 to 8 inches; very dark brown (10YR 2/2)
heavy sandy loam; weak fine granular
and weak fine subangular blocky struc-
ture; friable; slightly acid; clear smooth
boundary.

A3—8 to 13 inches; very dark brown (10YR 2/2)
and very dark grayish brown (10YR
3/2) sandy loam; weak fine granular and
weak very fine subangular blocky struc-
ture; friable; slightly acid; clear smooth
boundary.

B1—13 to 19 inches; brown (10YR 4/3) light

sandy loam; very dark grayish brown

(10YR 3/2) coats on ped surfaces; weak

fine subangular blocky structure; fri-

able; neutral; clear smooth boundary.
to 28 inches; dark yellowish brown

(10YR 4/4) light sandy loam; weak me-

dium subangular blocky structure; very

friable; neutral; gradual wavy bound-

ary. -

IIB3—28 to 36 inches; dark yellowish brown
(10YR 4/4) loamy sand; weak medium
subangular blocky structure; very fri-

" able; neutral; abrupt wavy boundary.

IIC—36 to 63 inches; brown (10YR 4/3) sand,
some gravel; single grained; loose;
ls_'crongly effervescent; moderately alka-

. line,

The solum ranges from medium acid to neutral. The
A horizon is black (10YR 2/1) to very dark grayish
brown (10YR 38/2) and is 12 to 24 inches thick unless
eroded. The B horizon is dark brown (10YR 3/3) to
strong brown (7.5YR 5/6) and is 8 to 30 inches thick.
The C horizon is dark yellowish brown (10YR 4/4),
brown (10YR 4/8), or yellowish brown (10YR 5/4
and 5/6) loamy sand or sand. It ranges from 0 to more
than 20 percent gravel.

The Flagler variant and Sparta soils formed in sim-
ilar parent material. Flagler variant soils are deeper
to loamy sand or sand than Sparta soils and are cal-
careous at a shallower depth than Sparta soils.

B2—19

823B—Flagler sandy loam, calcareous subsoil vari-.

ant, 2 to 5 percent slopes. Most areas are on elongated
knolls and are 2 to 10 acres in size. This soil has the
profile described as representative of the series.

Included with this soil in mapping are a few areas
of soils that have a loam surface layer and some nearly
level Flagler variant soils. ”

This soil has moderate erosion and drought hazards.
It is suited to cultivated crops if erosion is controlled
and practices are used to conserve moisture. Contour
tillage and practices that leave crop residue on the
surface are also helpful. Capability unit I1Ie-3.

823C2—Flagler sandy loam, calcareous subsoil vari-
ant, 5 to 9 percent slopes, moderately eroded. This soil
is on knolls. Most areas are 2 to 10 acres in size and are
elongated in shape.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is
thinner and lighter colored and in cultivated areas the
plow layer is very dark grayish brown and commonly
is mixed with the brown subsoil.

Included with this soil in mapping are areas of soils
that have a loam surface layer, areas of soils that have

coarse gravel and sand in the underlying material, and
areas of soils that are deeply leached. Also included are
some areas of soils that are calcareous throughout.

This soil has severe erosion and drought hazards. It
is suited to cultivated crops if erosion is controlled and
if practices to conserve moisture are used. Contour
tillage and mulch tillage are suitable practices on this
soil. Capability unit IIle-3. v

Galva series

The Galva series consists of well drained, nearly
level to moderately sloping soils on uplands and on
stream benches. These soils formed in 40 inches or
more of loess over glacial till. The native vegetation
was tall prairie grass. o

In a representative profile the surface layer is silty
clay loam about 16 inches thick. The upper part is
black, and the lower part is very dark grayish brown.
The subsoil is about 31 inches thick. It is brown silty
clay loam in the upper 24 inches and dark yellowish
brown silt loam in the lower 7 inches. The underlying
material, to a depth of 53 inches, is dark yellowish
brown silty clay loam that has distinct grayish brown
mottles. Beneath this is dark yellowish brown clay
loam that has distinct olive gray mottles.

Permeability is moderate, and available water ca-
pacity is high. The rooting zone is deep. Organic mat-
ter content typically is moderate.

Galva soils are mostly used for cultivated crops, but
a few areas are used for pasture.

Representative profile of Galva silty clay loam, 2 to
5 percent slopes, in a cultivated field, 45 feet north and
1,125 feet east of the southwest corner of sec. 19, T.
89 N.,R. 37T W.:

Ap—O0 to 8 inches; black (10YR 2/1) silty clay
loam; cloddy; friable; slightly acid;
abrupt smooth boundary.

A12—8 to 12 inches; black (10YR 2/1) light silty
clay loam; moderate fine granular struc-
ture; friable; neutral; gradual smooth
boundary.

A3—12 to 16 inches; very dark grayish brown
(10YR 3/2) heavy silty clay loam; mod-
erate fine granular and very fine suban-
gular blocky structure; friable; neutral;
clear smooth boundary.

B21—16 to 23 inches; brown (10YR 4/3) heavy
silty clay loam; very dark grayish brown
(10YR 3/2) coatings on peds; moderate
fine subangular blocky structure; fri-
able; neutral ; gradual smooth boundary.

B22—23 to 82 inches; brown (10YR 4/3) medium
silty clay loam; weak medium prismatic
structure parting to weak fine and me-
dium subangular blocky; friable; neu-
tral; gradual smooth boundary.

B31—32 to 40 inches; brown (10YR 4/3) light
silty clay loam; few fine faint grayish
brown (2.5Y 5/2) mottles; weak medium
prismatic structure parting to weak fine
and medium subangular blocky; few
patchy coatings on peds ; friable; neutral;

. gradual smooth boundary.
B32—40 to 47 inches; dark yellowish brown
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(10YR 4/4) heavy silt loam; common
fine distinct olive gray .(5Y 5/2) and few
fine distinct strong brown (7/5YR 5/6)
mottles; moderate medium prismatic
structure parting to weak medium sub-
angular blocky; friable; few soft dark
accumulations (oxides) ; neutral; grad-
ual smooth boundary.

to 53 inches; dark yellowish brown
(10YR 4/4) silt loam; common medium
distinct grayish brown (2.5Y 5/2) mot-
tles; massive; friable; few fine dark and
red accumulations (oxides); common
fine threads of lime; strongly efferves-
cent; moderately alkaline; gradual
smooth boundary.

IIC2—53 to 60 inches; dark yellowish brown
(10YR 4/4) light clay loam; few me-
dium distinct olive gray (5Y 5/2) mot-
tles; massive; firm; few fine dark
accumulations (oxides) ; few medium red
accumulations (oxides), common fine
threads of lime; common stones and
pebbles at loess-till contact; strongly ef-
fervescent ; moderately alkaline.

The A1 horizon is black (10YR 2/1) or very dark
brown (10YR 2/2) and is 10 to 16 inches thick where
uneroded. Because of erosion, mapping units 310B2

C1—47

and 310C2 have a dark colored surface layer that is .

thinner than the defined range of the Galva series. The
B horizon is 20 to 36 inches thick. The upper part is
dark brown (10YR 8/3) or brown (10YR 4/3). The
upper part of the C horizon is brown (10YR 4/3), dark
yellowish brown (10YR 4/4), or yellowish brown
( 10YR 5/4). In most places it is light silty clay loam
or silt loam. The clay loam glacial till directly under-
lies the solum in places. In units T310 and T310B, the
underlying material is sand and gravel and is at a
depth of 4 to 6 feet.

Galva, Sae, and Primghar soils formed in similar
parent material. Galva and Primghar soils formed in
loess. Sac soils formed in 20 to 40 inches of loess and
in the underlying glacial till. Galva soils are better
drained than Primghar soils.

310—Galva silty clay loam, O to 2 percent slopes.
This soil is on ridgetops. Most areas are 2 to 10 acres

in size. The surface layer of this soil has about 4 per-

cent organic matter.

This soil has no major limitations to use. It is well
suited to cultivated crops. Practices that conserve
_moisture, such as tillage methods that leave crop resi-
due on the surface, are beneficial. This soil is com-
monly farmed with areas of gently sloping Galva or
Sac soils. Capability unit I-1.

310B—Galva silty clay loam, 2 to 5 percent slopes.
Areas of this soil extend for a mile or more on convex
upland positions. This soil has the profile described as
representative of the series. The surface layer has
about 3 to 4 percent organic matter, and the total
content is about 90 tons per acre.

Included with this soil in mapping are narrow areas
of Primghar soils.

This soil has a moderate erosion hazard. It is well
suited to cultivated crops if erosion is controlled. Good
tilth is easy to maintain, but timely field operations

are important because of the clay content of the sur-
face layer. Capability unit IIe-1.

310B2—Galva silty clay loam, 2 to 5 percent slopes,
moderately eroded. This soil is on very slightly convex
knobs. Most areas are 5 to 10 acres in size and are
irregular in shape. The surface layer is a very dark
grayish brown plow layer and is partly mixed w1th
material from the brown subsoil in many places. This
soil has 2 to 3 percent organic matter and the total
content of the profile is about 45 tons per acre, most of
which is in the plow layer. .

This soil has a moderate erosion hazard. It is well
suited to cultivated crops if erosion is controlled. This
soil is farmed with areas of adjoining soils. Since the
slopes are generally slightly steeper and more convex
than those of adjoining soils, this soil tends to erode
more easily. The loss of organic matter and the mixing
of material from the subsoil with that in the plow
layer adversely affects tilth. Capability unit ITe-1.

310C—Galva silty clay loam, 5 to 9 percent slopes.
This soil is on side slopes. Most areas range from about
5 to 20 acres in size and are irregular in shape. This
soil typically has a very dark brown to very da.rk gray-
ish brown surface layer about 10 inches thick. The
surface layer has 3 to 4 percent organic matter, and
the total content of the profile is about 85 tons per
acre.

Included with this soil in mapping are areas of
Primghar soils in narrow hillside drainageways.

This soil has a severe erosion hazard. It is suited to
cultivated crops if erosion is controlled. Good tilth is
easy to maintain, but timely field operations are im-
portant because of the clay content of the surface
layer. Capability unit I1Te-1.

310C2—Galva silty clay loam, 5 to 9 percent slopes,
moderately eroded. This soil is on side slopes. It lies
between areas of gently sloping Galva and Sac soils
that are upslope and areas of somewhat poorly drained
and poorly drained soils that are in valleys. Most areas
are about 5 to 20 acres in size and are irregular in
shape. This soil typically has a very dark grayish
brown plow layer that is mixed with some material
from the brown subsoil. It has about 2 to 3 percent
organic matter, and the total content is about 40 tons
per acre, most of which is in the plow layer.

Included with this soil in mapping are areas of
Primghar soils in narrow hillside drainageways.

This soil has a severe erosion hazard. It tends to
erode more readily than other moderately sloping
Galva soils because its slopes are generally slightly
steeper and more convex. Also, the rate of infiltration
is lower in this soil because of the loss of organic
matter and the mixing of material from the subsoil
with that in the plow layer. These factors make it
difficult to establish a good seedbed. Capability unit
IITe-1.

T310—Galva silty clay loam, benches, 0 to'2 percent
slopes. This nearly level soil is on benches. Most areas
are 2 to 40 acres in size. This soil has a profile similar
to that described as representative of the series, but it
is underlain by gravel and sand at a depth of about 4
to 6 feet. .

This soil has no serious limitations for farming. It
is well suited to cultivated crops, but it is severely
limited for livestock ponds and many other uses be-
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caqtsceI Olf the underlying sand and gravel. Capability
unit I-1.

T310B—Galva silty clay loam, benches, 2 to 5 per-
cent slopes. This gently sloping soil typically is in thin
bands along the edges of benches. It is between areas
of nearly level soils on benches and nearly level soils
on bottom lands. Most areas are 2 to 5 acres in size.
This soil has a profile similar to that described as rep-
resentative of the series, but it is underlain by gravel
and sand at a depth of about 4 to 6 feet.

This soil has a moderate erosion hazard. It is suited
to cultivated crops if erosion is controlled, but it is
severely limited for livestock ponds and some other
uses because of the underlying gravel and sand. Capa-
bility unit ITe-1. '

Harps series

The Harps series consists of poorly drained, nearly
level soils on uplands. Harps soils formed in medium
textured and moderately fine textured glacial sedi-
ment. Native vegetation was tall grasses and sedges.

In a representative profile the surface layer is black
loam and light clay loam about 21 inches thick. The
subsoil is dark gray and gray clay loam about 21 inches
thick. The underlying material is light gray loam that
has strong brown mottles.

Pprmeability is moderate, and available water ca-
pacity is high. The rooting zone is deep but in wet
seasons is restricted by a high water table. Organic
matter content is high. Harps soils are mainly used for
cultivated crops.

Reprgsentative profile of Harps loam, 0 to 2 percent
slopes, in a cultivated area, 100 feet south of the north-
;&%es‘;cvcorner of the NE14NE1, of sec. 4, T. 87 N., R.

Apca—0 to 8 inches; black (5Y 2/1) loam, very
dark brown (10YR 2/2) dry; weak fine
granular and weak very fine subangular
blocky structure; friable; violently ef-
fervescent; moderately alkaline; abrupt
smooth boundary.

A12ca—S8 to 15 inches; black (5Y 2/1) loam, dark
gray (10YR 4/1) dry; weak very fine
subangular blocky structure; friable;
violently effervescent; moderately alka-
line; clear smooth boundary.

A3ca—15 to 21 inches; black (5Y 2/1) light clay
loam, gray (5Y 3/1) dry; weak very fine
subangular blocky structure; friable;
violently effervescent; moderately alka-
line; clear smooth boundary.

Blgca—21 to 30 inches; dark gray (5Y 4/1) and
very dark gray (5Y 3/1) light clay
loam; weak very fine subangular blocky
structure; friable; strongly efferves-
cent; moderately alkaline; clear smooth
boundary.

B2g—30 to 42 inches; dark gray (56Y 4/1) and
gray (bY 5/1) light clay loam; few fine
distinct light gray (5Y 7/1) mottles;
weak very fine subangular blocky struc-
ture; friable; strongly effervescent;
moderately alkaline; gradual smooth
boundary.

Clg—42 to 52 inches; light gray (5Y 6/1) loam;
few .fine distinct strong brown (7.5YR
5/6) mottles; massive; friable; few fine
dark and reddish accumulations (ox-
ides) ; common light gray lime concre-
tions; strongly effervescent; moderately
alkaline; gradual smooth boundary.

C2g—52 to 70 inches; light gray (5Y 6/1) loam;
many medium prominent strong brown
(7.5YR 5/8) mottles; massive; friable;
common fine dark accumulations (ox-
ides) ; few light gray lime concretions;
1s.trongly effervescent; moderately alka-
ine.

The A horizon is black (10YR 2/1 or 5Y 2/1) or
very dark gray (10YR 8/1 or 5Y 3/1) loam or light
clay loam. It is 12 to 22 inches thick. The B horizon is
dark gray (bY 4/1), gray (5Y 5/1), or light gray (5Y
6/1) loam or light clay loam and has distinct brownish
mottles in some places. It is 18 to 80 inches thick. The
C horizon generally is dark gray (5Y 4/1), gray (5Y
5/1), olive gray (5Y 5/2), or light gray (5Y 6/1) and
has distinct yellowish brown or strong brown mottles.
In 1places it has thin strata of coarser textured mate-
rial.

Harps and Canisteo soils formed in similar parent
material. Harps soils are highly calcareous; Canisteo
soils are moderately calcareous.

95—Harps loam, 0 to 2 percent slopes. This soil is
on narrow rims along the edge of depressions. Areas
of this soil are at a lower elevation than the adjoining
better drained soils. They have a high lime content and
appear as whitish bands around the depressions when

‘the soil is dry. Most areas are 2 to 10 acres in size.

The main management concern is wetness. This soil
is well suited to cultivated crops, but the high content
of lime reduces the availability of some plant nutrients
and affects the reaction of herbicides. If this soil is not
adequately drained, root growth is restricted during
wet seasons. Tile drains work well if satisfactory out-
lets are available, Capability unit IIw-1.

Ida series

The Ida series consists of well drained, strongly slop-
ing to very steep soils on uplands. These soils formed
in medium textured loess. The native vegetation was
prairie grasses.

In a representative profile the surface layer is
brown silt loam about 7 inches thick. The underlying
material is brown, yellowish brown, and light olive
brown silt loam and extends to a depth of more than
60 inches.

Permeability is moderate, and available water ca-
pacity is high. The rooting zone is deep. Organic mat-
ter content is generally low,

Ida soils are used for cultivated crops and pasture.

Representative profile of Ida silt loam, 14 to 20 per-
cent slopes, severely eroded, in a pasture, 100 feet east
and 300 feet north of the southwest corner of
NE1NW1, of sec. 21, T. 86 N, R. 37 W.:

Ap—O0 to 7 inches; brown (10YR 4/3) silt loam;
weak fine subangular blocky structure;
friable; strongly effervescent; moder-
ately alkaline; abrupt smooth boundary.
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C1—T7 to 22 inches; brown (10YR 4/3) silt loam;
weak fine subangular blocky struc-
ture; friable; common fine lime concre-
tions; few medium dark reddish brown
accumulations (oxides); strongly effer-
vescent; moderately alkaline; gradual
smooth boundary.

C2—22 to 36 inches; yellowish brown (10YR
5/4) silt loam; few fine distinct grayish
brown (2.5Y 5/2) mottles and few fine
faint yellowish brown (10YR 5/6) mot-
tles; massive; friable; few medium dark
accumulations (oxides); few fine lime
threads; strongly effervescent; moder-
ately alkaline; gradual smooth bound-

ary.

C3—36 to 50 inches; yellowish brown (10YR
5/4) silt loam; few fine faint yellowish
brown (10YR 5/6) mottles; friable;
many fine dark accumulations (oxides) ;
few fine lime threads; strongly efferves-
cent; moderately alkaline; clear smooth
boundary.

C4—50 to 60 inches; light olive brown (2/5Y
5/4) silt loam; few fine faint grayish
brown (2.5Y 5/2) mottles; massive;
friable; few medium dark accumulations
(oxides) ; strongly effervescent; moder-
ately alkaline.

The A horizon is very dark grayish brown (10YR
3/2) to brown (10YR 4/3) and is about 6 inches thick.
The Ap horizon typically is dark grayish brown
(10YR 4/2) or brown (10YR 4/3) and is 6 to 10
inches thick. The upper part of the C horizon is brown
(10YR 4/3), dark yellowish brown (10YR 4/4), or
yellowish brown (10YR 5/4 or 5/6). The lower part
ge/xz;)ges from brown (10YR 4/3) to olive brown (2.5Y

Ida, Monona, and Marshall soils formed in loess. Ida
soils are coarser textured than Marshall soils. Ida soils
are moderately alkaline, and Monona and Marshall
soils are slightly acid to neutral and are noncalcareous.

1D3—Ida silt loam, 9 to 14 percent slopes, severely
eroded. This soil is on convex hillsides. Areas are gen-
erally 2 to 10 acres in size and are irregular in shape.

Included with this soil in mapping are areas of Ida
soils that have a darker colored surface layer than that
described as representative of the series. Also included
are areas of Ida soils that are moderately sloping and
areas of Ida soils that have many lime concretions on
the surface.

This soil has a severe erosion hazard. It is suited to
cultivated crops if erosion is controlled. This soil has a
high lime content that reduces the _availability of
phosphorus and other plant nutrients. It is farmed
with areas of Marshall and Monona soils but has a
lower level of available nutrients. Because runoff is
more rapid on this soil, it has less available water than
those soils. It responds well to management that re-
duces runoff, increases fertility, and controls erosion.
Capability unit I11Ie-2. ]

1E3—Ida silt loam, 14 to 20 percent slopes, severely
eroded. This soil is on convex hillsides. Most areas are
2 to 10 acres in size and are irregular in shape. This

soil has the profile described as representative of the
series. .

Included with this soil in mapping are areas of soil
that have a darker colored surface layer than the one
described as representative of the series. Also included
are areas of Ida soils that have numerous lime concre-
tions on the surface. L

This soil has a severe erosion hazard. It is suited to
hay or pasture. It can be planted to cultlva}ted crops
part of the time if erosion is controlled. Tl}ls soil has
a high lime content that reduces the availability of
phosphorus and other plant nutrients. Much of the
precipitation is lost unless runoff is 