


This publication of the National Cooperative Soil Survey, is a joint effort of the United
States Department of Agriculture and agencies of the States, usually the Agricultural
Experiment Stations. In some surveys, other Federal and local agencies also contribute.
The Soil Conservation Service has leadership for the Federal part of the National Co-
operative Soil Survey.

Major fieldwork for this soil survey was completed in the period 1967-71. Soil names
and descriptions were approved in 1972. Unless otherwise indicated, statements in the

ublication refer to conditions in the county in 1972, This survey was made cooperatively

y the Soil Conservation Service and the University of Nebraska, Conservation and
Survey Division. It is part of the technical assistance furnished to the Middle Missouri
Tributaries Natural Resource District.

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

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains in-

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

Locating Soils

All the soils of Dakota County are
shown on the detailed map at the back
of this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to cor-
respond with a number on the Index
to Map Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can
be used to find information. This guide
lists all the soils of the county in alpha-
betic order by map symbol and gives
the capability classification of each. It
also shows the page where each soil is
described and the page for the capabil-
ity unit and for the windbreak suitabil-
ity group in which the soil has been
placed.

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

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

Farmers and those who work with
farmers can learn about use and man-
agement of the soils from the soil de-
scriptions and from the discussions of
the capability units and the windbreak
suitability groups.

Foresters and others can refer to the
section “Management of the Soils for

‘Woodland and Windbreaks,” where the

soils of the county are grouped accord-
ing to their suitability for trees.

Game managers, sportsmen, and
others can find information about soils
and wildlife in the section ‘‘Manage-
ment of the Soils for Wildlife.”

Engineers and builders can find,
under “Engineering Uses of the Soils,”
tables that contain test data, estimates
of soil properties, and information
about soil features that affect engineer-
ing practices.

Scientists and others can read about
soil formation and classification in the
section “How the Soils of Dakota
County were Formed and How They Are
Classified.”

Newcomers in Dakota County may be
especially interested in the section
“General Soil Map,” where broad pat-
terns of soils are described. They may
also be interested in the information
about the county given in the section
‘I‘JEnvironmental Factors Affecting Soil

se.”

Cover:
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Contour farming, grassed waterways, farmstead
windbreak, and livestock pond on soils of the Moody-
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SOIL SURVEY OF DAKOTA COUNTY, NEBRASKA

BY NORMAN L. SLAMA, DONALD E. KERL, AND DEAN W. DaMOUDE, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION
WITH UNIVERSITY OF NEBRASKA, CONSERVATION AND SURVEY DIVISION

D Nebraska (fig. 1). It has a total area of 255.4
square miles, or 163,456 acres. The county is almost
square, being 18 miles long on the southern edge and
17 miles long on the western edge. The county is
bounded on the east by the State of Iowa and on the
north in part by the State of South Dakota. The Mis-
souri River is the approximate boundary between Da-
kota County and the States of South Dakota and Iowa.
The State and county boundaries shown on the maps
in this publication are approximate along the Missouri
River and along the borders where the county lines are
not in the roads. The boundary between Nebraska and
TIowa and South Dakota was plotted from a base map
compiled by the U.S. Corps of Engineers, dated Janu-
ary 30, 1940. This boundary between Nebraska and
Iowa was established as the State line by the Iowa-
Nebraska Boundary Compact of 1943.

Dakota County was organized on March 7, 1855. It
was named after the Dakota Indians, commonly called
the Sioux. Dakota City, the county seat, was orga-
nized on September 20, 1856. The first settlement in
Dakota County was made in 1855 near the present site
of Homer. The early settlers were plagued by serious
infestations of grasshoppers and by severe winters.

The most serious hazard through the years has been
flooding. Damage has been widespread when streams
overflow. Flooding from upland streams has also
caused considerable damage. South Sioux City, the
largest town, and Dakota City are subject to flooding
by the Missouri River. Homer is flooded by Omaha
Creek. In former years loss of life and property be-
cause of flooding was common, but large dams on the
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Figure 1.—Location of Dakota County in Nebraska.

AKOTA COUNTY is in the northeastern part of .

Missouri River and other flood control projects in ad-
Jjoining States have greatly reduced this hazard. Water
erosion is the most common hazard where the. upland
soils are cultivated.

The population of the county was 10,401 in 1950. By
1970 it had increased to 13,137, according to the census
of that year.

The county is served by railroads and trucking
firms and by a barge line on the Missouri River. Fed-
eral and State highways cross the county.

Farming, cattle raising and fattening, and related
farming industries, such as meat processing, are im-
portant enterprises in the county. Feed grains grown
in the county are fed locally or shipped to major ter-
minals in nearby Sioux City, Iowa, across the river
from the northeast corner of the county. Corn is the
main crop, but soybeans are important. Some vegeta-
ble crops are also grown. Alfalfa hay is a major crop
and is used for hay or is dehydrated in a local plant.
Most pasture is in the steep uplands where the hazard
of erosion is severe.

Most of the soils in the county formed under grass,
though some of the soils on uplands along bluffs
formed partly under deciduous trees. The most com-
mon parent material of the uplands is Peoria loess.
Sedimentary bedroclr outcrops in the bluff area. Soils
on bottom lands that formed in alluvium make up
about 45 percent of the county. The suitability of a
soil for crops depends primarily on texture, structure,
slope, content of organic matter, and drainage. Range
of use is more limited on sandy soils or on the steep
silty soils that erode easily if cultivated. Poorly
drained soils cannot be used satisfactorily for culti-
vated crops until drainage is improved.

The first soil survey of Dakota County was made in
1919 (5).* This survey updates the first survey and
provides additional information and larger maps that
show the soils in greater detail.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Dakota 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

1 Italic numbers in parentheses refer to Literature Cited, p. 88.
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2 SOIL SURVEY

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

The soil scientists made comparisons among the
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, arrangement, and other
important characteristics. Each soil series is named
for a town or other geographic feature near the place
where a soil of that series was first observed and
mapped. Blyburg and Crofton, for example, are the
names of two soil series. All the soils in the United
States having the same series name are essentially
alike in those characteristics that affect their behavior
in the undisturbed landscape.

Soils of one series can differ in texture of the sur-
face layer and.in slope, stoniness, or some other char-
acteristic that affects use of the soils by man. On the
basis of such differences, a soil series is divided into
phases. The name of a soil phase indicates a feature
that affects management. For example, Crofton silt
loam, 11 to 15 percent slopes, is one of several phases
within the Crofton series.

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

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

Some mapping units are made up of soils of differ-
ent series or of different phases within one series. One
such kind of mapping unit, the soil complex, is shown
on the soil map of Dakota 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, and the pattern and relative propor-
tions 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. Sansarc-Nora com-
plex, 11 to 30 percent slopes, is an example.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely
eroded, or so variable that it has not been classified by
soil series. These places are shown on the soil map and
are described in the survey, but they are called land
types and are given descriptive names. Alluvial land is
a land type 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 kinds of soil in other places are also assembled.
Data on yields of crops under defined practices are as-
sembled from farm records and from field or plot ex-
periments on the same kinds of soil. Yields under de-
fined management are estimated for all the soils.

Soil scientists observe how soils behave when used
as a growing place for native and cultivated plants
and as material for structures, foundations for struc-
tures, or covering for structures. They relate this be-
havior to properties of the soils, For example, they ob-
serve 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 foun-
dations 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 ob-
servation and knowledge of soil properties, together
with available research data, to predict limitations or
suitability of soils for present and potential uses.

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

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in Dakota County.
A soil association is a landscape that has a distinctive
porportional 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 suit-
able for a certain kind of land use. Such a map is a
useful general guide in managing a watershed, a
wooded tract, or a wildlife area, or in planning engin-
eering works, recreation facilities, and community de-
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velopments. It is not a suitable map for planning the
management of a farm or field or for selecting the
exact location of a road or building or other structure,
because the soils in any one association ordinarily dif-
fer in slope, depth, stoniness, drainage, and other char-
acteristics that affect their management.

The terms for texture used in the title of the asso-
ciations apply to the texture of the surface layer. For
example, in the title of Blyburg-Blencoe-Luton associa-
tion, the words “clayey” and “silty” refer to the tex-
ture of the surface layer.

Soil association names and delineations on the gen-
eral soil map do not fully agree with those of the
general soil map in adjacent counties published at a
different date. Differences on the maps are the result
of improvements in the classification or refinements in
soils series concepts. In addition, more precise maps
are needed because the uses of the general soil map
have expanded in recent years. The more modern
maps meet this need.

The soil associations in Dakota County are dis-
cussed in the following pages.

1. Nora-Crofton-Moody Association

Well-drained, gently sloping to steep, silty soils on up-
lands

This association consists of an upland landscape
where narrow ridgetops separate steeper sides of
drainageways (fig. 2). Soils of the ridgetops are-
gently sloping to moderately sloping. The soils on the
long sides of drainageways are moderately sloping to
strongly sloping, The larger drainageways include a
band of gently sloping colluvial soils on foot slopes ad-
jacent to the steeper uplands. This dissected landscape
has small intermittent drainageways that merge into
larger ones. All of the surface drainage moves to the
upper parts of Minnow, Otter, and Elk Creeks.

This association makes up about 19 percent of the
county. Nora soils make up about 32 percent of this
association, Crofton soils 82 percent, and Moody soils
16 percent. Minor soils make up the remaining 20 per-
cent.

Nora soils are on uplands where they occupy ridge-
tops and sides of divides. They are moderately sloping

Figure 2.—Pattern of soils and underlying material in the Nora-Crofton-Moody association and the Crofton-Nora-Napier association.
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tion lines have roads. Farm produce is marketed
mainly within the county, but some is delivered to ad-
jacent Thurston County. Grain and livestock markets
are readily available within the county as well as in
Sioux City, Iowa. Most fattened cattle are sold directly
to packers.

3. Crofton-Nora-Napier Association

Well-drained, gently sloping to steep, silty soils on
bluffs, uplands, and foot slopes

This association consists mainly of narrow ridgetops
and long, strongly sloping to steep hillsides. The area
is dissected by small, narrow valleys (fig. 2) that
drain surface water in a northeasterly direction.
Major streams that drain the area are Elk, Pigeon,
Fiddlers, and Wigle Creeks. The bluff area along the
Missouri River Valley and deeply entrenched ravines
are also prominent features of the landscape. Fiddlers
and Wigle Creeks drain to Omaha Creek. Soils on hill-
sides have slopes of 11 to 30 percent.

This association makes up about 80 percent of the
county. Crofton soils make up about 45 percent of this
association, Nora soils 25 percent, and Napier soils, 20
percent. Minor soils and land types make up the re-
maining 10 percent.

Crofton soils are on the narrow divides. They are
strongly sloping to steep. They are well-drained, fria-
ble soils that are silt loam throughout.

Nora soils are strongly sloping to steep. They are
generally below areas of Crofton and Moody soils.
They are well-drained soils that have a surface layer
of silt loam and a subsoil of silt loam to silty clay
loam. The underlying material is silt loam.

Napier soils occupy foot slopes adjacent to the up-
lands. They are gently sloping to strongly sloping.
They are well-drained soils that have a surface layer
of silt loam and a subsoil of silt loam to light silty
clay loam.

The minor soils of this association are in the Ida,
Kennebec, Moody, and Sansarc series and in the Gul-
lied land-Ida complex. Ida soils are confined mainly to
the wooded bluffs adjoining the Missouri River Valley.
Moody soils are on divides and also on hillsides above
Napier soils. Kennebec soils occur in the bottoms and
narrow drainageways. Sansarc soils, which are shal-
low and formed in shale, occur primarily in the south-
eastern part of the association. The Gullied land-Ida
complex occurs in the deeply dissected drainageways,
including the ravines and the very steep adjoining land.

Farms in this association are mainly grain-livestock
farms, ranging from 240 to 600 acres in size. They are
under dryland management. About 60 percent of the
acreage of this association is cultivated. The rest is in
grass or native woodland. Corn, oats, and alfalfa are
the major crops. Some grain is fed to cattle or hogs to
fatten them for market. Cow-calf operations are com-
mon on nearly all farms.

In this association the main concerns of manage-
ment are slowing runoff and maintaining good tilth
and high fertility. Soil erosion is the principal hazard
on cultivated soils in the uplands. Proper maintenance
and improvement of the existing tame and native pas-

tures and the woodland areas are also concerns of
good management.

Only a few good farm-to-market roads are in this
association. Some roads are on section lines, but many
follow ridgetops or valleys. Some paved highways
cross the area. Grain and livestock markets are read-
ily available within the county and in Sioux City,
Iowa. Most fattened cattle are sold directly to packers.

4. Omadi-Kennebec-Napier Association

Moderately well drained and well drained, nearly level
t;) gently sloping, silty soils on bottom lands and foot
slopes.

This association occurs mainly in narrow valleys
formed by tributary streams of the Missouri River. It
includes a narrow strip along the western edge of the
Missouri River Valley where soils formed in tributary
sediment. It also includes narrow bands of colluvial
slopes on valley sides. The creek channels are narrow
and moderately deep and meander through the bottom
lands except in a few places where the channels have
been straightened. Most of these creeks overflow their
banks during periods of high rainfall, flooding the low
bottom lands. Most valleys have some areas that have
a moderately high water table.

This association makes up about 10 percent of the
county. Omadi soils make up 38 percent of this asso-
ciation, Kennebec soils 27 percent, and Napier soils 18
percent. Minor soils and land types make up the re-
maining 17 percent. '

Omadi soils are in the Missouri River Valley, adja-
cent to the bluffs where Elk, Pigeon, and Omaha
Creeks deposited their sediment. They are nearly level,
stratified, deep, friable, and moderately well drained.
They are silt loam throughout. Flooding on these soils
has been virtually eliminated by canals that transport
the waters to the Missouri River.

Kennebec soils are in wide bottom lands that drain
the uplands. They are nearly level, deep, friable, and
moderately well drained. They are silt loam through-
out. These soils are subject to occasional flooding ex-
cept where they are on stream terraces.

Napier soils are on foot slopes adjacent to steeper
uplands. They are gently sloping, deep, friable, and
well drained. They are silt loam throughout.

The minor soils of this association are in the Calco
and Forney series and the Napier-Gullied land com-.
plex. The poorly drained Calco soils occupy bottom
lands. The Napier-Gullied land complex is in the deep,
wide channels that are stabilized by trees. These stream
channels provide drainageways for the association.
Forney silt loam, overwash phase, is on bottom lands
of the Missouri River where upland silts were deposit-
ed over clayey soils.

Farms in this association are mainly cash grain and
livestock farms. They generally range from 300 to 400
acres in size. Nearly all of the acreage is cultivated.
Trrigation is not used because of the flooding hazard.
Corn, soybeans, and alfalfa hay are the principal
crops. Some areas adjacent to creeks that flood, or
where the soil is wet most of the time, are used for
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pasture. Some grain is fed to cattle or hogs to fatten
them for market.

Flooding and soil wetness along creeks are the prin-
cipal hazards in this association. Water conservation
and maintenance of good tilth and high fertility are
the main concerns of management. All the crops com-
monly grown in the county are grown successfully in
this association.

Most roads in this association parallel the valleys;
some cross the valleys in a few areas. Roads are of
dirt or gravel construction. Grain and livestock mar-
kets are readily available within the county as well as
in Sioux City, Iowa. Grain is fed locally to cattle and
swine, and excess grain is shipped to major grain ter-
minals outside the county. Fattened cattle are gener-
ally sold directly to packers.

5. Forney Association

Poorly drained, nearly level, clayey soils on bottom
lands

This association consists of bottom lands in the
western part of the Missouri River Valley. This is a
large, slightly depressional area that was formerly
swampland. It received much of the upland waters
from Elk and Pigeon Creeks before drainage canals
were constructed. ‘

This association makes up 3 percent of the county.
It consists almost entirely of soils in the Forney se-
ries.

Forney soils are deep, firm, and poorly drained.
They are stratified soils that are silty clay or clay
throughout.

Nearly all of the acreage is cultivated, but few farm
operators live in the area. Farms range from 160 to
400 acres in size. Corn, soybeans, and alfalfa hay are
the principal crops. Some areas are irrigated.

The soils in this association are droughty and
difficult to cultivate. Runoff is slow, and ponded water
is the principal hazard. There is a lack of suitable out-
lets for the ponded water. Maintaining good tilth is
the main concern of management.

Not all section lines in this association have roads.
Most roads are improved dirt roads. One highway
crosses the association, Grain markets are readily
available within the county as well as at major grain
terminals in Sioux City, Iowa. :

6. Blyburg-Blencoe-Luton Association

Moderately well drained to poorly drained, nearly level,
silty and clayey soils on high bottom lands

This association occurs on the high bottom lands of
the Missouri River Valley. It occupies the highest ele-
vations of the valley and is nearly level. The area is
drained by a series of shallow, natural channels that
cross the landscape.

This association makes up about 10 percent of the
county. Blyburg soils make up about 55 percent of the
association, Blencoe soils 14 percent, and Luton soils
13 percent. Minor soils make up the remaining 18 per-
cent,

Blyburg soils are deep, friable, and moderately well
drained. They are silt loam throughout.

Blencoe soils are deep, firm, and somewhat poorly
drained. They are silty clay in the upper part of the
profile and silt loam or very fine sandy loam in the
lower part.

Luton soils are deep, firm, and poorly drained. They
are silty clay or clay throughout.

The minor soils of this association are in the For-
ney and Sarpy series. Forney soils occur in old chan-
ne] areas and in other low areas that were formerly
flooded. Sarpy soils are sandy and are in long areas
that formed the banks of former stream channels.

Farms in this association are mainly cash grain-live-
stock farms. They generally range from 80 to 240
acres in size, but a few are larger. Most of the acreage
is cultivated. Some is irrigated. Corn, soybeans, and
alfalfa are the principal crops. Fattening cattle and
swine in dry lots is a common enterprise in this area.

Flooding and ponding of water in swales and
depressions are the principal hazards in this associa-
tion. Cultivation is difficult. Maintaining good tilth is
an important concern of management. Most of the
soils are well suited to irrigation. Artificial drainage
is beneficial in most areas and is necessary in some
cultivated area. Surface drains generally move excess
water from the fields to roadside ditches, which serve
as part of the drainage network.

Two paved highways and several rail lines cross
this association. Most section lines have improved dirt
or gravel roads. This association provides good possi-
bility for urban and industrial expansion. Grain mar-
kets are readily available within the county as well as
at major grain and livestock terminals in Sioux City,
TIowa. Most fattened livestock are sold directly to
packers.

7. Haynie-Albaton-Onawa Association

Moderately well drained to poorly drained, nearly level,
silty and clayey soils on low bottom lands adjacent to
the Missouri River

This association occurs on bottom lands along the
Missouri River, and except for the area where the
main part of South Sioux City is built, it is at the low-
est elevations. It is generally level, but in a few places
it is hummocky. In places it is as much as 5 miles wide.
Crescent-shaped Crystal Lake, Blyburg Lake, and
swales mark old river channels (fig. 5). Below South
Sioux City the riverbank has been stablized and the
river is confined to a stable channel. In most areas
above South Sioux City some stabilization work has
been done on the channel.

This association makes up about 19 percent of the
county. Haynie soils make up about 21 percent of this
association, Albaton soils 19 percent, and Onawa soils
14 percent. Minor soils and land types make up the re-
maining 46 percent.

Haynie soils are at a slightly higher elevation than
the other major soils of this association. They are
deep, friable, and moderately well drained. They are
silt loam throughout,.
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fore the dams on the Missouri River were constructed.
Most roads are of dirt construction, a few are grav-
eled, and there are a few highways, mainly near South
Sioux City. Grain is either marketed locally to eleva-
tors within the county or delivered to major grain
terminals in Sioux City.

8. Ida-Monona Association

Well-drained, moderately sloping to very steep, silty
soils on bluffs and uplands

This association consists of moderately sloping to
steep soils on narrow ridgetops and the adjacent mod-
erately sloping to very steep soils that border drain-
ageways. Deeply entrenched, very steep ravines are an
important feature of the landscape. Part of this asso-
ciation is on upland bluffs along the Missouri River
Valley where hillsides are steep and very steep. This
‘area is dissected by small, narrow valleys that drain
Fortherly onto bottom lands of the Missouri River Val-
ey.

This association makes up only about 3 percent of
the county. Ida soils make up 48 percent of this asso-
ciation, and Monona soils 41 percent. Minor soils and
land types make up the remaining 11 percent.

Ida soils are on the highest part of the landscape on
narrow ridgetops and convex areas that border drain-
ageways. They also make up parts of the bluffs along
the Missouri River Valley. They are strongly sloping
to very steep, deep, and well drained. They are silt loam
throughout and are high in lime.

Monona soils have slightly convex slopes and occur
below areas of Ida soils. They are moderately sloping
to steep, deep, friable, and well drained. They are silt
loam throughout and are neutral or mildly alkaline.

The minor soils of this association are in the Na-
pier, Judson, and Sansarc series and the Gullied land-
Ida complex. Napier and Judson soils occur on concave
foot slopes below the adjacent steeper uplands. They
are deep, dark colored, silty, and neutral or slightly
acid. Sansarc soils are shallow; they formed in shale.
They occur primarily on convex areas that border
drainageways. The Gullied land-Ida complex is very
steep and occurs in drainageways that are stabilized by
trees and shrubs.

Only a few farmsteads are in this association, and
most of them occur at the base of bluffs along the Mis-
souri River Valley. About 75 percent of the acreage is
in native woodland and grass, which provide excellent

habitat for wildlife, The trees are used for fuel and

fenceposts. A few trees are of marketable quality.
The remaining acreage is used for dryland cultivated
crops. Major crops are alfalfa hay, corn, and oats.

Water erosion is the main hazard on cultivated soils
in this association. Because of steep slopes, many areas
need to be reseeded to grasses. Proper management is
needed to improve the quality of merchantable trees.

Only one road crosses the association, and it is of
dirt construction. Grain and livestock markets are
readily available within the county. Cow-calf opera-
tions are more common in this association than else-
where in the county.

Descriptions of the Soils

This section describes the soil series and mapping
units in Dakota County. A soil series is described in
detail, and then briefly, each mapping unit in that se-
ries. Unless it is specifically mentioned otherwise, it is
to be assumed that what is stated about the soil series
holds true for the mapping units in that series. Thus,
to get full information about any one mapping unit, it
is necessary to read both the description of the map-
ping unit and the description of the soil series to
which it belongs.

An important part of the description of each soil se-
ries is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underly-
ing material. Each series contains two descriptions of
this profile. The first is brief and in terms familiar to
to the layman. The second is much more detailed and is
for those who need to make thorough and precise stud-
ies of soils, Color terms are for moist soil unless other-
wise stated. The profile described in the series is repre-
sentative for mapping units in that series. If the profile
of a given mapping unit is different from the one
described for the series, these differences are stated in
describing the mapping unit, or they are differences
that are apparent in the name of the mapping unit.

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

Following the name of each mapping unit is a sym-
bol in parentheses. This symbol indentifies the map-
ping unit on the detailed soil map. Listed at the end of
each description of a mapping unit is the capability
unit and windbreak suitability group in which the
mapping unit has been placed. The page for the de-
scription of each capability unit and windbreak suita-
bility group can be found by referring to the “Guide
to Mapping Units” at the back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms
used in describing soils can be found in the “Glossary”
at the end of this survey, and more detailed information
about the terminology and methods of soil mapping can
be obtained from the Soil Survey Manual (6).

A given soil series in this county may be identified
by a different name in a recently published soil survey
of an adjacent county. Some soil boundaries may not
match adjoining areas. Such differences result from
changes in concepts of soil classification that have oc-
curred since publication.

Albaton Series

The Albaton series consists of deep, nearly level,
poorly drained soils that formed in recent calcareous
silty or clayey alluvium. These soils are on bottom
lands of the Missouri River Valley. In places they are
in swales and depressions. A seasonal water table is
at a depth of 4 to 5 feet where these soils occur in
low-lying areas that were formerly channels.

In a representative profile, the surface layer is very
dark grayish brown silty clay 8 inches thick. A transi-
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TABLE 1.—Approximate acreage and proportionate extent of the sodls

Soil Area Extent Soil Area Extent
Acres Percent Acres Percent
Albaton silty clay, 0 to 2 percent slopes____.__ 5,787 3.5 | Luton silty clay, thin surface, 0 to 2 percent
Albaton silty clay, depressional, 0 to 1 percent SlOPeS e 2,110 1.3
SIOPES _ _ - - e 145 1 Marsh. ... 180 .2
Albaton silty clay loam, 0 to 2 percent slopes__ 135 .2 | Modale silt loam, 0 to 2 percent slopes___.____ 617 .4
Alluvial land - - _ - .o 1,546 1.0 | Monona silt loam, 6 to 11 percent slopes____._ 312 .2
Blake silty clay loam, 0 to 2 percent slopes.___ 2,744 1.7 | Monona silt loam, 11 to 17 percent slopes._.__ 874 .5
Blencoe silty clay, 0 to 2 percent slopes_______ 2,340 1.3 | Monona silt loam, 17 to 30 percent slopes__. .. 834 .5
Blyburg silt loam, 0 to 2 percent slopes____. .. 4,832 2.9 | Moody silty clay loam, 2 to 6 percent slopes.__ 1,272 .8
Blyburg silt loam, 2 to 6 percent slopes___.__. 373 .2 | Moody silty clay loam, 6 to 11 percent slopes__ 6,620 4.1
Blyburg silty clay loam, 0 to 2 percent slopes__ 2,224 1.4 | Moody silty clay loam, 6 to 11 percent slopes,
Blyburg silty clay, overwash, 0 to 2 percent eroded __ _ __ .. 2,199 1.4
SlOPeS - - - e 1,467 .9 | Moody-Nora silty clay loams, 11 to 15 percent
Caleo silt loam, overwash, 0 to 2 percent slopes_ 749 .5 slopes. - - oo 2,544 1.6
Calco silty clay loam, 0 to 2 percent slopes_... 274 .2 | Napier silt loam, 2 to 6 percent slopes___.____ 13,401 8.2
Crofton silt loam, 2 to 6 percent slopes, eroded_ 461 .3 | Napier silt loam, 6 to 11 percent slopes_ ______ 1,149 A
Crofton silt loam, 6 to 11 percent slopes, eroded_ 3,586 2.2 | Napier silt loam, 11 to 15 percent slopes_ _.___ 4,456 2.7
Crofton silt loam, 11 to 15 percent slopes______ 1,275 .8 | Napier-Gullied land complex, 2 to 11 percent
Crofton silt loam, 11 to 15 percent slopes, eroded. 15,444 9.4 slopes. - e iaoo- 880 .5
Crofton silt loam, 15 to 30 percent slopes___ .. 3,368 2.1 | Nora silt loam, 2 to 6 percent slopes, eroded___ 1,099 N
Crofton silt loam, 15 to 30 percent slopes, Nora silt loam, 6 to 11 percent slopes_.. ______ 1,515 .9
eroded_. ... _.___.__ e 9,112 5.6 | Nora silt loam, 6 to 11 percent slopes, eroded . _ 850 .5
Forney silt loam, overwash, 0 to 2 percent Nora silt loam, 11 to 15 percent slopes._______ 11,097 6.8
SlOPES - - - e 1,593 1.0 | Nora silt loam, 11 to 15 percent slopes, eroded._ 3,507 2.2
Forney silty clay, 0 to 2 percent slopes_ .. ___ 4,610 2.8 | Nora silt loam, 15 to 30 percent slopes________ 3,877 2.4
Forney soils, swales, 0 to 2 percent slopes___ .. 617 .4 | Omadi silt loam, 0 to 2 percent slopes_________ 6,147 3.8
Grable very fine sandy loam, 0 to 2 percent Onawa silty clay, 0 to 2 percent slopes________ - 4,739 2.9
slopes. - - e 3,091 1.9 || Owego silty clay, 0 to 2 percent slopes________ 1,044 .6
Gullied land-Ida complex, 30 to 60 percent Percival silty clay, 0 to 2 percent slopes_______ 558 .3
8lOPeS - - - - e 2,091 1.2 | Sansarc-Nora complex, 11 to 80 percent slopes._ 581 4
Haynie silt loam, 0 to 2 percent slopes_..___ .. 6,841 4.2 | Sarpy fine sand, 2 to 11 percent slopes____.____ 1,421 .8
1da silt loam, 11 to 17 percent slopes, eroded.. 1,820 .8 | Sarpy loamy fine sand, 0 to 6 percent slopes___ 1,638 1.0
Ida silt loam, 17 to 30 percent slopes________. 696 .4 | Sarpy silty clay, overwash, 0 to 2 percent slopes_ 1,162 T
1da silt loam, 17 to 30 percent slopes, eroded . . 365 .2 | Waubonsie very fine sandy loam, loamy sub-
Ida soils, 30 to 60 percent slopes____________. 2,189 1.3 stratum, 0 to 2 percent slopes_ . __________. 273 .2
Judson silty clay loam, 0 to 2 percent slopes.__. 500 .3 Water areas less than 40 acres___________ 803 .5
Judson silty clay loam, 2 to 6 percent slopes._. 1,351 .8 Borrow pits and Gravel pits. __________._ 40 m
Kennebeec silt loam, 0 to 2 percent slopes.____. 875 .5
Kennebec silt loam, overwash, 0 to 2 percent Total . e 163,456 100.0
SlOPeS - - e e 3,476 2.1

1 Less than 0.05 percent.

tional layer, about 19 inches thick, is dark grayish-
brown silty clay. The underlying material, extending
to a depth of 60 inches, is dark grayish-brown silty
clay. Mottles are within 8 inches of the surface.

Albaton soils have slow permeability and moderate
available water capacity. The organic-matter content
is moderately low, and natural fertility is low. The
surface layer, transitional layer, and underlying mate-
rial are moderately alkaline in reaction. These soils re-

lease moisture slowly to plants.

Albaton soils are suited to cultivated crops under
both dryland and irrigation management. They are
also suited to grass, trees and shrubs, wildlife habi-

tat, and recreation.

Representative profile of Albaton silty clay, 0 to 2
percent slopes, in a cultivated field 400 feet west and
150 feet south of the northeast corner of SW1j sec.

22, T.29 N, R. 9 E.

Ap—0 to 8 inches very dark grayish-brown (2.5Y 3/2)
silty clay, dark grayish-brown (2.5Y 4/2) dry;
strong, fine, blocky structure parting to strong,
fine and medium, granular; very hard, firm; slight
effervescence; moderately alkaline; abrupt, smooth

boundary.

AC—8 to 27 inches, dark grayish-brown (2.5Y 4/2) silty
clay, grayish brown (2.5Y 5/2) dry; few, fine, dis-
tinet, reddish-brown (7.5YR 4/4) mottles; strong,
medium and fine, blocky structure; very hard,
firm; strong effervescence; moderately alkaline;

clear, smooth boundary.

Cg—27 to 60 inches, dark grayish-brown (2.65Y 4/2) silty
clay, light brownish gray (2.5Y 6/2) dry; many,
medium, distinct, strong-brown (7.5YR 5/6) and

gray (5Y 5/1) mottles;

strong,

medium and

coarse, blocky structure; very hard, firm; a few
silty strata that are less than one-fourth inch
thick and have fine platy structure; violent effer-

vescence; moderately alkaline.

The A horizon ranges from 5 to 10 inches in thickness;
from dark gray to very dark grayish brown in color; and
from silty clay to silty clay loam in texture. It is mildly al-
kaline or moderately alkaline. The AC horizon is dark
grayish-brown or olive-gray silty clay or clay. In some
places there is a Ab horizon. The Cg horizon has strata of
different colors that range from dark grayish brown to
olive gray. It is clay or silty clay, but in places there are
strata less than 6 inches thick that have a slightly lower
clay content. Some areas have silty clay loam and coarser
material below a depth of 42 inches. Mottles range from
few to many and are reddish brown, strong brown, or

gray.

Albaton soils are near Onawa, Percival, Blake, Grable,
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Haynie, and Sarpy soils. They formed in thicker clay de-
posits than Onawa and Percival soils and lack the coarser
textured IIC horizon of those soils. Albaton soils have more
clz}ly in the C horizon than Blake, Haynie, Grable, or Sarpy
soils.

Albaton silty clay loam, 0 to 2 percent slopes (Aa).
—This soil is in areas that have received material de-
posited by floodwater within the past 20 years. It is on
bottom lands of the Missouri River Valley. Areas
range from 10 to 40 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
and transitional layer are silty clay loam and about 9
inches thick. The underlying material is also more
stratified with varying textures and colors.

Included with this soil in mapping are small areas
where the surface layer and transitional layer are
thicker, ranging from 8 to 20 inches in thickness.

Poor internal drainage, moderate available water
capacity, and clayey texture are the principal limita-
tions if this soil is cultivated. This soil is not difficult
to till, and timeliness of field operations is not critical.
Runoff is slow, and some ponding occurs.

Nearly all the acreage of this soil is cultivated.
Corn, alfalfa, and soybeans are the prinecipal crops.
Capability units IIIw-2 dryland and IIIw-1 irri-
gated ; windbreak suitability group 2.

Albaton silty clay, 0 to 2 percent slopes (Ab).—This
soil is in the Missouri River Valley in areas that have
received recent deposits of soil material. Areas of this
soil range from 15 to 400 acres in size. This soil has
the profile described as representative for the series.

Included with this soil in mapping are small areas
of Onawa and Percival soils and areas of Albaton silty
clay loam, 0 to 2 percent slopes, and Albaton silty
clay, depressional, 0 to 1 percent slopes.

A clayey surface layer and slow surface drainage
are the principal limitations if this soil is cultivated.
Ponding of water occurs in some places. Where this
soil occurs in swales or old channel areas, water is
commonly within a depth of 5 feet.

Maintaining tilth is difficult, and timeliness of oper-
ation is an important concern in managing this soil.
An inadequate supply of moisture as well as its un-
even distribution are also factors that can limit produe-
gon. Some land leveling is needed for gravity irriga-

ion,

Most of the acreage of this soil is cultivated. Corn,
alfalfa, and soybeans are the principal crops. Both
dryland and irrigation management are used. Capabil-
ity units IITw—1 dryland and IIIw-1 irrigated; wind-
break suitability group 2.

Albaton silty clay, depressional, 0 to 1 percent slopes
(Ac).—This soil is in slightly depressional or narrow
swalelike areas on bottom lands. Most areas are for-
mer stream channels and range from 10 to 20 acres in
size. Depth to the water table ranges from 4 to 5 feet.

This soil has a profile similar to the one described
‘as representative for the series, but the surface layer
is slightly thicker.

Included with this soil in mapping are small areas
of a deep, gray, very poorly drained soil that has fine
sand at a depth below 42 inches.

Lack of adequate surface drainage, excessive pond-
ing, and lack of suitable outlets are the principal limi-
tzlxtions where this soil is cultivated. Runoff is very
slow.

Nearly all the acreage is in grass or waste areas. A
limited acreage is cultivated, mainly to corn, soybeans,
and alfalfa hay. Capability unit Vw-1 dryland; wind-
break suitability group 10.

Alluvial Land

Alluvial land (0 to 2 percent slopes) (Ad) is a land
type that occurs on Missouri River bottom lands. In
most places it is adjacent to the Missouri River and in
old abandoned channels of that stream. The water
table is between depths of about 1 foot and 3 feet and
fluctuates with the level of the river.

Alluvial land is nearly level or depressional, Slopes
are mainly 0 to 2 percent, but in places they are as
much as 6 percent. In places, the surface is unstable
and subject to soil blowing. The soil material is fine
sand throughout. The areas are poorly drained and
are occasionally flooded, particularly when the water
level of the river is high.

Included with this land type in mapping are small
areas that have a surface layer of dark grayish-brown
silty clay or clay 6 to 10 inches thick.

Permeability is rapid in most areas, and the avail-
able water capacity is low. Natural fertility and or-
ganic-matter content are low. This land type is moder-
ately alkaline throughout.

Nearly all of the acreage is in wildlife or waste
areas. The vegetation consists mainly of a sparse
growth of grasses and weeds. Sparse to thick stands
of small willow trees grow on the drier sites. The wet-
ter areas have marshy vegetation. Some of the old
stream channels are filled with water. :

Alluvial land is excellent for wildlife habitat. It also
has a good potential for recreation. A few small areas
are cultivated, Capability unit Vw-7; windbreak suit-
ability group 10.

Blake Series

The Blake series consists of deep, nearly level,
somewhat poorly drained soils that formed in allu-
vium. These soils are in fairly broad areas of bottom
lands in the Missouri River Valley.

In a representative profile, the surface layer is very
dark grayish-brown silty clay loam 7 inches thick. The
underlying material extends to a depth of 60 inches. It
is very dark grayish-brown silty clay loam in the
upper part, dark grayish-brown silt loam and fine
sandy loam in the middle part, and grayish-brown silt
loam in the lower part. The soil is calcareous below a
depth of 16 inches. Part of the underlying material is
mottled and stratified with light and dark colors.

Blake soils have moderately slow permeability in the
upper 16 inches and moderate permeability below this
depth. They have a high available water capacity.
Their organic-matter content is moderately low, and
their natural fertility is low. They release moisture
readily to plants.
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Blake soils are suited to cultivated crops under both
dryland and irrigation management. They are also
suited to grass, trees and shrubs, wildlife habitat, and
recreation.

Representative profile of Blake silty clay loam, 0 to
2 percent slopes, in a cultivated field 1,368 feet north
and 180 feet west of the southeast corner of sec. 28, T.
29 N,,R.9E.

Ap—0 to 7 inches, very dark grayish-brown (2.6Y 3/2)
silty clay loam, grayish brown (2.5Y 5/2) dry;
moderate, medium and fine, granular structure;
slightly hard, friable; slightly compacted; mildly
alkaline; abrupt, smooth boundary.

C1—17 to 16 inches, very dark grayish-brown (2.5Y 3/2)
silty clay loam, grayish brown (2.6Y 5/2) dry;
moderate, coarse, blocky structure parting to
weak, medium and fine, subangular blocky; soft,
friable; moderately alkaline; clear, smooth bound-

ary.

1IC2—16 to 28 inches, dark grayish-brown (2.5Y 4/2) and
grayish-brown (2.5Y 5/2) light silt loam, stratified
grayish brown (2.5Y 5/2) and very dark grayish
brown (2.5Y 8/2) dry; weak, coarse, blocky struc-
ture parting to weak, medium and fine, granular;
slightly hard, friable; violent effervescence; mod-
erately alkaline; abrupt, smooth boundary.

IIC3—23 to 31 inches, dark grayish-brown (2.5Y 4/2) silt
loam, light brownish gray (2.5Y 6/2) dry; weak,
coarse, blocky structure; soft, very friable; violent
effervescence; moderately alkaline; clear, gradual
boundary.

I11C4—381 to 40 inches, dark grayish-brown (2.5Y 4/2) fine
sandy loam, light brownish gray (2.5Y 6/2) dry;
few, fine, faint, light olive-brown (2.5Y 5/6) mot-
tles; weak, fine, platy structure; soft, very fria-
ble; violent effervescence; moderately alkaline;
clear, gradual boundary.

1IIC5—40 to 60 inches, grayish-brown (2.5Y 5/2) silt loam,
light gray (2.5Y 7/2) dry; massive; soft, very
friable; violent effervescence; moderately alkaline.

The A horizon ranges from 6 to 10 inches in thickness.
It is very dark grayish-brown or dark-brown silty clay loam
or light silty clay loam. The C1 horizon is commonly strati-
fied and ranges from very dark grayish brown to grayish
brown. It ranges from silty clay loam to very fine sandy
loam, but in places it includes layers that are % inch to 6
inches thick and that have darker colors and either finer
texture or slightly coarser texture. The Ap horizon ranges
from mildly alkaline to moderately alkaline.

In Dakota County, Blake soils have a thinner layer of
silty clay loam and an A horizon that is darker in color
than that defined in the range for the Blake series, but
these differences do not alter the usefulness and behavior
of the soils.

Blake soils are near Haynie, Waubonsie, Grable, Sarpy,
Albaton, and Onawa soils and are similar to Blyburg soils.
They have Ap and C1 horizons that are finer textured than
those in Haynie or Waubonsie soils. Blake soils are not un-
derlain by sand, as are the Grable soils. They are not so
sandy as Sarpy soils. Blake soils are not so fine textured in
the Ap and C1 horizons as Albaton and Onawa soils. They
have a finer textured Cl1 horizon and are not so well
drained as Blyburg soils.

Blake silty clay loam, 0 to 2 percent slopes (Ba) —This
soil formed in silty and loamy alluvium and is on
Missouri River bottom lands. The areas range from 10
to 20 acres in size.

Included with this soil in mapping are small areas
of Onawa silty clay, 0 to 2 percent slopes, and Haynie
silt loam, 0 to 2 percent slopes.

There are few limitations to the use of this soil.
Runoff is slow, but there are few small, wet areas as-

sociated with this soil. Flooding is an infrequent haz-
ard. This is one of the better soils in Dakota County
for growing crops.

Nearly all the acreage is cultivated. Corn, alfalfa,
and soybeans are the principal crops. Both dryland
and irrigation management are used. Capability units
I-1 dryland and I-3 irrigated; windbreak suitability
group 1.

Blencoe Series

The Blencoe series consists of deep, nearly level,
somewhat poorly drained soils that formed in allu-
vium. These soils are clayey in the upper 24 inches
and silty below this depth. They are on Missouri River
bottom lands.

In a representative profile, the surface layer is black
silty clay 15 inches thick. The subsoil, about 9 inches
thick, is dark grayish-brown, firm, light silty clay. The
underlying material, extending to a depth of 60
inches, is grayish-brown silt loam.

Blencoe soils have very slow permeability in the
upper 24 inches and moderate permeability below this
depth. They have a high available water capacity.
Their organic-matter content is high, and their natu-
ral fertility is medium. They release moisture slowly
to plants.

Blencoe soils are suited to cultivated crops under
both dryland and irrigation management. They are
also suited to grass, trees and shrubs, wildlife habitat,
and recreation.

Representative profile of Blencoe silty clay, 0 to 2
percent slopes, in a cultivated field 1,320 feet north
and 50 feet west of the southeast corner of sec. 7, T.
28 N,, R.9 E.

Ap—o0 to 10 inches, black (10YR 2/1) silty clay, very dark
gray (10YR 3/1) dry; weak, coarse, blocky struc-
ture parting to weak, moderate, granular, very
hard, very firm; neutral; gradual, smooth bound-

ary.

A12—10 to 15 inches, black (10YR 2/1) silty clay, dark
gray (10YR 4/1) dry; weak, medium, granular
structure; very hard, very firm; neutral; gradual,
smooth boundary.

B2—15 to 24 inches, dark grayish-brown (2.5Y 4/2) light
silty clay, grayish brown (2.5Y 5/2) dry; moder-
ate, coarse, blocky structure parting to strong, me-
dium, blocky; very hard, very firm; neutral; ab-
rupt, smooth boundary.

I1C1—24 to 80 inches, grayish-brown (2.5Y 5/2) silt loam,
light brownish gray (2.5Y 6/2) dry; few, fine,
faint, strong-brown (7.5YR 5/6) mottles; weak,
coarse, blocky structure parting to weak, medium
and fine, platy; slightly hard, friable; many fine
tubular pores; few soft lime accumulations;
strong effervescence; moderately alkaline; grad-
ual, smooth boundary.

IIC2—30 to 60 inches, grayish-brown (2.5Y 5/2) silt loam,
light brownish gray (2.5Y 6/2) dry; weak, coarse,
blocky structure parting to weak, medium and
fine, granular; soft, friable; violent effervescence;
moderately alkaline; abrupt, smooth boundary.

The A horizon ranges from 7 to 20 inches in thickness.
It is black grading to very dark gray. The B2 horizon
ranges from dark gray to grayish brown. In some places
there is a B3 horizon about 6 inches thick that is silty clay
loam. Depth to carbonates corresponds to the thickness of
the clayey material. Depth to the IIC1 horizon ranges from
15 to 30 inches. Strata that are %4 inch to 6 inches thick
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and finer textured than silt loam are common in the IIC
horizon. Clayey layers thicker than 6 inches occur in some
places in the IIC2 horizon.

In Dakota County, Blencoe soils have a thinner layer of
clayey material in the upper part of the profile and are
shallower to carbonates than defined in the range for the
series, but these differences do not alter the usefulness and
behavior of the soils. -

Blencoe soils are near Forney, Luton, and Blyburg soils.
The C horizon is not so fine textured as in Luton and For-
ney soils. Blencoe soils have finer textured A and B hori-
zons than Blyburg soils, and lime occurs at a greater depth
than in those soils.

Blencoe silty clay, 0 to 2 percent slopes' (Bb).—This
soil is on Missouri River bottom lands. The areas
range from 20 to 100 acres in size.

Included with this soil in mapping are a few areas
where the clayey material is thinner than that de-
scribed in the representative profile. In some places
the underlying material is silty clay loam. Also in-
cluded are a few areas of Luton soils. :

A clayey surface layer, slow surface drainage, and
ponding of water in some areas are the principal limi-
tations where this soil is cultivated. Maintaining good
tilth and preparing a good seedbeed are difficult, and
timeliness of operations is an important factor in man-
aging this soil. Lack of uniform distribution of rain-
fall during the growing season is a common limitation.
Runoff is slow.

Nearly all the acreage is cultivated. Corn, soybeans,
and alfalfa hay are the principal crops. Capability
units IIw—1 dryland and IIw-1 irrigated; windbreak
suitability group 2.

Blyburg Series

The Blyburg series consists of deep, nearly level to
gently sloping, moderately well drained soils that
formed in silty alluvium. These soils are on Missouri
River bottom lands.

In a representative profile, the surface layer is very
dark brown and very dark grayish-brown silt loam 15
inches thick. The underlying material is dark gray-
ish-brown light silt loam.

Blyburg soils have moderate permeability and a
high available water capacity. Their organic-matter
content is moderate, and their natural fertility is me-
dium. They release moisture readily to plants.

Blyburg soils are suited to cultivated crops under
both dryland and irrigation management. They are
also suited to grass, trees and shrubs, wildlife habitat,
and recreation.

Representative profile of Blyburg silt loam, 0 to 2
percent slopes, in a cultivated field 1,140 feet south
and 400 feet west of the northeast corner of sec. 2, T.
28N, R.8E. '

Ap—o0 to 7 inches, very dark brown (10YR 2/2) silt loam,
dark grayish brown (10YR 4/2) dry; weak, me-
dium and fine, granular structure; slightly hard,
very friable; neutral; abrupt, smooth boundary.

A12—7 to 11 inches, very dark brown (10YR 2/2) silt
loam, dark grayish brown (10YR 4/2) dry; weak,
medium, subangular blocky structure parting to
weak, medium and fine, granular; slightly hard,
very friable; neutral; gradual, smooth boundary.

A13—11 to 15 inches, very dark grayish-brown (10YR 3/2)
silt loam, grayish brown (2.5Y 4/2) dry; weak,

coarse, subangular blocky structure. parting to
weak, medium and fine, granular; soft, very fria-
ble; few fine pores; strong effervescence; moder-
ately alkaline; clear, smooth boundary.

C1—15 to 21 inches, dark grayish-brown (10YR 4/2) light
silt loam, grayish brown (2.5Y 5/2) dry; weak,
coarse, subangular blocky, structure parting to
weak, medium and fine, subangular blocky; soft,
very friable; many fine pores; strong efferves-
cence; moderately alkaline; clear, wavy boundary.

C2—21 to 60 inches, dark grayish-brown (10YR 4/2) light
silt loam, grayish brown (2.65Y 5/2) dry; massive;
soft, very friable; many fine pores; violent effer-
vescence; moderately alkaline.

The A horizon ranges from 7 to 15 inches in thickness.
It is most commonly very dark brown and very dark gray-
ish brown but ranges to black. Texture is silt loam or silty
clay loam, Some areas have an overwash deposit of very
dark gray, firm silty clay that is 7 to 14 inches thick. Thin
strata of coarser or finer textured material occur below a
depth of 42 inches in places. The C horizon ranges from
silt loam to very fine sandy loam.

Blyburg soils are near Blencoe, Luton, Forney, and
Blake soils. They are not so fine textured in the upper 24
inches as Blencoe soils but have similar texture below this
depth. Blyburg soils are better drained than Luton and
Forney soils and have a silty rather than clayey texture.
Blyburg soils have a coarser Cl horizon and are better
drained than Blake soils.

Blyburg silt loam, 0 to 2 percent slopes (Bc).—This
soil is deep and is on bottom lands. The areas are the
remnants of old meander scars of the Missouri River.
They range from 20 to 300 acres in size. This soil has
the profile described as representative for the series.

Included with this soil in mapping are small areas
that have a surface layer of silty clay loam and that
occur in the lowest areas. Also included are slightly
convex areas where the surface layer is thinner and is
moderately alkaline at a depth of 7 inches.

This soil has few limitations and is one of the better
soils in Dakota County for growing crops. Runoff is
slow.

Nearly all the acreage is cultivated. Corn, soybeans,
and alfalfa hay are the principal crops. Capability
units I-1 dryland and I-6 irrigated; windbreak suita-
bility group 1.

Blyburg silt loam, 2 to 6 percent slopes (BcC)—
This soil borders drainageways that cross the bottom
lands. The areas range from 10 to 40 acres in size. In
some places narrow, nearly level channels are in this
mapping unit.

This soil has a profile similar to the one described .
as representative for the series, but the surface layer
is 7 inches thick and is mildly alkaline. The underly-
ing material is very fine sandy loam.

Included with this soil in mapping are small areas
of Forney soils, swales, 0 to 2 percent slopes, in chan-
nels and Blyburg silt loam, 0 to 2 percent slopes, in
nearly level areas.

Lack of sufficient moisture is the principal limita-
tion where this soil is dryfarmed. Soil blowing is a
hazard in the sandier areas if the surface is not pro-
tected. Runoff is medium.

Nearly all the acreage is cultivated. Corn, soybeans,
and alfalfa hay are the principal crops. Capability
units Ile-1 dryland and Ille-6 irrigated; windbreak
suitability group 1.
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Blyburg silty clay loam, 0 to 2 percent slopes (Bd).
—_This soil is on bottom lands. It is in slightly concave
areas along and around the perimeter of finer textured
soils. Tt is most commonly associated with Blyburg siit
loam, 0 to 2 percent slopes, which occurs at a higher
elevation, and with Blencoe soils, -which occur at a
}owgr elevation. The areas range from 10 to 40 acres
in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is silty clay loam that averages 12 inches in thickness
but ranges from 7 to 15 inches in thickness. This soil
is moderately well drained to somewhat poorly
drained. Workability is only fair.

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

Ponding of water is the principal limitation where
this soil is cultivated. Runoff is slow.

Nearly all the acreage is cultivated. Corn, soybeans,
and alfalfa hay are the principal crops. Capability
units I-1 dryland and I-8 and irrigated; windbreak
suitability group 1.

Blyburg silty clay, overwash, 0 to 2 percent slopes
(Be)—This soil is on bottom lands. It occurs in areas
between the Forney soils and Blyburg silt loam, 0 to 2
percent slopes. The areas range from 20 to 60 acres in
Si1ze.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is an overwash deposit of silty clay that ranges from 7
to 14 inches in thickness. Thin strata of light-colored
silt loam commonly separate the overwash surface
layer and the buried former surface layer. This buried
layer is light silty clay loam. In some places it has a
few soft lime accumulations. The silty underlying ma-
terial is at a depth ranging from 30 to 42 inches.

Flooding is currently not a concern on this soil.
Water ponding in some of the lower areas and a
clayey surface layer are the principal limitations

where this soil is cultivated. Runoff is slow. It is diffi- .

cult to maintain good tilth on this soil.

Nearly all the acreage is cultivated. Corn, soybeans,
and alfalfa hay are the principal crops. Capability
units IIw—1 dryland and IIw-1 irrigated; windbreak
suitability group 2.

Calco Series

The Calco series consists of deep, nearly level,
poorly drained soils that formed in silty alluvium.
These soils are on bottom lands along major streams
that drain the uplands. Depth to the water table ranges
from 2 feet in spring to 6 to 8 feet in fall.

In a representative profile, the surface layer is silty
clay loam about 40 inches thick. It is black in the
upper part and very dark gray in the lower part. The
underlying material is very dark gray silty clay loam.
The soil is calcareous throughout.

Calco soils have moderately slow permeability and a
high available water capacity. Their organic-matter
content is high or moderate, and their natural fertility
is high. They release moisture readily to plants.

Calco soils are suited to cultivated crops under both
dryland and irrigation management. The more poorly

drained areas, however, are better suited to grass,
trees and shrubs, wildlife habitat, and recreation.

Representative profile of Calco silty clay loam, 0 to
2 percent slopes, in a cultivated field 2,340 feet south
and 1,360 feet east of the northwest corner of sec. 36,
T.28 N.,, R. 7 E.

Ap—O0 to 6 inches, black (10YR 2/1) silty clay loam, very
dark gray (10YR 8/1) dry; moderate, medium and
fine, granular structure; hard, very friable; slight
effervescence; moderately alkaline; abrupt, smooth
boundary.

Al12—86 to 16 inches, black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; moderate, coarse
blocky structure parting to weak, medium and
fine, subangular blocky; slightly hard, friable; few
small accumulations of lime; violent effervescence;
moderately alkaline; gradual, smooth boundary.

A13—16 to 28 inches, black (10YR 2/1) silty clay loam,
dark gray (10YR 4/1) dry; few, faint, distinct,
dark-brown (7.5YR 4/4) mottles; moderate, me-
dium, prismatic structure parting to moderate,
medium, subangular blocky; hard, firm; many
small accumulations of lime; many fine pores; vio-
lent effervescence; moderately alkaline; gradual,
smooth boundary.

A14—98 to 40 inches, very dark gray (10YR 3/1) silty clay
loam, dark gray (10YR 4/1) dry; few, fine, faint,
dark-brown (7.5YR 4/4) mottles; weak, coarse,
prismatic structure parting to moderate, medium,
subangular blocky; hard, firm; few small concre-
tions of lime; many fine pores; violent efferves-
cence; moderately alkaline; gradual, smooth bound-

ary.

C—40 to 60 inches, very dark gray (10YR 3/1) silty clay
loam, dark gray (10YR 4/1) dry; weak, coarse,
blocky structure; hard, firm; violent effervescence;
moderately alkaline. :

The A horizon ranges from 30 to 40 inches in thickness.
1t is black to very dark-gray silt loam or silty clay loam.
In places, there is a layer of overwash material, 12 to 34
inches thick, that consists of very dark grayish-brown silt
loam or light silty clay loam. Snail shells are in the Ap ho-
rizon in some places. Few to common, distinct, gray and
dark reddish-brown or brown mottles are in the lower part
of the A horizon. The C horizon is dark-gray or very dark
gray silt loam or silty clay loam.

Calco soils are near Kennebec soils. They are finer tex-
tured throughout and are more poorly drained than Ken-
nebec soils.

Calco silt loam, overwash, 0 to 2 percent slopes
{Ca)—This soil is deep and is on bottom lands along
small upland drainageways. It occurs along streams
that have a low gradient and generally no defined
channel. These areas range from 10 to 30 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is an overwash deposit of very dark grayish-brown
stratified silt loam 12 to 34 inches thick. Few to com-
mon, distinct, gray and dark reddish-brown mottles
are in some strata. The entire profile is also more
stratified with varying colors than the representative
profile. Mottles are present in the overwash material.
Depth to the water table is commonly 6 to 8 feet in
fall and slightly higher in spring. Wet areas where the
water table is within a depth of 2 feet are shown on
the detailed soil map by a special spot symbol.

Slow runoff, a fluctuating water table, and occa-
sional flooding are the principal limitations. Flooding
causes some deposition of light-colored silty material
on the surface. Tilling and planting are commonly de-
layed by wetness. Flooding and the resulting siltation
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color. Lime occurs as concretions or is disseminated in the
soil material; on the surface in most places, lime concre-
tions are abundant. Some strong-brown and light brown-
ish-gray mottles are commonly present within a depth of
15 inches.

Crofton soils are near Nora, Moody, Monona, and Ida
soils and are similar to Ida soils. Crofton soils differ from
Nora, Moody, and Monona soils in that they lack a B hori-
zon, They have a thinner, lighter colored A horizon than
Nora soils. Crofton soils are not so fine textured in the
upper part of the profile as Moody soils, and they have
lime higher in the profile than those soils. They have lime
higher in the profile than Monona soils. Crofton soils occur
in a slightly drier climate than Ida soils.

Crofton silt loam, 2 to 6 percent slopes, eroded
(CfC2).—This soil is in the loess uplands. It is mainly
on convex ridgetops that are drainage divides and are
100 to 200 feet in width. The areas range from 10 to
30 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is slightly lighter colored.

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

Because of the slope, texture, and low organic-mat-
ter content, this very friable soil is susceptible to sheet
erosion and rill erosion. Erosion is the principal haz-
ard where the soil is cultivated. Maintaining organic-
matter content is a concern of management. Runoff is
medium.

Nearly all the acreage is cultivated, but a few small
areas are in pasture. Corn, oats, and alfalfa hay are
the principal crops. Capability units ITIe-9 dryland
and ITTe-6 irrigated ; windbreak suitability group 5.

Crofton silt loam, 6 to 11 percent slopes, eroded
(CfD2).—This soil is in the loess uplands. It is on
rounded ridgetops and convex hillsides that are a part
of drainage divides. The areas are comparatively
small, ranging from 10 to 30 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is lighter colored.

Included with this soil in mapping are small areas
of Moody silty clay loam, 2 to 6 percent slopes, and
Nora silt loam, 6 to 11 percent slopes.

Because of the slope, silty texture, and low organic-
matter content, this very friable soil is susceptible to
water erosion. Sheet and rill erosion are the principal
hazards if this soil is cultivated. This soil has good
workability, but management practices that increase
the infiltration rate of moisture are needed. Runoff is
medium.

Nearly all the acreage is cultivated, and small areas
are in grass. Corn, soybeans, oats, and alfalfa hay are
the principal crops. Capability units IVe-9 dryland
and IVe-6 irrigated; windbreak suitability group 5.

Crofton silt loam, 11 to 15 percent slopes (CfE).—
This soil is in the loess uplands. It is on sharp ridge-
tops and convex hillsides of drainage  divides. Areas
range from 20 to 100 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is very dark brown and is 6 inches thick.

Included with this soil in mapping are small areas
that are noncalcareous to a depth of 10 inches. Also

included are areas of Nora silt loam, 11 to 15 percent

slopes, in slightly concave areas. Eroded areas are

Eh;)wn on the detailed soil map by a special spot sym-
ol.

Maintaining a good plant cover is a necessary part
of good management. Runoff is rapid.

Nearly all the acreage is in native grasses or de-
ciduous trees and shrubs. Capability unit IVe-9 dry-
land; windbreak suitability group 5.

Crofton silt loam, 11 to 15 percent slopes, eroded
(CfE2).—This soil is on sharp ridgetops and on the
convex sides of drainage divides that drain the loess
uplands. The areas range from 50 to 200 acres in size,
This soil has the profile described as representative
for the series. .

Included with this soil in mapping are a few small
areas of Nora silt loam, 11 to 15 percent slopes,
eroded, in concave areas. Also included are a few
areas of steeper Crofton soils commonly along the
upper areas of small drainageways.

Water erosion is a hazard on this soil. Small ditches
and rills form during intense rainstorms, but these
are generally plowed in as part of regular tillage. Low
organic-matter content and an inadequate supply of
moisture are common limitations. Maintaining tilth is
not a serious concern, but maintaining organic-matter
content is a concern of management. Runoff is rapid.

Most of the acreage is cultivated or has been re-
seeded to grass, and a few areas are in native grass.
Corn, oats, and alfalfa hay are the principal crops. Ca-
pability unit IVe-9 dryland; windbreak suitability
group 5.

Crofton silt loam, 15 to 30 percent slopes (CfF).—
This soil is in the loess uplands where it occupies ir-
regular, very narrow, convex ridgetops. Irregular cat-
step slopes occur in the steepest areas. Areas range
from 20 to 200 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is dark grayish brown and is 6 inches thick. The tran-
sitional layer is 6 to 10 inches thick and pale brown to
grayish brown in color. The soil is calcareous at the
surface or within 10 inches of the surface.

Included with this soil in mapping are small areas
of Nora silt loam, 15 to 30 percent slopes, in concave
areas or on east-facing side slopes. Also included are
areas of gullied land that occur along drainageways in
some areas. Glacial till and outerops of shale are indi-
cated by spot symbols on the detailed soil map.

Runoff is rapid.

Most of the acreage is in native grass or woodland.
It is too steep for successful cultivation. The native
grasses consist mainly of big bluestem, little bluestem,
side-oats grama, and switchgrass. Bur oak is the most
common tree species. A few areas are cultivated. Ca-
pability unit VIe-9; windbreak suitability group 10.

Crofton silt loam, 15 to 30 percent slopes, eroded
(CfF2).—This soil is in the loess uplands and occupies
eroded, concave, narrow ridgetops. It has irregular
slopes. Areas range from 20 to 200 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is lighter colored.
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Included with this soil in mapping are small areas
that are not eroded. Also included are small areas of
Nora silt loam, 15 to 30 percent slopes. Qutcroppings
of glacial till and shale are shown by spot symbols on
the detailed soil map.

Water erosion is the principal hazard on this soil. In
places small rills and gullies form, and these are
plowed in with each successive tillage. Fertility and
the supply of plant nutrients, particularly nitrogen,
are low. Runoff is rapid.

Nearly all the acreage was once cultivated, but be-
cause the erosion hazard is so severe, some areas are
now seeded to native grass. A few areas are still culti-
vated. Capability unit VIe-9; windbreak suitability
group 10.

Forney Series

The Forney series consists of deep, nearly level to
depressional, poorly drained soils that formed in allu-
vium. The alluvium is mainly clayey. These soils are
stratified and are on bottom lands of the Missouri
River Valley.

In a representative profile, the surface layer is silty
clay about 15 inches thick. It is black in the upper and
middle parts and very dark grayish-brown in the
lower part. The subsoil, about 10 inches thick, is very
dark grayish-brown, firm silty clay. At a depth of 25
inches is a layer of black silty clay about 12 inches
thick. This layer is the surface layer of an older soil
that was buried by river sediment. The subsoil and
underlying material of this buried soil are dark-gray
and gray, very firm silty clay and extend to a depth
of 60 inches.

Forney soils have very slow permeability and a
moderate available water capacity. Their organic-mat-
ter content is moderate, and their natural fertility is
medium. They release moisture slowly to plants.

Forney soils are suited to cultivated crops under
both dryland and irrigation management. They are
also suited to grass, trees and shrubs, wildlife habitat,
and recreation.

Representative profile of Forney silty clay, 0 to 2
percent slopes, in a cultivated field 2,350 feet east and
50 feet north of the southwest corner of NW1 sec.
16, T.28 N, R. 8 E.

Ap—0 to 6 inches, black (10YR 2/1) silty clay, very dark
gray (10YR 3/1) dry; strong, coarse, angular
blocky structure parting to strong, medium,
blocky; compacted because of tillage; very hard,
firm; neutral; abrupt, smooth boundary.

A12—6 to 11 inches, black (10YR 2/1) silty clay, very dark
gray (10YR 3/1) dry; very thin strata of silt
loam at a depth of 8 inches; strong, very fine,
blocky structure; very hard, firm; very few, small,
soft accumulations of lime; neutral; abrupt,
smooth boundary.

A13--11 to 15 inches, very dark grayish-brown (2.5Y 3/2)
silty clay, dark gray (10YR 4/1) dry; strong, fine
granular structure; very hard, firm; slight effer-
vescence; moderately alkaline; abrupt, smooth
boundary.

B2g—15 to 25 inches, very dark grayish-brown (2.5Y 3/2)
silty clay, dark gray (10YR 4/1) dry; strong, very
fine, blocky structure; very hard, firm; very small,
soft accumulations of lime; organic stains coating

peds; violent effervescence; moderately alkaline;
gradual, smooth boundary.

Allbg—25 to 30 inches, black (2.5Y 2/0) silty clay, dark
gray (2.5Y 4/0) dry; strong, fine, granular struc-
ture; very hard, firm; few snail shells; small, soft
accumulations of lime; slight effervescence; mod-
erately alkaline; gradual, smooth boundary.

A12bg—30 to 37 inches, black (2.5Y 2/0) silty clay, dark
gray (2.5Y 4/0) dry; strong, very fine, blocky
structure parting to strong, fine, granular; very
hard, firm; few snail shells; small soft accumula-
tions of lime; slight effervescence; moderately al-
kaline; gradual, smooth boundary.

B2bg—37 to 54 inches, dark-gray (N 4/0) silty clay, gray
(N 5/0) dry; many, fine, distinct, dark-brown
(7.5YR 4/4) mottles; strong, very fine, blocky
structure; very hard, firm; mildly alkaline; grad-
ual, smooth boundary.

Cbg—54 to 60 inches, gray (N 5/0) silty clay, light brown-
ish gray (N 6/0) dry; many, coarse, distinct
dark-brown (7.5YR 4/4) mottles; strong, very fine,
blocky structure; very hard, firm; few, soft, large
accumulations of lime; many fine concretions of
lime; strong effervescence; moderately alkaline;
abrupt, smooth boundary.

The A horizon ranges from 6 to 15 inches in thickness
and from black to very dark grayish brown in color. It is
clay and silty clay, but in places there is an overwash of
silt loam on the surface. This overwash ranges from neu-
tral to moderately alkaline. The B2g horizon ranges from 4
to 18 inches in thickness and is very dark grayish brown
to dark gray in color. It ranges from silty clay to clay.
The Allbg horizon ranges from black to dark gray and is
5 to 10 inches thick. This horizon is the surface layer of an
older soil buried by recent clayey sediment. In most places,
more than one Ab horizon is in a profile 5 feet deep. The
B2bg horizon ranges from dark gray to grayish brown.
Generally, it is clay or silty clay, but in places there are
thin strata of silty clay loam. Depth to lime ranges from
10 to 30 inches. The Ap horizon is neutral to mildly alka-
line.

In Dakota County the Forney soils are more stratified
and are shallower to free carbonates than is defined as the
range for the series, but these differences do not alter the
usefulness and behavior of the soils.

Forney soils are near Blyburg, Blencoe, Omadi, and
Luton soils. They have a finer textured C horizon than
Blyburg, Blencoe, or Omadi soils. Forney soils are more
stratified than Luton soils.

Forney silt loam, overwash, 0 to 2 percent slopes
(Fn)—This soil is on the Missouri River bottom
lands. Areas range from 40 to 200 acres in size. The
soil formed in calcareous, silty sediment that was de-
posited over the original dark-colored surface layer. It
occurs in areas that are most susceptible to flooding;
some of these areas are near large drainage ditches.

This soil has a profile similar to the one described
as representative for the series, but it has an over-
wash of silt loam. This material is very dark brown
and calcareous and averages about 17 inches in thick-
ness, but it ranges from 10 to 30 inches. Some stratifi-
cation is present. This material is calcareous in places.

Included with this soil in mapping are areas where
the buried surface layer is silty clay loam. These bur-
ied soils grade to silty clay with increasing depth.

Flooding is not currently a hazard, but some pond-
ing occurs in low places. The surface layer generally
has good tilth and is easy to work. Runoff is slow or
very slow. ’

Most of the acreage is cultivated. Both dryland and
irrigation management are used. Capability units
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ITw—2 dryland and IIw-2 irrigated; windbreak suita-
bility group 2.

Forney silty clay, 0 to 2 percent slopes (Fo).—This
soil is deep and is on Missouri River bottom lands. It
occurs in swales and other low areas. The areas range
from 40 to 600 acres in size. This soil has the profile
described as representative for the series.

Included with this soil in mapping are a few areas
where the soils are not so clayey between depths of 17
and 36 inches. Also included are areas where the soil
is silty below a depth of 36 inches. These included soils
have slightly better natural drainage than this Forney
soil. Other soils are included that have a light-colored
silty layer, less than 6 inches thick, that overlies the
uppermost buried dark-colored soil.

Excessive wetness and clayey texture are the prin-
cipal limitations where this soil is cultivated. Water
from higher adjoining areas commonly ponds on the
surface. Suitable outlets for draining this soil satisfac-
torily are lacking. Field operations are delayed in
some years because of excessive wetness. The surface
layer puddles easily if this soil is not cultivated at the
proper moisture content. Runoff is very slow.

Nearly all the acreage is cultivated, and a small
part is irrigated. Corn, soybeans, and alfalfa hay are
the principal crops. Capability units IITw-1 dryland
and IIIw-1 irrigated; windbreak suitability group 2.

Forney soils, swales, 0 to 2 percent slopes (Fsh—
This soil is deep and is in large channel areas that
cross the Missouri River bottom lands. These channels
are shallow and occur about midway between the river
and the bluffs. The width of the channels is 200 to 500
feet. In places, the channels divide into several smaller
channels or widen into a large flood plain. In a few
places, a secondary channel occurs within another
channel. A water table is at a depth of 4 to 6 feet.

These soils have a profile similar to the one de-
seribed as representative for the series, but it is more
variable. Most commonly the soil is dark grayish-
brown silty clay that is underlain in places by fine
sand below a depth of 40 inches. This Forney soil has
a considerably mottled subsoil.

Included with this soil in mapping are soils that
have 24 inches of silty clay loam underlain by silt and
sand. These included soils occur in the narrow chan-
nels and in the primary channel where a secondary
channel is present, Blyburg silt loam, 2 to 6 percent
slopes, occurs on the sides of drains in some areas.

Because they receive water from adjacent areas and
have very slow permeability and because water runs
off very slowly, these are poorly drained soils. Their
poor internal drainage and their clayey surface layer
are important limitations.

These soils are cultivated in most places. They are
used mainly for corn, soybeans, and alfalfa hay. Capa-
bility units IIIw—1 dryland and IIIw-1 irrigated;
windbreak suitability group 6.

Grable Series

The Grable series consists of deep, nearly level or
slightly undulating, well-drained soils that have fine
sand at a depth of about 2 feet. These soils formed in

alluvium. They are on bottom lands of the Missouri
River Valley.

In a representative profile, the surface layer is very
dark grayish-brown very fine sandy loam 9 inches
thick. The underlying material is grayish-brown very
fine sandy loam in the upper part and dark grayish-
brown fine sand in the lower part.

Grable soils have moderate permeability to a depth
of 24 inches and rapid permeability below that depth.
Their available water capacity is moderate. Their or-
ganic-matter content is moderately low, and their nat-
ural fertility is low. They release moisture readily to
plants.

Grable soils are suited to cultivated crops under
both dryland and irrigation management. Crops show
the effect of short droughty periods. They are also
suited to grass, trees and shrubs, wildlife habitat, and
recreation.

Representative profile of Grable very fine sandy
loam, 0 to 2 percent slopes, in a cultivated field 2,590
feet west and 1,000 feet north of the southeast corner
of sec. 8, T. 27 N, R. 9 E.

Ap—0 to 7 inches, very dark grayish brown (10YR 3/2)
very fine sandy loam, grayish brown (10YR 5/2)
dry; weak, fine, subangular blocky structure part-
ing to weak, medium and fine, granular; slightlﬁ
hard, very friable; mildly alkaline; abrupt, smoot!
boundary.

A12—7 to 9 inches, very dark grayish brown (10YR 3/2)
very fine sandy loam, grayish brown (10YR 5/2)
dry; weak, fine, subangular blocky structure part-
ing to weak, medium and fine, granular; slightly
hard, very friable; few very fine pores; mildly al-
kaline; clear, smooth boundary.

C1—9 to 24 inches, grayish-brown (2.5Y 5/2) very fine
sandy loam, light gray (2.5Y 7/2) dry; weak,
coarse, blocky structure parting to weak, fine and
medium, platy; soft, very friable; few fine pores;
1-inch strata of coarser material at depths of 10
inches and 23 inches and a thin lens of fine sand;
strong effervescence; moderately alkaline; abrupt,
smooth boundary.

I1IC2—24 to 60 inches, dark grayish-brown (2.5Y 4/2) fine
sand, light brownish gray (2.5Y 6/2) dry; single
grained; loose; strong effervescence; moderately
alkaline.

The Ap horizon is light silt loam or very fine sandy loam
that ranges from 6 to 10 inches in thickness. It is gener-
ally mildly alkaline and calcareous but ranges to mneutral
and is noncalcareous in some places. The Cl horizon is
mainly very fine sandy loam but in places is silt loam or
fine sandy loam. Depth to the IIC2 horizon is 18 to 30
inches. The IIC2 horizon is loose loamy fine sand or fine
sand. Very thin strata of loamy or clayey material occur in
places within the IIC2 horizon.

Grable soils are near Blake, Haynie, Onawa, Percival,
and Sarpy soils. Their IIC horizon is coarser textured than
that of Blake or Haynie soils. Grable soils are not so fine
textured in the.A horizon and upper part of the C horizon
as Onawa and Percival soils. They are finer textured in the
upper part of the C horizon than Sarpy soils.

Grable very fine sandy loam, 0 to 2 percent slopes
(Gb).—This soil is deep and is underlain by sandy mate-
rial. It is on bottom lands in areas that have received
recent deposits of alluvium. The soil is nearly level or
only slightly undulating and is in narrow, convex
areas closely associated with nearby sandy and clayey
soils. The areas range from 10 to 50 acres in size.

Included with this soil in mapping are a few areas
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of Haynie, Onawa, and Percival soils and areas of
Sarpy loamy fine sand, 0 to 6 percent slopes.

The moderate available water capacity and the fine
sand in the underlying material result in a lack of suf-
ficient moisture for crops late in the growing season.
This is the main limitation where this soil is not irri-
gated. Soil blowing is a hazard where the surface is
not protected. Farming operations are commonly gov-
erned by the limitations of the associated soils.

Nearly all the acreage is cultivated. Corn, soybeans,
and alfalfa hay are the principal crops. A few areas
near the Missouri River have not been cleared of
trees. Capability units IIs—5 dryland and IIs—6 irri-
gated; windbreak suitability group 1.

Gullied Land

Gullied land occurs in narrow drainageways of up-
lands and bottom lands. It ranges from gently sloping
to very steep. The drainageways have been severely
eroded by moving water, and most of the larger areas
also have active but smaller side gullies. In most areas
in Dakota County, Gullied land is as least partly stabi-
lized by mixed grass, trees, and shrubs, but in some
areas the banks are nearly vertical walls,

This land type formed in material from various
sources, among which are loess, colluvium, and allu-
vium. The soil material is deep, well drained, and
mainly medium textured. It ranges from very pale
brown to very dark grayish brown.

Permeability is moderate, and available water ca-
pacity is high. The natural fertility and organic-mat-
ter content range from low to high but are higher in
areas of foot slopes and bottom lands than in other
areas. In most areas the soil material is noncalcareous.

Gullied land is commonly too steep for the growth
of cultivated crops. It is well suited to wildlife habitat
and furnishes excellent cover and protection. A few
areas are grazed.

In Dakota County, Gullied land is not mapped sepa-
rately but occurs in complexes with Ida soils and with
Napier soils.

Gullied land-Ida complex, 30 to 60 percent slopes
(GuG).—This mapping unit occurs in areas of the loess
uplands where drainageways are gullied. The Ida soil
is at the higher elevations, and Gullied land is at the
lower elevations where erosion is more severe. Gullied
land and the Ida soil each make up about 50 percent
of the mapping unit. Some areas serve as drainage-
ways for runoff from adjoining soils on uplands. Most
areas are stabilized, generally by grass and trees on
the higher part and by trees and shrubs on the lower
part. The gullies have nearly vertical banks that con-
sist mainly of loess material, but glacial till is ex-
posed in some places. The gullies range from 10 to 30
feet in depth and are as wide as 100 feet in places.

The Ida soil has a profile similar to the one de-
scribed for the Ida series, but the surface layer is
thicker and lime is at a greater depth where this soil
occurs on the lower part of a slope.

Water erosion is a serious hazard in areas of this
mapping unit. Small overfalls along wide drains are
common. Control of erosion is difficult.

Nearly all the acreage is in permanent vegetation
and is used mainly as wildlife habitat. A few areas
are grazed. The soils are not suited to cultivated crops.
They are too steep, and the hazard of erosion is too se-
vere. Capability unit VIIe-7 dryland; windbreak suit-
ability group 10.

Haynie Series

The Haynie series consists of deep, nearly level,
moderately well drained soils that formed in alluvium.
These soils are on bottom lands of the Missouri River
Valley.

In a representative profile, the surface layer is very
dark grayish-brown silt loam 7 inches thick. The tran-
sitional layer is stratified, dark grayish-brown silt
loam that extends to a depth of 25 inches. Beneath
this layer, to a depth of 60 inches, is dark grayish-
brown very fine sandy loam. The soil is calcareous
throughout.

Haynie soils have moderate permeability and a high
available water capacity. Their organic-matter content
is moderately low, and their natural fertility is low.
They release moisture readily to plants.

Haynie soils are suited to cultivated crops under
both dryland and irrigation management. They are
also suited to grass, trees and shrubs, wildlife habitat,
and recreation. These are among the better soils for
cultivated crops in the Missouri River Valley.

Representative profile of Haynie silt loam, 0 to 2
percent slopes, in a cultivated field 2,400 feet west and
100 feet north of the southeast corner of sec. 1, T. 88
N, R. 48 W.

Ap—O0 to 7 inches, very dark grayish-brown (10YR 8/2)
silt loam, grayish brown (2.5Y 5/2) dry; weak,
very fine, granular structure; soft, very friable;
strong effervescence; moderately alkaline; abrupt,
smooth boundary.

AC—T7 to 25 inches, dark grayish-brown (10YR 4/2) silt
loam, grayish brown (2.5Y 5/2) dry; many, dis-
tinct, dark yellowish-brown (10YR 4/4) mottles
and few, faint gray (5Y 5/1) mottles; coarse, sub-
angular blocky structure; soft, very friable; 1-
inch strata of loamy fine sand at a depth of 24
inches and a thin lens of silty clay immediately
below; violent effervescence; moderately alkaline;
gradual, smooth boundary.

C—25 to 60 inches, dark grayish-brown (10YR 4/2) very
fine sandy loam, grayish brown (2.5Y 5/2) dry;
weak, very fine, platy structure; soft, very fria-
ble; violent effervescence; moderately alkaline.

The Ap horizon ranges from 6 to 10 inches in thickness.
It ranges from very dark grayish brown to dark grayish
brown and from silt loam to very fine sandy loam. The AC
horizon ranges from silt loam to very fine sandy loam and
from dark grayish brown to grayish brown. The C horizon
ranges from silt loam to very fine sandy loam. It contains
thin strata of sand, loam, silty clay loam, or clay in many
places. These individual strata are generally less than 1
inch in thickness. This horizon has few to common, strong-
brown, yellowish-brown, reddish-brown, or gray mottles in
some places. Haynie soils are commonly mildly alkaline or
moderately alkaline throughout, but their Ap horizon
ranges from neutral to moderately alkaline.

Haynie soils are near Albaton, Blake, Grable, Onawa,
Percival, and Sarpy soils. They are coarser textured than
Albaton, Onawa, or Percival soils. They lack an underlying
layer of fine sand, which the Grable and Sarpy soils have.
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AC—6 to 12 inches, dark-brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; weak, coarse, subangular
blocky structure; soft, very friable; few small
lime concretions; violent effervescence; moderately
alkaline; abrupt, smooth boundary.

C—12 to 60 inches, brown (10YR 5/3) silt loam, very pale
brown (10YR 7/3) dry; common, medium, faint,
strong-brown (7.5YR 5/6) mottles and common,
fine, faint, light brownish-gray (2.5Y 6/2) mottles;
massive; soft, very friable; few lime concretions;
violent effervescence; moderately alkaline.

The A horizon ranges from very dark grayish brown to
dark brown in color and from 4 to 10 inches in thickness,
depending mainly on the degree of erosion. The A horizon
is noncalcareous in places and ranges from mildly alkaline
to moderately alkaline. Lime concretions range from few to
many on the surface, The AC horizon ranges from dark
brown to brown. The C horizon ranges from dark brown to
yellowish brown. It contains few to common strong-brown
and brownish-gray mottles. It has few to many small lime
concretions.

Ida soils are near Monona soils and have a profile simi-
lar to Crofton soils. They have lime higher in the profile
than Monona soils, but they lack a distinct brownish B ho-
rizon, which Monona soils have. Ida soils occur in a more
moist climate than Crofton soils.

Ida silt loam, 11 to 17 percent slopes, eroded {ld-
E2).—This soil is in the loess uplands. It is on sharp
ridgetops and convex sides of drainage divides. Areas
range from 10 to 60 acres in size. This soil has the
profile described as representative for the series.

Included with this soil in mapping are a few small
areas of Monona silt loam, 11 to 17 percent slopes.
Also included are a few uneroded areas. Outcrops of
glacial till and shale are shown by special spot sym-
bols on the detailed soil map.

Runoff is rapid, and water erosion is the principal
hazard on this soil. Small gullies and rills form during
intense rainstorms, but these are generally plowed in
as part of regular tillage. Low organic-matter content
and an inadequate supply of moisture can be limita-
tions.

Most of the acreage is cultivated, and some areas
have been returned to grass. Corn, oats, and alfalfa
hay are the principal crops. Because of slope and the
severe hazard of erosion, the soil is better suited to
grass or hay than to cultivated crops. Capability unit
IVe-9 dryland; windbreak suitability group 5.

Ida silt loam, 17 to 30 percent slopes (IdF).—This
soil is in the loess uplands on sharp ridgetops and on
hillsides. It has irregular, convex slopes. In places the
steeper slopes have catsteps.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is dark grayish brown and ranges from 5 to 8 inches
in thickness. In many areas the soil is calcareous at or
within a few inches of the surface.

Included with this soil in mapping are a few small
areas of Monona silt loam, 17 to 80 percent slopes.
Also included are some eroded areas. Qutcrops of gla-
cial till and shale commonly occur at the lower eleva-
tions in areas of this soil and are shown by special
spot symbols on the detailed soil map.

Runoff is rapid, and water erosion is the principal
hazard. In most areas, the plant cover needs to be im-
proved.

Most of the acreage is in grass, and some areas

have native trees. Capability unit VIe-9; windbreak
suitability group 10.

Ida silt loam, 17 to 30 percent slopes, eroded (Id-
F2).—This soil is in the loess uplands on sharp, irreg-
ular, narrow ridgetops and steep, convex hillsides. In
places the steeper slopes have catsteps. Areas range
from 10 to 60 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is slightly thinner.

Included with this soil in mapping are a few small
areas of Monona silt loam, 17 to 30 percent slopes.
Also included are the heads of a few stabilized gullies
and some uneroded areas. Outcrops of glacial till and
shale occur at the lower elevations in areas of this soil
and are shown by special spot symbols on the detailed
soil map.

Runoff is rapid, and water erosion and steepness are
{:he principal hazards. Fertility in the eroded areas is
ow.

Nearly all the acreage is cultivated, but some areas
have been returned to grass. Capability unit VIe-9;
windbreak suitability group 10.

Ida soils, 30 to 60 percent slopes (leG)—These
soils are in the loess uplands on the drainage divides,
which consist of irregular ridgetops and hillsides.
They are in the steepest part of the county and make
up the bluffs that border the Missouri River Valley.
Areas range from 20 to 200 acres in size.

These soils have a profile similar to the one de-
scribed as representative for the series, but the sur-
face layer is very dark grayish brown and is neutral.
They are noncalcareous in eroded areas and in wooded
areas, Most of the surface in wooded areas is covered
with a thin litter of leaves and twigs.

Included with these soils in mapping are small areas
of Monona soils. Also included are stabilized gullied
areas that occur in the deeply dissected drainageways.
Outcrops of glacial till and shale are shown by a spe-
cial spot symbol on the detailed soil map.

Water erosion is the principal hazard where the
plant cover is removed, and it severely limits the use
of this soil. Runoff is rapid.

Nearly all the acreage is in native woodland, but the
tree stands are of poor quality, A few areas are in na-
tive grass. Capability unit VIIe-9; windbreak suitabil-
ity group 10.

Judson Series

The Judson series consists of deep, nearly level to
gently sloping, well-drained soils. These soils formed
in silty colluvium and alluvium that derived from soil
materials of the adjacent uplands. They are on foot
slopes, alluvial fans, and in narrow valleys along up-
land drainageways.

In a representative profile, the surface layer is silty
clay loam about 30 inches thick. It is black in the
upper part and very dark brown in the middle and
lower parts. The subsoil is dark-brown, friable silty
clay loam that extends to a depth of 60 inches.

Judson soils have moderate permeability and high
available water capacity. Their organic-matter content
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and their natural fertility are high. These soils release
moisture readily to plants. They are easy to till and
receive additional moisture and plant nutrients from
higher areas.

Judson soils are suited to cultivated crops under
both dryland and irrigation management. They are
also suited to grass, trees and shrubs, wildlife habitat,
and recreation.

Representative profile of Judson silty clay loam, 0 to
2 percent slopes, in a cultivated field 600 feet south
and 150 feet west of the northeast corner of SW1j
sec. 13, T. 28 N,, R. 7 E.

Ap—0 to 6 inches, black (10YR 2/1) light silty clay loam,
very dark grayish brown (10YR 3/2) dry; moder-
ate, medium and fine, granular structure; slightly
hard, friable; slightly acid; abrupt, smooth bound-

ary.
A12—6 to 15 inches, very dark brown (10YR 2/2) silty
- clay loam, dark grayish brown (10YR 4/2) dry;
moderate, medium, subangular blocky structure
parting to moderate, medium and fine, granular;
slightly hard, friable; slightly acid; abrupt,

smooth boundary.

A13—15 to 30 inches, very dark brown (10YR 2/2) silty
clay loam, dark grayish brown (10YR 4/2) dry,
very dark grayish brown (10YR 3/2) crushed;
moderate, medium, subangular blocky structure
parting to moderate, medium and fine, granular;
slightly hard, friable; many tubular pores; slightly
acid; gradual, smooth boundary. ‘

B1—30 to 40 inches, dark-brown (10YR 4/3) silty clay loam,
pale brown (10YR 6/3) dry; moderate, fine, pris-
matic structure parting to moderate, medium and
fine, subangular blocky; slightly hard, friable;
few thin films on vertical faces of peds; many
tubular pores; neutral; gradual, smooth boundary.

B2—40 to 60 inches, dark-brown (10YR 4/3) light silty
clay loam, brown (10YR 5/3) dry; moderate, me-
dium, subangular blocky structure; slightly hard,
friable; many tubular pores; mildly alkaline.

The A horizon ranges from 24 to 36 inches in thickness.
The Ap horizon ranges from black to very dark brown
light silty clay loam or silty clay loam. In places as much
as 12 inches of very dark grayish-brown silt loam over-
wash is on the surface. Reaction is slightly acid to neutral.
The Bl and B2 horizons range from dark-brown to brown
light silty clay loam to silty clay loam. Depth to the B ho-
rizon varies with the thinness of overwash,

Judson soils are near Kennebec and Napier soils of the
valleys and Moody, Monona, and Nora soils of the uplands.
Judson soils have a dark-brown B horizon that is lacking
in Kennebec soils, and they are also somewhat finer tex-
tured below a depth of about 40 inches. Judson soils are
finer textured to a depth of 40 inches than Napier soils but
have similar color. Judson soils have a thicker A horizon
than Moody, Monona, or Nora soils.

Judson silty clay loam, 0 to 2 percent slopes {Ju).
—1In most areas, this soil is on foot slopes at the edges
of valleys, between the bottom lands and uplands. The
areas range from 30 to 200 acres in size. This soil has
the profile described as representative for the series.

Tncluded with this soil in mapping are a few areas
where the surface layer is silt loam because overwash
has been deposited. Also included are areas that have
a thinner surface layer and a lighter colored subsoil.

This soil has few limitations, but some land leveling
is needed for gravity irrigation. This is one of the bet-
ter soils for cultivated crops in Dakota County. It is
highly fertile and is easy to work. Runoff is slow.

Most of the acreage is cultivated. Both dryland and
irrigation management are used. Capability units I-1

dryland and I-3
group 1.

Judson silty clay loam, 2 to 6 percent slopes (JuC).
—This soil is deep. It is in the uplands on colluvial
foot slopes along narrow drainageways. Areas range
from 30 to 200 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is very dark grayish-brown to dark-brown overwash
10 inches thick., This layer is calcareous silt loam in
some areas.

Included with this soil in mapping are small areas
of Kennebec silt loam, overwash, 0 to 2 percent slopes.

Runoff is medium, and rill and gully erosion and sil-
tation are hazards on this soil. During hard rains,
runoff flows across these areas to drainageways.
Ditches and gullies can form in natural drainageways.
This soil is generally managed separately from other
soils. It is one of the better soils in Dakota County for
Crops.

Nearly all the acreage is cultivated. Corn, soybeans,
and alfalfa hay are the principal crops. Capability
units ITe-1 dryland and IIle-3 irrigated; windbreak
suitability group 4.

irrigated; windbreak suitability

Kennebec Series

The Kennebec series consists of deep, nearly level,
moderately well drained soils that formed in silty allu-
vium deposited by streams or washed from nearby
hillsides. These soils are on bottom lands of upland
drainageways that have entrenched channels, The
channels provide natural drainageways for the areas.

In a representative profile, the surface layer is very
dark brown silt loam 30 inches thick. Beneath this is a
transitional layer of very dark gray silt loam 12
inches thick. The underlying material, extending to a
depth of 60 inches, is very dark gray silt loam.

Kennebec soils have moderate permeability and a
high available water capacity. Their organic-matter
content is moderate or high, and their natural fertility
is high. They release moisture readily to plants. They
are subject to flooding in some areas.

Kennebec soils are well suited to cultivated crops
under both dryland and irrigation management. They
are among the more easily tilled soils in Dakota
County. They are also suited to grass, trees and
shrubs, wildlife habitat, and recreation.

Representative profile of Kennebec silt loam, 0 to 2
percent slopes, in a cultivated field 1,000 feet south
and 600 feet east of the northwest corner of sec. 35, T.
29 N, R. 7T E.

Ap—0 to 5 inches, very dark brown (10YR 2/2) silt loam,
very dark grayish brown (10YR 3/2) dry; weak,
medium and fine, granular structure; soft, very
friable; mildly alkaline; abrupt, smooth boundary.

A12—5 to 15 inches, very dark brown (10YR 2/2) silt
loam, very dark grayish brown (10YR 3/2) dry;
weak, medium and fine, granular structure; soft,
very friable; mildly alkaline; gradual, smooth
boundary.

A13—15 to 30 inches, very dark brown (10YR 2/2) silt
loam, very dark grayish brown (10YR 3/2) dry;
weak, medium, subangular blocky structure; soft,
very friable; mildly alkaline; gradual, smooth
boundary.
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AC—30 to 42 inches, very dark gray (10YR 3/1) silt loam,
dark grayish brown (10YR 4/2) dry; weak, me-
dium and fine, granular structure; soft, very fria-
ble; mildly alkaline; gradual, smooth boundary.

C—42 to 60 inches, very dark gray (10YR 3/1) silt loam,
dark grayish brown (10YR 4/2) dry; weak, me-
dium and fine, granular structure; soft, very fria-
ble; mildly alkaline.

The A horizon ranges from 28 to 40 inches in thickness.
It ranges from silt loam to light silty clay loam in texture
and from very dark brown to very dark grayish brown in
color. The boundary between the A and C horizon is some-
what arbitrary and in most places is indistinct. The C ho-
rizon ranges from very dark brown to very dark gray in
color, The AC and C horizons range from silt loam to light
silty clay loam,

Kennebec soils are near Calco, Judson, and Napier soils.
They are not so fine textured as Calco soils and are deeper
to lime and are better drained. They are not so well drained
as Judson and Napier soils, and they lack a B horizon, which
those soils have.

Kennebee silt loam, 0 to 2 percent slopes (Ke).—
This soil is deep and is on bottom lands along major
streams and drainageways throughout the uplands.
Areas range from 10 to 30 acres in size. This soil has
the profile described as representative for the series.

Included with this soil in mapping are a few small
areas of Kennebec silt loam, overwash, 0 to 2 percent
slopes, and areas of Judson and Napier soils. Also in-
cluded in mapping are small areas that are somewhat
poorly drained.

Runoff is slow, and flooding occurs infrequently on
this soil. Some runoff from adjoining drainageways
drains onto this soil. Generally, this soil does not have
serious limitations, and it is one of the better soils for
cultivated crops in Dakota County. Some land leveling
is needed for gravity irrigation and protection from
possible flooding. Organic-matter content is high.

Most of the acreage is cultivated. Both dryland and
irrigation management are used. Some small areas are
in pasture. Capability units I-1 dryland and I-6 irri-
gated ; windbreak suitability group 1.

Kennebec silt loam, overwash, 0 to 2 percent slopes
(Ko).—This soil is deep. It is on bottom lands along
major streams and drainageways throughout the up-
lands. It is occasionally flooded. Areas range from 40
to 160 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is thinly stratified with light- and dark-colored silt
loam. This layer is an overwash deposit that ranges
from 12 to 24 inches in thickness. It is generally non-
calcareous, but in many places it is weakly calcareous.

Included with this soil in mapping are small areas
of Kennebec silt loam, 0 to 2 percent slopes, and Calco
silt loam, overwash, 0 to 2 percent slopes. Also in-
cluded are a few areas that are higher in elevation
and are not flooded.

Runoff is slow, and occasional flooding is the princi-
pal hazard. Where protected from flooding, this is one
of the better soils for cultivated crops in Dakota
County. Channel straightening and some land clearing
are generally needed in order to successfully cultivate
ail areas of this soil. Organic-matter content is moder-
ate.

Nearly all the acreage is cultivated and used mainly
for corn, soybeans, and alfalfa. Smaller areas are in

grass. These areas are generally dissected by meander-
ing drainageways, and a few areas have isolated trees.
Capability units ITw—3 dryland and IIw-6 irrigated;
windbreak suitability group 1.

Luton Series

The Luton series consists of deep, nearly level,
poorly drained soils that formed in clayey alluvium.
These soils are on bottom lands of the Missouri River
Valley.

In a representative profile, the surface layer is black
silty clay 13 inches thick. The subsoil is firm silty clay
about 28 inches thick. It is very dark gray in the
upper part and dark grayish brown in the middle
part. The lower part has mixed dark grayish-brown.
and dark-gray colors and medium, distinct, yellowish-
brown mottles. The underlying material, to a depth of
60 inches, is dark grayish-brown and dark-gray mot-
tled silty clay. Lime occurs in seams or as concretions
below a depth of 17 inches.

Luton soils have very slow permeability and moder-
ate available water capacity. Their organic-matter
content is moderate, and their natural fertility is me-
dium. They release moisture slowly to plants.

Luton soils are suited to cultivated crops under both
dryland and irrigation management. They are also
suited to grass, trees and shrubs, wildlife habitat, and
recreation.

Representative profile of Luton silty clay, thin sur-
face, 0 to 2 percent slopes, in a cultivated field 1,220
feet east and 200 feet north of the southwest corner of
sec. 6, T. 27 N,, R. 9 E.

Ap—0 to 7 inches, black (10YR 2/1) silty clay, dark gray
(10YR 4/1) dry; strong, very fine, granular struc-
ture; very hard, firm; neutral; abrupt, smooth
boundary.

A12—7 to 13 inches, black (10YR 2/1) silty clay, dark
gray (10YR 4/1) dry; strong, very fine, blocky
structure; very hard, firm; shiny films on vertical
faces of peds; neutral; gradual, smooth boundary.

B21g—13 to 17 inches, very dark gray (10YR 8/1) silty
clay, dark gray (10YR 4/1) dry; strong, fine,
blocky structure; very hard, firm; few, thin, dis-
continuous films on faces of peds; few snail
shells; neutral; wavy, smooth boundary.

B22g—17 to 35 inches, mixed dark grayish-brown (2.5Y
4/2) and dark-gray (N 4/0) silty clay, grayish
brown (2.5Y 5/2) and gray (N 5/0) dry; strong,
medium, blocky structure; very hard, firm; few
slickensides; accumulations of soft lime in seams;
violent effervescence; moderately alkaline; grad-
ual, smooth boundary.

B3g——35 to 41 inches, mixed dark grayish-brown (2.5Y 4/2)
and dark-gray (N 4/0) silty clay, grayish brown
(2.5Y 5/2) and gray (N 6/0) dry; few, medium,
distinct, yellowish-brown (10YR 5/6) mottles;
moderate, medium, blocky structure; very hard,
firm; accumulations of soft lime in seams; violent
effervescence; moderately alkaline; gradual,
smooth boundary.

Cg—41 to 60 inches, dark grayish-brown (2.5Y 4/2) and
dark-gray (2.5Y 4/1) silty clay, grayish brown
(2.5Y 5/2) and gray (N 5/0) dry; common, fine,
faint, yellowish-brown (10YR 5/6) mottles; strong,
coarse, blocky structure; very hard, firm; films on
faces of peds; few small lime concretions; violent
effervescence; moderately alkaline.

The A horizon ranges from 12 to 16 inches in thickness.
It is silty clay or clay in texture and ranges from black to
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very dark gray in color. The Ap and Al horizons are gen-
erally neutral in reaction, but in places they are slightly
acid. The B horizon is silty clay or clay. The B21g horizon
is generally neutral but ranges to mildly alkaline. Soft
lime concretions and fossil snail shells are commonly pres-
ent in the B horizon. The B horizon is calcareous, but in
many places the matrix is noncalcareous, The C horizon is
olive-gray to dark-gray silty clay or clay. Lime concretions
are present in places. The intensity of mottling in the C
horizon ranges from faint to prominent.

In Dakota County the Luton soils have a thinner A
horizon and contain free carbonates nearer the surface
than is defined as within the range for the series, but these
differences do not alter their usefulness and behavior.

Luton soils are near Blyburg, Blencoe, and Forney soils.
They are finer textured throughout than Blyburg soils.
Luton soils lack the coarser textures within a depth of 15
to 30 inches, whereas the Blencoe soils do not. They are
not so stratified or so poorly drained as the Forney soils.

Luton silty clay, thin surface, 0 to 2 percent slopes
SLu).—This soil is deep and clayey and is on bottom
ands. The areas range from 20 to 200 acres in size,

Included with this soil in mapping are smal} areas
of strongly alkaline soils. Also included are soils that
have a sequence of two or three dark layers that
overlie gray layers in the subsoil and unde:rlylng.mate-
rial. These dark layers represent older soils buru_ad by
more recent soil deposition. Near large .dralnage
ditches are included soils that have 6 to 12 inches of
very dark grayish-brown silt loam overwash. )

Wetness is a severe limitation. Water ponds in
places because runoff is slow and internal drainage is
very slow. The clayey surface layer results in poor
tilth. This soil is difficult to cultivate and can be effec-
tively tilled only within a narrow range of ‘moisture
content. A good, mellow, firm seedbed is difficult to
obtain. )

Most of the acreage is cultivated. Both dyyland apd
irrigation management are used. Capability units
IITw-1 dryland and IIIw-1 irrigated; windbreak suit-
ability group 2.

Marsh

Marsh (0 to 2 percent slopes) (Mh) occurs in wet
areas that were formerly river channels or small lakes.
It is nearly level or depressional. During high sea-
sonal rainfall these areas are periodically flooded. The
vegetation consists of coarse grasses, cattails, rushes,
and similar plants. Willow trees occupy the driest
sites.

This land type formed in material that is mainly
silty or clayey in the upper 6 inches and fine sand
below that depth, but in a few places the soil material
is silty or clayey to a depth of 60 inches. In areas of
Marsh either shallow water is on the surface or water
is within a depth of 24 inches. Small, shallow bodies
of open water occur within these areas.

Marsh is excellent for fishing and waterfowl hunt-
ing. These areas also are excellent habitat for wetland
wildlife. Capability unit VIIIw-7; windbreak suit-
ability group 10.

Modale Series

The Modale series consists of deep, stratified, nearly
level, moderately well drained to somewhat poorly

drained soils that are underlain by clayey material at
a depth of about 24 inches. These soils are on bottom
lands of the Missouri River Valley.

In a representative profile, the surface layer is silt
loam 10 inches thick. It is very dark grayish brown in
the upper part and dark grayish brown in the lower
part. The transitional layer is mottled grayish-brown
silt loam 15 inches thick. Below this, and extending to
a depth of 36 inches, is mottled, very dark grayish-
brown silty clay loam that is 11 inches thick. This was
the surface layer of an old, now buried soil. The
next layer, extending to a depth of 60 inches, is dark
grftlyish-brown silty clay. The soil is calcareous through-
out.

Modale soils have moderate permeability in the
upper part and slow permeability in the lower part.
Their available water capacity is high. Their organie-
matter content is moderately low, and their natural
fertility is medium. They release moisture readily to
plants. Root growth is somewhat restricted by the
clayey underlying material in excessively wet years.
Modale soils are easily worked, and tilth is easy to
maintain.

Modale soils are suited to cultivated crops under
both dryland and irrigation management. They also
are suited to grass, trees and shrubs, wildlife habitat,
and recreation.

Representative profile of Modale silt loam, 0 to 2
percent slopes, in a cultivated field 2,490 feet west and
1,300 feet south of the northeast corner of sec. 33, T.
29 N,, R. 9 E.

Ap—0 to 7 inches, very dark grayish-brown (2.5Y 3/2) silt
loam, grayish brown (2.5Y 5/2) dry; weak, me-
dium and fine, granular structure; slightly hard,
very friable; slight effervescence; mildly alkaline;
abrupt, smooth boundary.

A12—7 to 10 inches, very dark grayish-brown (2.5Y 8/2)
silt loam, grayish brown (2.5Y 5/2) dry; weak,
coarse, blocky structure parting to weak, medium
and fine, subangular blocky; slightly hard, very
friable; slight effervescence; mildly alkaline;
clear, smooth boundary.

AC—10 to 25 inches, grayish-brown (2.5Y 5/2) silt loam,
light brownish gray (2.5Y 6/2) dry; few fine,
faint, yellowish-brown (10YR 5/4) mottles; weak,
coarse, blocky structure parting to weak, medium
and fine, subangular blocky; soft, very friable; vi-
olent effervescence; moderately alkaline; abrupt,
smooth boundary.

ITAb—25 to 36 inches, very dark grayish-brown (10YR
3/2) silty clay loam, grayish brown (2.5Y 5/2)
dry; many, fine, faint, brown (10YR 5/3) mottles;
moderate, medium and fine, subangular blocky
structure Earting to weak, medium and fine, gran-
ular; slightly hard, firm; violent effervescence;
moderately alkaline; clear, smooth boundary.

IICh—36 to 60 inches, dark grayish-brown (2.5Y 4/2) silty
clay, grayish brown (2.5Y 5/2) dry; strong, me-
dium ‘and fine, blocky structure; hard, firm; vio-
lent effervescence; moderately alkaline.

The A horizon ranges from very dark grayish brown to
very dark gray in color and from 6 to 10 inches in thick-
ness. It is mildly alkaline or moderately alkaline. The AC
horizon is stratified silt loam or very fine sandy loam and
ranges from grayish brown to very dark grayish brown.
The darkest layers are in areas where silty material from
upland drainageways has been deposited recently and has
accumulated on bottom lands. The thickness of the silty
stratified material ranges from 20 to 40 inches. The IITAb
horizon ranges from silty clay loam to silty clay in texture
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and from 6 to 12 inches in thickness. The IICb horizon
ranges from silty clay to clay. The AC and IIAb horizons
have mottles that range from few to many and from faint
yellowish brown to brown. The mottles are more numerous
where there are thin strata of contrasting soil textures.

Modale soils in the county lack strong contrast in tex-
ture within a thickness of 5 inches, which is characteristic
of the series, and they have a darker colored surface layer
than is defined as within the range for the series. But
these differences do not alter their usefulness and behavior.

Modale soils are near Albaton, Blake, Haynie, Onawa,
and Waubonsie soils. Their A and AC horizons are not so
fine textured as those in Albaton soils. Modale soils lack a
silty C horizon, which the Blake, Haynie, and Onawa soils
have. Modale soils have less sand in the layers above the
clayey C horizon than Waubonsie soils.

Modale silt loam, 0 to 2 percent slopes (Mk).—This
soil is deep and is on bottom lands. The most common
landscape has very gentle, narrow, long alternating
rises and swales. The soil occurs where former stream
channels deposited silty sediment that covered the
clayey underlying material. The areas range from 20 to
40 acres in size.

Included with this soil in mapping are a few small
areas where the clayey underlying material is within a
depth of 12 inches.

This soil has few serious limitations where it is cul-
tivated. In some seasons, however, a perched water
table is above the clayey underlying material, and this
can result in a wetness problem for a short period.
Runoff is slow.

Most of the acreage is cultivated. Corn, soybeans,
and alfalfa are the main crops. Both dryland and irri-
gation management are used. A few areas near the
river channel are in trees. Capability units I-1 dryland
and I-6 irrigated ; windbreak suitability group 1.

Monona Series

The Monona series consists of deep, moderately slop-
ing to steep, well-drained soils that formed in loess.
These soils are on uplands.

In a representative profile, the surface layer is dark
grayish-brown silt loam 15 inches thick. The subsoil,
about 25 inches thick, is dark-brown very friable silt
loam. The underlying material, extending to a depth
of 60 inches, is brown silt loam, The soil is calcareous
at a depth of 50 inches.

Monona soils have moderate permeability and high
available water capacity. The organic matter content
is moderate, and natural fertility is medium, but the
amount of organic matter is variable and depends
on the degree of erosion. These soils have good tilth.
They release moisture readily to plants.

Where they are not too steep, Monona soils are
suited to cultivated crops under both dryland and irri-
gation management. The steeper soils are better suited
to pasture than to other uses. Many areas are in na-
tive woodland. Monona soils are also suited to grass,
trees and shrubs in windbreaks, wildlife habitat, and
recreation,

Representative profile of Monona silt loam, 6 to 11
percent slopes, in a cultivated field 1,056 feet north
and 100 feet west of the southeast corner of sec. 29, T.
2TN,R.9E.

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2)
silt loam, dark grayish brown (10YR 4/2) dry;

weak, medium and fine, granular structure; soft,
very friable; slightly acid; gradual, smooth bound-

ary.
A12—17 to 15 inches, very dark grayish-brown (10YR 3/2)
silt loam, dark grayish brown (10YR 4/2) dry;
weak, medium and fine, granular structure; soft,
very friable; neutral; gradual, smooth boundary.
to 20 inches, dark-brown (10YR 4/3) silt loam,
brown (10YR 5/3) dry; weak, coarse, subangular
blocky structure parting to weak, medium and
fine, granular; slightly hard, very friable; common
fine pores; neutral; gradual, smooth boundary.
to 30 inches, dark-brown (10YR 4/3) silt loam,
brown (10YR 5/8) dry; weak, coarse, prismatic
structure parting to weak, coarse, blocky; slightly
hard, very friable; common fine pores; neutral;
gradual, smooth boundary.
to 40 inches, dark-brown (10YR 4/3) silt loam,
brown (10YR 5/8) dry; weak, coarse, subangular
blocky structure parting to weak, medium and
fine, granular; slightly hard, very friable; common
fine pores; mildly alkaline; gradual, smooth
boundary.
to 50 inches, brown (10YR 5/3) silt loam, pale
brown (10YR 6/3) dry; weak, coarse, blocky struc-
ture; slightly hard, very friable; common fine
pores; mildly alkaline; gradual, smooth boundary.
C2—50 to 60 inches, brown (10YR 5/3) silt loam, pale
brown (10YR 6/3) dry; massive; soft, very fria-
ble; common fine pores; strong effervescence; mod-
erately alkaline.

The A horizon ranges from very dark grayish brown to
very dark brown in slightly eroded areas. It ranges from 6
to 16 inches in thickness. The B horizon ranges from 12 to
40 inches in thickness and from silt loam to light silty clay
loam in texture. Depth to lime ranges from 24 to 40 inches
in the strongly sloping to moderately steep areas.

Monona soils are near Crofton, Ida, Moody, and Nora
soils. They have a brown B horizon, whereas the Crofton
and Ida soils do not. The B horizon is more friable and
less clayey than that of Moody soils and is also less well
developed. Monona soils are leached of lime to a greater
depth than Nora soils, and they lack a Ca horizon, which
Nora soils have.

B1—15

B2—20

B3—30

C1—40

Monona silt loam, 6 to 11 percent slopes (MnD).—
This soil is deep and is on uplands. It occurs mainly
on lower, slightly concave sides of drainage divides
and around the upper ends of drainageways. Areas
range from 10 to 5C acres in size. This soil has the
profile described as representative for the series.

Included with this soil in mapping are small areas
where the surface layer is dark brown and 6 inches
thick. Also included are small areas of 1da soils.

Runoff is medium, and water erosion is the princi-
pal hazard on this soil. The results of sheet and rill ero-
sion are evident in many places, and gullies form in a
few drainageways. Maintaining tilth is not a concern.
1In areas that have a thin surface layer, fertility is
ow.

Nearly all the acreage is cultivated. Corn, oats, and
alfalfa hay are the main crops. Capability unit IITe-1
dryland and IVe-6 irrigated; windbreak suitability
group 4.

Monona silt loam, 11 to 17 percent slopes (MnE).
—This soil is deep and is on uplands. It occupies low,
slightly concave areas that are parts of drainage di-
vides. This soil occupies entire hilisides on some east-
and north-facing slopes. It is generally below the
steep Ida soils. Areas range from 10 to 30 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
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and subsoil are thinner. Depth to lime ranges from 24
to 40 inches. '

Included with this soil in mapping are small areas
of Ida soils that occupy convex areas. Also included
are small outcrops of glacial till and shale. Areas of
Napier silt loam, 6 to 11 percent slopes, are adjacent
to some drainageways.

Runoff is rapid, but the erosion hazard is slight
since most areas are under natural vegetation. Main-
taining adequate plant cover is an important part of
good management,

Most of the acreage is in native grass or woodland.
Only a few areas are cultivated. Capability unit IVe-1
dryland; windbreak suitability group 4.

Monona silt loam, 17 to 30 percent slopes (MnF).
—This soil is deep and is on uplands. It occupies hill-
sides that are below ridgetops occupied by Ida soils.
The areas are irregularly shaped and follow the drain-
ageways.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
and subsoil are thinner. In most places the soil is cal-
careous at a depth of about 24 inches, but in some
places lime is below a depth of 40 inches. The depth of
calcareous material is greater in areas that are
wooded and is quite variable, depending on slope and
direction of exposure.

Included with this soil in mapping are small, convex
areas of Crofton soils. Also included are small areas of
Napier soils and areas of Napier-Gullied land complex.

Runoff is rapid, and the erosion hazard is slight
where a good growth of vegetation is maintained.
Maintaining plant cover is an important part of good
management on this soil.

Nearly all the acreage is in woodland. A few areas
are in grass. The trees are mainly elms, oak, and bass-
wood, but some black walnut grows along the lower
drainageways. Capability unit VIe-1; windbreak suit-
ability group 10.

Moody Series

The Moody series consists of deep, gently sloping to
strongly sloping, well-drained soils that formed in
loess. These soils are on uplands.

In a representative profile, the surface layer is very
dark brown silty clay loam 11 inches thick. The sub-
soil, about 24 inches thick, is dark-brown, friable silty
clay loam. The underlying material, extending to a
depth of 60 inches, is dark-brown silty clay loam in
the upper part and brown silt loam in the lower part.
Depth to calcareous material is 47 inches.

Moody soils have moderately slow permeability and
high available water capacity. Their organic-matter
content is moderate. Their natural fertility is low to
medium, depending on the amount of erosion that has
taken place. They release moisture readily to plants.

Moody soils are suited to cultivated crops under
both dryland and irrigation management. They are
also suited to grass, trees and shrubs, wildlife habitat,
and recreation.

Representative profile of Moody silty clay loam, 6 to
11 percent slopes, in a cultivated field 2,040 feet east

and 216 feet south of the northwest corner of sec. 18,
T.27T N, R.TE.

Ap—0 to 7 inches, very dark brown (10YR 2/2) silty clay
loam, very dark grayish brown (10YR 3/2) dry;
weak, medium and fine, granular structure; hard,
very friable; slightly acid; abrupt, smooth bound-

ary.

A12-—7 to 11 inches, very dark brown (10YR 2/2) silty
clay loam, very dark grayish brown (10YR 3/2)
dry; weak, medium, subangular blocky structure
parting to weak, medium and fine, granular; hard,
friable; slightly acid; gradual, smooth boundary.

B21—11 to 16 inches, dark-brown (10YR 3/8) silty clay
loam, brown (10YR 5/8) dry; weak, coarse, blocky
structure parting to weak, medium, subangular
blocky; hard, friable; slightly acid; clear, wavy
boundary.

B22—16 to 29 inches, dark-brown (10YR 4/3) silty clay
loam, brown (10YR 5/8) dry; moderate, medium,
prismatic structure parting to moderate, medium,
subangular blocky; hard, friable; neutral; clear,
wavy boundary.

B23—29 to 35 inches, dark-brown (10YR 4/3) silty clay

loam, pale brown (10YR 6/3) dry; weak, coarse,

prismatic structure parting to weak, medium, sub-
angular blocky; hard, friable; neutral; gradual,
wavy boundary.

to 38 inches, dark-brown. (10YR 4/3) silty clay

loam, pale brown (10YR 6/3) dry; weak, coarse,

subangular blocky structure; hard, very friable;
neutral; gradual, wavy boundary.

C2—38 to 50 inches, brown (10YR 5/3) silt loam, pale
brown (10YR 6/3) dry; weak, coarse, subangular
blocky structure; soft, very friable; neutral; grad-
ual, wavy boundary.

C3—b0 to 60 inches, brown (10YR 5/8) silt loam, pale
brown (10YR 6/3) dry; light olive-brown (2.5Y
5/4) mottles and few, fine, faint, gray (5Y 5/1)
mottles; massive; soft, very friable; violent effer-
vescence; mildly alkaline.

C1—35

The A horizon ranges from 6 to 16 inches in thickness
and from silty clay loam to heavy silt loam in texture.
Where some of the B horizon is mixed into the plowed
layer by cultivation, the Ap horizon is brown or dark
brown. There is an A3 horizon in some profiles, and, where
present, it ranges from 4 to 8 inches in thickness. The B
horizon ranges from 24 to 42 inches in thickness. Some
areas have a B3 horizon that is silt loam or light silty clay
loam. Calcium carbonate concretions or disseminated lime
are within a depth of 30 .o 50 inches. Concretions do not
occur in all areas. The C horizon ranges from brown to
pale brown and has gray and reddish-brown mottles.

The eroded Moody soil has a lighter colored, thinner sur-
face layer than is defined as within the range for the
Moody series, but this difference does not alter the useful-
ness or significantly alter the behavior of the soil.

Moody soils are near Crofton and Nora soils. They have
a finer textured B horizon and are more strongly developed
than Nora soils. Moody soils have lime at a greater depth
%hﬁn Crofton soils, and unlike the Crofton soils they have a

orizon.

Moody silty clay loam, 2 to 6 percent slopes (MoC).
—This soil is deep and is in the loess uplands. It is on
smooth, very slightly convex, wide ridgetops that are
d_rainage divides. Areas range from 20 to 60 acres in
size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is dark brown and about 10 inches thick. Depth to
lime ranges from 40 to 50 inches.

Included with this soil in mapping are a few, small,
convex areas of Crofton silt loam, 2 to 6 percent
slopes, eroded, and small areas of Moody soils that
have a surface layer that is 6 inches thick.
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Runoft is medium, and the hazard of water erosion
is moderate. In places, small rills form that are
plowed in with each successive tillage. Workability is
fair where some of the subsoil is not mixed with the
surface layer during cultivation.

Most of the acreage is cultivated, and only a few
acres are in grass. Corn, oats, soybeans, and alfalfa
hay are the principal crops. Both dryland and irriga-
tion management are used. Capability units ITe-1 dry-
land and Ille-3 irrigated ; windbreak suitability group
4,

Moody silty clay loam, 6 to 11 percent slopes
MoD}.—This soil is deep and is in the loess uplands. It
1s in slightly concave areas that parallel intermittent
drainageways and also is at the head of drainageways.
The areas are generally long and narrow and follow
the pattern of the drainageways. They range from 20
to 40 acres in size. This soil has the profile described
as representative for the series.

Included with this soil in mapping are small areas
of Crofton and Nora soils that have slightly convex
slopes and small areas of Judson soils along drainage-
ways. A few small areas are eroded.

Runoff is medium, and water erosion is the princi-
pal hazard where this soil is cultivated. Fertility in the
eroded areas is low. Workability is good in most areas
but is only fair where some of the subsoil is a part of
the plow layer.

Nearly all the acreage of this soil is used for corn,
soybeans, and alfalfa hay. Both dryland and irrigation
management are used. Capability units IIIe-1 dryland
and IVe-3 irrigated; windbreak suitability group 4.

Moody silty elay loam, 6 to 11 percent slopes, eroded
(MoD2).—This soil is in the loess uplands. It is on
drainage divides that are slightly convex and also is at
the head of drainageways. Areas of this soil range
from 10 to 30 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is dark brown and about 7 inches thick. The surface
layer directly overlies the upper part of the subsoil.
Some of the upper part of the subsoil has been mixed
with the remaining original surface layer during culti-
vation. This soil has a more clayey surface layer than
the uneroded Moody soils. Depth to lime ranges from
35 to 48 inches. :

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

Runoff is medium, and water erosion is the princi-
pal hazard. Fertility is low to medium. Workability is
not so good as in the uneroded Moody soils.

Nearly all the acreage is cultivated and used mainly
for corn, soybeans, and alfalfa hay. Some areas are in
pasture. Controlling further loss of soil and plant nu-
trients through erosion is the main concern of man-
agement. Capability units IIle-8 dryland and IVe-3
irrigated; windbreak suitability group 4.

Moody-Nora silty clay loams, 11 to 15 percent slopes
(MpE).—This mapping unit is on smooth to slightly
convex sides of divides between drainageways. The
soils are mainly on east-facing side slopes and also
around the head of small drainageways. To a lesser
extent, they are on west-facing side slopes. The areas

range from 10 to 30 acres in size. The Moody soil
makes up 50 to 85 percent of each area, the Nora soil
15 to 50 percent, and other soils 0 to 15 percent.

The profiles of Moody and Nora soils in this map-
ping unit are similar to the ones described as repre-
sentative for their respective series, but the thickness
of the surface layer and subsoil varies from place to
place. Depth to lime is greater and content of clay in
the subsoil is greater on east-facing slopes.

Included with this complex in mapping are small
areas of severely eroded soils that have lost most of
their original dark-colored surface layer; tillage has
mixed the remaining surface layer with the subsoil.
Also included are small areas of Crofton soils that have
convex slopes.

Runoff is rapid, and water erosion is the principal
hazard where the soils are cultivated. Workability is
only fair in the eroded areas. The lighter colored areas
have low fertility.

Nearly all the acreage is cultivated. Corn, oats, and
alfalfa hay are the principal crops. Small areas are in
grass, Capability unit IVe-1 dryland; windbreak suita-
bility group 4.

Napier Series

The Napier series consists of deep, nearly level to
strongly sloping, well-drained soils that formed in col-
luvial-alluvial material washed down from nearby hill-
sides. These soils are on foot slopes and bottom lands
that are in small intermittent drainageways of the up-
lands.

In a representative profile, the surface layer is very
dark-brown silt loam about 80 inches thick. The sub-
soil extends to a depth of 60 inches. The upper part is
very dark grayish-brown friable silt loam, and the
lower part is dark-brown firm silt loam.

Napier soils have moderate permeability and a high
available water capacity. Their organic-matter content
and their natural fertility are high. These soils are
easy to till, and they release moisture readily to plants.

Napier soils are suited to cultivated crops under
both dryland and irrigation management. Small, inac-
cessible areas are commonly in pasture or woodland.
These soils are also suited to grass, trees and shrubs,
wildlife habitat, and recreation.

Representative profile of Napier silt loam, 2 to 6
percent slopes, in a cultivated field 1,000 feet south and
150 feet west of the northeast corner of sec. 26, T. 28
N, R.7TE.

Ap—O0 to 7 inches, very dark brown (10YR 2/2) silt loam,
dark grayish brown (10YR 4/2) dry; weak, me-
dium and fine, granular structure; soft, very fria-
ble; many roots; neutral; abrupt, smooth bound-
ary.
to 17 inches, very dark brown (10YR 2/2) silt
loam, dark grayish brown (10YR 4/2) dry; weak,
coarse, blocky structure parting to weak, medium
and fine, granular; soft, very friable; many roots;
common fine pores; neutral; gradual, smooth
boundary.

A13—17 to 30 inches, very dark brown (10YR 2/2) silt
loam, dark grayish brown (10YR 4/2) dry; weak,
coarse, blocky structure parting to weak, medium
and fine, granular; soft, very friable; few fine

Al12--17
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roots; many fine pores; neutral; gradual, smooth
boundary.

B1—30 to 38 inches, very dark grayish-brown (10YR 3/2)
silt loam, dark brown (10YR 5/2) dry; weak,
coarse, subangular blocky structure parting to
weak, medium and fine, subangular blocky; soft,
friable; few roots; many fine pores; neutral;
gradual, smooth boundary.

B2—38 to 60 inches, dark-brown (10YR 4/3) silt loam,
brown (10YR 5/3) dry; weak, coarse, blocky struc-
ture parting to moderate, medium, subangular
blocky; slightly hard, firm; very few roots; many
fine pores; neutral.

The A horizon ranges from 24 to 36 inches in thickness.
Reaction is neutral or slightly acid. In some places, there
is a mildly alkaline silt loam overwash 6 to 12 inches thick.
The B1 horizon is very dark grayish brown or dark brown.
It is neutral to slightly acid in reaction. The B2 horizon is
silt loam or heavy silt loam. The profile is noncalcareous to
a depth of more than 60 inches in the nearly level areas
and to a depth of as little as 24 inches in sloping areas.

Napier soils are near Kennebec soils on the bottom lands
and near Monona, Moody, and Nora soils on the adjoining
uplands. Napier soils are not so dark in the lower part of
the profile as Kennebec soils and have a B horizon, which
Kennebee soils lack. They occupy a similar position in the
landscape but are not fine textured as Judson soils. They
have a thicker, darker A horizon than Monona, Moody, or
Nora soils. In addition they are not so fine textured in the
B horizon as Moody and Nora soils. Depth to lime is gen-
erally greater than in Nora soils.

Napier silt loam, 2 to 6 percent slopes (NaC).—This
soil is deep and is on concave foot slopes as well as on
alluvial fans. The areas are narrow and range from 10
to 40 acres in size. This soil has the profile described
as representative for the series.

Included with this soil in mapping are a few areas
of Kennebec soils and Napier silt loam, 6 to 11 per-
cent slopes. Also included in some places is an over-
wash deposit of dark grayish-brown, calcareous silt
loam 6 to 12 inches thick.

Runoff is medium, and water erosion, which causes
rills, gullies, and siltation, is a hazard on this soil.
Land leveling is needed for gravity irrigation. This
soil has excellent workability.

Most of the acreage is cultivated. Corn, soybeans,
and alfailfa hay are the principal crops. A few areas
are in grass or woodland. Both dryland and irrigation
management are used. Capability units IIe-1 dryland
and IIle-6 irrigated; windbreak sutiability group 4.

Napier silt loam, 6 to 11 percent slopes (NaD)—
This soil is deep and is in concave areas along drain-
ageways. Areas are long, narrow, and irregularly
shaped and range from 10 to 20 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is thinner or 24 to 30 inches thick.

Included with this soil in mapping are small areas
of Nora soils near the upper part of the slope and
areas of Napier silt loam, 2 to 6 percent slopes, along
drainageways.

Water erosion is a hazard on this soil. In places
small rills and gullies form that are plowed in with
each successive tillage. Cropping patterns of this soil
are generally determined by those used on the nearby
associated soils.

Most of the acreage is cultivated, but some areas
are in pasture. Corn, soybeans, and alfalfa hay are the

principal crops. Capability units IIle-1 dryland and
IVe-6 irrigated; windbreak suitability group 4.

Napier silt loam, 11 to 15 percent slopes (NaE).—
This soil is deep and is in slightly concave areas that
border intermittent drainageways in the uplands.
Areas range from 10 to 20 acres in size. ,

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is slightly thinner or about 24 inches thick. In addi-
tion, depth to carbonates is less and ranges from 24 to
30 inches in most areas.

Included with this soil in mapping are small areas
of Nora and Moody soils, Also included are areas of
Napier silt loam, 2 to 6 percent slopes, along drainage-
ways.

Water erosion is the principal hazard on this soil.
Rill and gully erosion also are hazards. '

Most of the acreage is cultivated, but a few areas
are in grass or woodland. Corn, oats, and alfalfa hay
are the principal crops. Capability unit IVe-1; wind-
break suitability group 4.

Napier-Gullied land complex. 2 to 11 percent slopes
LNgD).—This mapping unit occupies foot slopes and

ottom lands within narrow drainageways of the up-
lands. The gullied part represents channels that have
been severely eroded by moving water. It is generally
stabilized by mixed grass, trees, and shrubs., Most
areas have active small side gullies. Some gullies are
as wide as 40 feet and as deep as 15 feet. There are
springs in the gullies in some areas. The Gullied land
part of this complex makes up about 55 percent of the
mapping unit, and Napier soil makes up the remain-
ing 45 percent.

The Napier soil in this complex has a profile similar
to the one described as representative for the series.
but the surface layer is slightly darker in color and
slightly thicker.

Water erosion is a severe hazard in areas of this
complex. There is tendency for the small side gullies
to become larger. Management practices that can con-
trol the erosion are expensive and difficult to install.
Although the gullies are stabilized by plant cover, the
heads of the gullies are still actively increasing in size.

Nearly all the acreage is grazed. This complex is ex-
cellent wildlife habitat. Capability unit VIIe-7; Na-
pier soil is in windbreak suitability group 4 and Gul-
lied land in windbreak suitability group 10.

Nora Series

The Nora series consists of deep, géntly sloping to
steep, well-drained soils that formed in loess (fig. 8).
These soils are on uplands.

In a representative profile, the surface layer is very
dark grayish brown silt loam 18 inches thick. The sub- °
soil, 20 inches thick, is very dark grayish-brown, very
friable silt loam in the upper part and dark grayish
brown, friable light silty clay loam in the lower part.
A zone of calcium carbonate accumulation occurs at a
depth of 19 inches. The underlying material, extending
;co a depth of 60 inches, is dark-brown, calcareous silt
oam,
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Runoff is medium in cultivated areas, and the
hazard of erosion is moderate, In places, small rills
form that are plowed in with each successive tillage.
Reducing runoff and maintaining the organic-matter
content are concerns of management.

Most of the acreage is cultivated. A few areas are
irrigated. Capability units IIIe-1 dryland and IVe-6
irrigated; windbreak suitability group 4.

Nora silt loam, 6 to 11 percent slopes, eroded
(NoDZ).—This soil is deep and is in the loess uplands. It
1s on drainage divides and has short, convex slopes. The
areas are irregularly shaped and range from 10 to 25
acres in size.

This soil has a profile similar to the one described as
representative for the series, but the surface layer is
thinner or about 6 inches thick. This layer lies directly
on the subsoil. Some of the upper part of the subsoil is
incorporated into the plow layer, giving it a dark
grayish-brown or brown color. The plow layer of this
soil is more clayey than that of the uneroded Nora
soils. Depth to lime ranges from 10 to 24 inches.

Included with this soil in mapping are small areas
of Moody soils along lower elevations and Crofton
soils in convex areas.

Runoff is medium, and water erosion is the princi-
pal hazard on this soil. Soil fertility is medium or low,
and workability is fair. Increasing the organic-matter
content and reducing runoff are the main concerns of
management.

Nearly all the acreage is cultivated. Corn, oats, and
alfalfa hay are the main crops. Some areas are in pas-
ture. Capability units IITe-8 dryland and IVe-6 irri-
gated; windbreak suitability group 4.

Nora silt loam, 11 to 15 percent slopes (NoE).—
This soil is in the loess uplands on drainage divides in
slightly concave areas. The soil occurs downslope from
Crofton soils. Areas range from 10 to 60 acres in size.
This soil has the profile described as representative
for the series.

Included with this soil in mapping are small areas
of Crofton soils that are on the upper part of convex
slopes. Small areas of Napier and Moody soils are in-
cluded at the base of slopes.

Runoff is rapid, and water erosion is a hazard. In
places small rills form that are plowed in with each
successive tillage. Control of runoff is an important
concern of management.

Most of the acreage is cultivated. Corn, oats, and al-
falfa hay are the principal crops. A few areas are in
grass. Capability unit IVe-1; windbreak suitability
group 4.

Nora silt loam, 11 to 15 percent slopes, eroded
(NoE2).—This soil is on drainage divides in the loess
uplands. Slopes are slightly convex. Areas range from
10 to 60 acres in size.

This soil has a profile similar to the one described
as representative for the series, but the surface layer
is only about 6 inches thick. It is dark grayish brown
to brown and more clayey than that in uneroded Nora
soils. Mixed with the surface layer is some of the up-
per part of the subsoil. Depth to lime ranges from 10
to 20 inches.

Included with this soil in mapping are small, convex

areas of Crofton soils in some of the higher places,
and concave areas of Moody soils in some of the lower
places. :

Runoff is rapid, and water erosion is the principal
hazard. Fertility is medium over most of the area but
low in the more eroded areas. Workability is fair. The
organic-matter content is low.

Nearly all the acreage is cultivated. Corn, oats, and
alfalfa hay are the main crops. Many areas have been
reseeded to native grass or pasture. Capability unit
IVe-8 dryland; windbreak suitability group 4.

Nora silt loam, 15 to 30 percent slopes [NoF).—
This soil is deep. It is on drainage divides in the loess
uplands. Areas range from 20 to 70 acres in size and
are steep and irregularly shaped.

This soil has a profile similar to the one described
as representative for the series, but the thickness of
the surface layer and subsoil are variable. The surface
layer ranges from 6 inches in convex areas to 20
inches in concave areas. Depth to lime ranges from 12
to 30 inches. A zone of lime accumulation is lacking in
areas.

Included with this soil in mapping are small areas
of soils that are similar to Napier soils and that have
concave slopes, and areas of Crofton soils that have
sharply convex slopes. Also included are areas of Nora
soils that have very steep, north- or east-facing slopes.

Runoff is rapid, and water erosion is the principal
hazard on this soil. Fertility is medium over most of
the areas but low in the eroded areas. Maintaining
and improving plant cover is an important concern of
management.

Nearly all the acreage is in native grass or deci-
duous trees. Capability unit VIe-1; windbreak suita-
bility group 10.

Omadi Series

The Omadi series consists of deep, nearly level,
moderately well drained soils that formed in silty allu-
vium. This silty material was deposited on the Mis-
souri River bottom lands by major upland streams be-
fore channels were constructed to carry the water
across the bottom lands to the Missouri River.

In a representative profile, the surface layer is black
silt loam 12 inches thick. The transitional layer, 8
inches thick, is stratified dark-gray calcareous silt
loam. The underlying material, extending to a depth
of 60 inches is calcareous silt loam. The upper part is
stratified and mottled dark gray and very dark gray-
ish brown, and the lower part is very dark gray.

Omadi soils have moderate permeability and a high
available water capacity. Their organic-matter content
is moderate, and their natural fertility is high. They
release moisture readily to plants.

Omadi soils are suited to cultivated crops under
both dryland and irrigation management. They are
also suited to grass, trees and shrubs, wildlife habitat,
and recreation.

Representative profile of Omadi silt loam, 0 to 2
percent slopes, in a cultivated field 1,600 feet south
and 50 feet west of the northeast corner of sec. 13, T.
28 N., R. 7 E.
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Ap—O0 to 7 inches, black (10YR 2/1) silt loam, dark gray
(10YR 4/1) dry; weak, very fine, granular struc-
ture; slightly hard, very friable; neutral; abrupt,
smooth boundary.

A12—7 to 12 inches, black (10YR 2/1) silt loam, dark gray
(10YR 4/1) dry; weak, medium, subangular blocky
structure parting to weak, fine, granular; slightly
hard, very friable; neutral; abrupt, smooth bound-
ary.

AC-—12 to 20 inches, stratified dark-gray (10YR 4/1) and
very dark gray (10YR 3/1) silt loam, light gray
(10YR 7/1) and gray (10YR 5/1) dry; few, faint,
fine, brown (7.5YR 5/6) mottles; weak, medium,
subangular blocky structure; slightly hard, very
friable; some stratification; many worm burrows
and casts; strong effervescence; moderately alka-
line; abrupt, smooth boundary.

C1—20 to 38 inches, stratified dark-gray (10YR 4/1) and
very dark grayish-brown (10YR 3/2) silt loam,
light gray (10YR 7/1) and grayish brown (10YR
5/2) dry; many, medium, distinct, brown (7.5YR
5/6) mottles; weak, medium, subangular blocky
structure, slightly hard, very friable; some strati-
fication; violent effervescence; moderately alka-
line; abrupt, smooth boundary.

C2—38 to 60 inches, very dark gray (10YR 3/1) silt loam,
grayish brown (10YR 5/2) dry; many, medium,
distinct, brown (7.5YR 5/6) mottles; massive;
slightly hard, very friable; few, small, soft, lime

nodules; violent effervescence; moderately alkaline.

The A horizon ranges from black to very dark grayish
brown in color and from silt loam to light silty clay loam
in texture. Depth to lime ranges from 12 to 15 inches. The
AC horizon is dark gray to very dark gray, but thin strata
of light gray or gray material are within a depth of 20
inches. The AC horizon is 6 to 14 inches thick. The C1 ho-
rizon is stratified and dark gray to very dark grayish
brown. It has few to many, medium, distinct, brown mot-
tles. The C2 horizon is very dark gray or dark gray and
has few to many, distinct, brown mottles. Small, soft lime
accumulations are in the C2 horizon in most places.

Omadi soils are near Forney, Blyburg, and Kennebec
soils. Their entire profile is not so fine textured as that of
Forney soils. Omadi soils have a finer textured C horizon
than Blyburg soils. They have a thinner A horizon, have a
lighter colored C horizon, and are not so deep to lime as
Kennebec soils.

Omadi silt loam, 0 to 2 percent slopes (Om).—This
soil is deep and occurs on bottom lands of the Mis-
souri River Valley, mainly in areas adjoining the
bluffs where Elk Creek, Pigeon Creek, Omaha Creek,
and many small upland drainageways deposited loads
of silt. Channelization has stopped this deposition.
Areas range from 80 to 400 acres in size.

Included with this soil in mapping are a few areas
where the surface layer is silty clay loam and a few
areas where the depth to the water table is less than 4
feet. Also included are a few areas of Kennebec silt
loam, overwash, 0 to 2 percent slopes.

Runoff is slow, and water ponds in some areas be-
hind the large drainage canals. In places flooding is a
hazard. This soil has excellent workability and is one
of the better soils in the county for crops. Some land
leveling is needed for gravity irrigation.

Most of the acreage is cultivated. Corn and soy-
beans are the principal crops. Both dryland and irri-
gation management are used. A few small areas are in
grass. Capability units I-1 dryland and I-6 irrigated;
windbreak suitability group 1.

Onawa Series

The Onawa series consists of deep, nearly level,
somewhat poorly drained soils that formed in clay
and silty alluvium. These soils are on bottom lands.
The water table is at a depth of 4 to 8 feet.

In a representative profile, the surface layer is very
dark grayish brown silty clay 7 inches thick. Below
this, the soil material is very dark grayish-brown and
dark grayish-brown, calcareous silty clay in the upper
part and grayish-brown and dark grayish-brown cal-
careous, mottled silt loam in the lower part.

Onawa soils have slow permeability in the upper
part and moderate permeability in the silty part below
a depth of 18 inches. Their available water capacity is
high. Their organic-matter content is moderately low,
and their natural fertility is low. They release mois-
ture readily to plants.

Onawa soils are suited to cultivated crops under
both dryland and irrigation management. They are
also suited to grass, trees and shrubs, wildlife habitat,
and recreation.

Representative profile of Onawa silty clay, 0 to 2
percent slopes, in a cultivated field 1,200 feet south
and 1,600 feet east of the northwest corner of sec. 25,
T.29 N, R. 8 E.

Ap—0 to 7 inches, very dark grayish-brown (2.5Y 3/2)
silty clay, dark grayish brown (2.5Y 4/2) crushed,
grayish brown (10YR 5/2) dry; moderate, medium
and fine, granular structure; extremely hard,
firm; moderately alkaline; abrupt, smooth bound-
ary.

Clg—T7 to 18 inches, very dark grayish-brown (2.5Y 3/2)
and dark grayish-brown (2.5Y 4/2) silty clay,
grayish brown (10YR 5/2) dry; moderate, coarse,
blocky structure parting to strong, medium, angu-
lar blocky; extremely hard, firm; strong efferves-
cence; moderately alkaline; abrupt, smooth bound-
ary.

II1C2g—18 to 25 inches, grayish-brown (2.5Y 5/2) silt loam,
light brownish gray (2.5Y 6/2) dry; few, fine,
faint, dark-brown (7.5YR 4/4) mottles; weak, fine,
platy structure; soft, very friable; violent effer-
vescence; moderately alkaline; abrupt, smooth
boundary.

I1IC3g—25 to 60 inches, dark grayish-brown (2.5Y 4/2) silt
loam, light brownish gray (2.5Y 5/2) dry; com-.
mon, medium, distinct, dark-brown (7.5YR 4/4)
mottles; massive; soft, friable; violent efferves-
cence; moderately alkaline.

The Ap horizon ranges from 6 to 8 inches in thickness
and from very dark gray to very dark grayish brown in
color. It is silty clay or clay in texture, and mildly alkaline
to moderately alkaline in reaction. The Clg horizon ranges
from very dark grayish-brown to dark grayish-brown silty
clay or clay. It ranges from 8 to 25 inches in thickness. In
places a layer of silty clay loam, generally less than 6
inches thick, is between the Clg horizon and the IIC2g ho-
rizon. These horizons are grayish brown or light brownish
gray in the upper part and dark grayish brown to light
brownish gray in the lower part. They are calcareous and
contain few to common, fine to medium, faint to distinct,
dark-brown mottles, The lower part of the C horizon
ranges from silt loam to very fine sandy loam. Strata that
are less than 6 inches thick and finer or coarser textured
occur in places.

In Dakota County the Onawa soils have mottles that are
darker colored than is defined as within the range for the
sﬁries,lbut this does not alter the usefulness or behavior of
the soils.
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The A horizon ranges from 6 to 10 inches in thickness
and from very dark gray to very dark grayish brown in
color. The Bg horizon ranges from 4 to 12 inches in thick-
ness and from very dark grayish brown to dark gray in
color. The IIC1 horizon is stratified dark grayish-brown to
grayish-brown silt loam, silty clay loam, loam, or clay
loam. It is 6 to 12 inches thick. The ITIC horizon is very
dark gray and dark grayish-brown silty clay or clay, but
thin, less clayey layers are common below a depth of 40
inches. Reaction ranges from mildly alkaline to moderately
alkaline in the A and Bg horizons.

In Dakota County the Owego soils have clayey layers, in
the upper part of the profile, that are slightly thinner than
deﬁnedp as within the range for the Owego series, and the
underlying material lacks mottles. But these differences do
no_ti significantly alter the usefulness and behavior of these
SO1ls,

Owego soils are near Albaton, Blake, and Onawa soils.
They have a distinet silty layer in the upper part of the C
horizon, which is lacking in Albaton soils. Owego soils are
silty clay in the lower part of the C horizon, and this layer
is finer textured than that in Blake and Onawa soils.

Owego silty clay, 0 to 2 percent slopes (Ow).—This
soil is in areas where soil material has been deposited
and has accumulated and in other areas on bottom
lands of the Missouri River Valley that are subject to
flooding. The areas range from 20 to 60 acres in size.

Included with this soil in mapping are small areas
where the silty layer in the upper part of the underly-
ing material is thicker and other areas where it is at a
greater depth. Also included are a few areas of Alba-
ton and Blake soils.

The clayey surface layer, slow surface drainage, and
ponded water in some areas are the principal limita-
tions if this soil is cultivated. Maintaining good tilth
and preparing a good seedbed are difficult. Timeliness
of tillage operations is an important concern in man-
aging this soil. The soil can be successfully cultivated
only within a narrow range of moisture content. Run-
off is slow.

Nearly all the acreage is cultivated. Corn, soybeans,
and alfalfa hay are the principal crops. Capability
units IHIw-1 dryland and IIIw-1 irrigated; wind-
break suitability group 2.

Percival Series

The Percival series consists of deep, nearly level,
somewhat poorly drained soils that formed in clayey
and sandy alluvium. These soils are clayey in the upper
part of the profile and sandy in the lower part. They
are in areas of the Missouri River bottom lands where
soil material has been deposited recently and has ac-
cumulated. This soil has a fluctuating water table at a
depth of 4 to 8 feet. The water table subsides during
dr()ir periods, however, and droughtiness is then a haz-
ard.

In a representative profile, the surface layer is very
dark grayish-brown light silty clay 7 inches thick. The
upper part of the underlying material, extending to a
depth of 21 inches, is dark-gray and dark grayish-
brown silty clay and silty clay loam. Below this depth,
and extending to a depth of 60 inches, is dark grayish-
brown and grayish-brown fine sand. Below a depth
of 46 inches, the underlying material is mottled. The
soil is calcareous throughout,

Percival soils have slow permeability in the clayey
upper part of the profile and rapid permeability in the

sandy lower part. Available water capacity is low. The
organic-matter content is moderately low, and natural
fertility is low. These soils release moisture slowly to
plants.

Percival soils are suited to cultivated crops under
both dryland and irrigation management. They are
also suited to grass, trees and shrubs, wildlife habitat,
and recreation.

Representative profile of Percival silty clay, 0 to 2
percent slopes, in a cultivated field 2,112 feet west and
100 feet south of the northeast corner of sec. 29, T. 28
N,R.9E.

Ap—0 to 7 inches, very dark grayish-brown (2.5Y 3/2)
light silty clay, grayish brown (2.5Y 5/2) dry;
moderate, coarse, subangular blocky structure;
hard, firm; violent effervescence; mildly alkaline;
abrupt, smooth boundary.

Clg—T7 to 18 inches, dark-gray (5Y 4/1) silty clay, gray
(8Y 5/1) dry; strong, fine, blocky structure part-
ing to strong, very fine, blocky; very hard, very
firm; violent effervescence; moderately alkaline;
abrupt, smooth boundary.

C2g—18 to 21 inches, dark grayish-brown (2.5Y 4/2) silty
clay loam, grayish brown (2.5Y 5/2) dry; common,
fine, prominent, dark reddish-brown (YR 3/4)
mottles; moderate, very fine, blocky structure;
hard, firm; violent effervescence; moderately alk-
laine; clear, wavy boundary.

IIC3—21 to 24 inches, dark grayish-brown (10YR 4/2) fine
sand, grayish brown (10YR 5/2) dry; single
grained; loose; violent effervescence; moderately
alkaline; clear, wavy boundary.

IIC4—24 to 46 inches, grayish-brown (10YR 5/2) fine sand,
light brownish gray (10YR 6/2) dry; single
grained; loose; violent effervescence; moderately
alkaline; clear, wavy boundary. :

IIC5—46 to 54 inches, dark grayish-brown (10YR 4/2) fine
sand, light brownish gray (10YR 6/2) dry; com-
mon, medium, faint, strong-brown (7.5YR 5/6)
mottles; single grained; loose; violent efferves-
cence; moderately alkaline.

IIC6—54 to 60 inches, dark grayish-brown (10YR 4/2) fine
sand, light brownish gray (10YR 6/2) dry; few,
faint, fine, strong-brown (7.5YR 5/6) mottles; sin-
gle grained; loose; violent effervescence; moder-
ately alkaline.

The A hori