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How to Use This Soil Survey

This survey is divided into three parts. Part | includes general information about
the survey area; descriptions of the general soil map units, detailed soil map units,
and soil series in the area; and a description of how the soils formed. Part Il
describes the use and management of the soils and the major soil properties. This
part may be updated as further information about soil management becomes
available. Part il includes the maps.

On the general soil map, the survey area is divided into groups of associated
soils called general soil map units. This map is useful in planning the use and
management of large areas.

To find information about your area of interest, locate that area on the map, identify
the name of the map unit in the area on the color-coded map legend, then refer to the
section General Soil Map Units in Part | of this survey for a general description of
the soils in your area.

The detailed soil maps can be useful in planning the use and management of
small areas.

To find information about your area of interest, locate that area on the Index to
Map Sheets. Note the number of the map sheet, and turn to that sheet.

Locate your area of interest on the map sheet. Note the map unit symbols that are
in that area. Turn to the Index to Map Units in Part | of this survey, which lists the
map units by symbol and name and shows the page where each map unit is
described.

The Contents in Part |l shows which table has data on a specific land use for each
detailed soil map unit. See the Contents in both Part | and Part Il for other sections of
this publication that may address your specific needs.



This soil survey is a publication of the National Cooperative Soil Survey, a joint
effort of the United States Department of Agriculture and other Federal agencies,
State agencies including the Agricultural Experiment Stations, and local agencies.
The Natural Resources Conservation Service (formerly the Soil Conservation
Service) has leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1993. Soil names and
descriptions were approved in 1993. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1993. This survey was made
cooperatively by the Natural Resources Conservation Service; the lowa Agriculture
and Home Economics Experiment Station; the Cooperative Extension Service, lowa
State University; and the Division of Soil Conservation, lowa Department of
Agriculture and Land Stewardship. The survey is part of the technical assistance
furnished to the Polk County Soil and Water Conservation District. Funds
appropriated by Polk County were used to defray part of the cost of the survey.

Soil maps in this survey may be copied without permission. Enlargement of these
maps, however, could cause misunderstanding of the detail of mapping. If enlarged,
maps do not show the small areas of contrasting soils that could have been shown at
a larger scale.

The United States Department of Agriculture (USDA) prohibits discrimination in its
programs on the basis of race, color, national origin, sex, religion, age, disability,
political beliefs, and marital or familial status. (Not all prohibited bases apply to all
programs.) Persons with disabilities who require alternative means for communication
of program information (Braille, large print, audiotape, etc.) should contact the
USDA's TARGET Center at (202) 720-2600 (voice and TDD).

To file a complaint, write the Secretary of Agriculture, U.S. Department of
Agriculture, Washington, D.C., 20250, or call 1-800-245-6340 (voice) or (202) 720-
1127 (TDD). USDA is an equal employment opportunity employer.

Cover: The city of Des Moines Is at the confluence of the Raccoon and Des Moines Rivers.

Additional information about the Nation's natural resources is available on the
Natural Resources Conservation Service home page on the World Wide Web.
The address is http://www.nrcs.usda.gov (click on “Technical Resources”).
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Foreword

This soil survey contains information that can be used in land-planning programs in
Polk County, lowa. It contains predictions of soil behavior for selected land uses. The
survey also highlights limitations and hazards inherent in the soil, improvements
needed to overcome the limitations, and the impact of selected land uses on the
environment.

This soil survey is designed for many different users. Farmers, foresters, and
agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan land
use, select sites for construction, and identify special practices needed to ensure
proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use the
survey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur within short distances. Some soils
are seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too
unstable to be used as a foundation for buildings or roads. Clayey or wet soils are
poorly suited to use as septic tank absorption fields. A high water table makes a soil
poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in this soil
survey. Broad areas of soils are shown on the general soil map. The location of each
soil is shown on the detailed soil maps. Each soil in the survey area is described.
Information on specific uses is given for each soil. Help in using this publication and
additional information are available at the local office of the Natural Resources
Conservation Service or the Cooperative Extension Service.

Leroy Brown, Jr.
State Conservationist
Natural Resources Conservation Service
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'How This Survey Was Made

This survey was made to provide information
about the soils and miscellaneous areas in the
survey area. The information includes a description of
the soils and miscellaneous areas and their location
and a discussion of their suitability, limitations, and
management for specified uses. Soil scientists
observed the steepness, length, and shape of the
slopes; the general pattern of drainage; the kinds of
crops and native plants; and the kinds of bedrock.
They dug many holes to study the soil profile, which
is the sequence of natural layers, or horizons, in a
soil. The profile extends from the surface down into
the unconsolidated material in which the soil formed.
The unconsolidated material is devoid of roots and
other living organisms and has not been changed by
other biological activity.

The soils and miscellaneous areas in the survey
area are in an orderly pattern that is related to the
geology, landforms, relief, climate, and natural
vegetation of the area. Each kind of soil and
miscellaneous area is associated with a particular
kind or segment of the landscape. By observing the
soils and miscellaneous areas in the survey area and
relating their position to specific segments of the
landscape, soil scientists develop a concept, or
model, of how the soils were formed. Thus, during

mapping, this model enables the soil scientists to
predict with a considerable degree of accuracy the
kind of soil or miscellaneous area at a specific
location on the landscape.

individual soils on the landscape commonly merge
into one another as their characteristics gradually
change. To construct an accurate map, however, soil
scientists must determine the boundaries between
the soils. They can observe only a limited number of
soil profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and
to determine the boundaries.

Soil scientists recorded the characteristics of the
soil profiles that they studied. They noted color,
texture, size, and shape of soil aggregates, kind and
amount of rock fragments, distribution of plant roots,
soil reaction, and other features that enable them to
identify soils. After describing the soils in the survey
area and determining their properties, the soil
scientists assigned the soils to taxonomic classes
(units). Taxonomic classes are concepts. Each
taxonomic class has a set of soil characteristics with
precisely defined limits. The classes are used as a
basis for comparison to classify soils systematically.
Soil taxonomy, the system of taxonomic
classification used in .1e United States, is based
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mainly on the kind and character of soil properties
and the arrangement of horizons within the profile.
After the soil scientists classified and named the
soils in the survey area, they compared the individual
soils with similar soils in the same taxonomic class
in other areas so that they could confirm data and
assemble additional data based on experience and
research.

While a soil survey is in progress, samples of
some of the soils in the area generally are collected
for laboratory analyses and for engineering tests. Soil
scientists interpret the data from these analyses and
tests as well as the field-observed characteristics
and the soil properties to determine the expected
behavior of the soils under different uses.
Interpretations for all of the soils are field tested
through observation of the soils in different uses and
under different levels of management. Some
interpretations are modified to fit local conditions,
and some new interpretations are developed to meet
local needs. Data are assembled from other sources,
such as research information, production records,
and field experience of specialists. For example,
data on crop yields under defined levels of
management are assembled from farm records and
from field or plot experiments on the same kinds of
soil.

Predictions about soil behavior are based not
only on soail properties but also on such variables
as climate and biological activity. Soil conditions
are predictable over long periods of time, but they
are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree
of accuracy that a given soil will have a high water
table within certain depths in most years, but they
cannot predict that a high water table will always
be at a specific level in the soil on a specific
date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area,
they drew the boundaries of these bodies on aerial
photographs and identified each as a specific map
unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating
boundaries accurately.

The descriptions, names, and delineations of the
soils in this survey area do not fully agree with those
of the soils in adjacent survey areas. Differences are
the result of a better knowledge of soils,
modifications in series concepts, or variations in the
intensity of mapping or in the extent of the soils in the
survey areas.

Soil Survey of

General Nature of the Survey Area

Polk County is in central lowa (fig. 1). It has a total
of 378,800 acres, or 594 square miles. It is in the
fourth tier of counties north of the Missouri River and
is the seventh county west of the Mississippi River.
Des Moines is the county seat and the capital of the
State of lowa.

In 1989, about 179,200 acres was used for
cultivated crops. About 21,000 acres was used for
pasture, and 1,000 acres was used for the production
of Christmas trees. Land use trends over the past 40
years have shown a shift from agriculture to urban
uses. About 115,000 acres in the survey area is used
for urban development. The urban expansion in the
metropolitan area surrounding Des Moines has
increased the most significantly. Water areas make
up about 13,000 acres in Polk County.

This survey updates two earlier surveys of Polk
County published in 1921 and 1960 (Smies, 1921;
McCracken, 1960). It provides additional information
and has larger maps, which show the soils in greater
detail.

History

Polk County was created in 1837. It was named for
President James K. Polk. After a treaty signed with
the Sac and Fox Indians in 1842, a military garrison
was established at the junction of the Des Moines
and Raccoon Rivers. This site is the present-day
location of the city of Des Moines.

On December 28, 1846, lowa became a state. In
1857, Des Moines became the State capital and the
center for lowa politics, population, and commerce. In
1847, the population of the county was 1,792. The
advent of the railroad in the county in 1866 greatly
increased the influx of settlers. According to the 1990
U.S. Census, the population of Polk County is
327,140.

Topography and Drainage

The landscape of Polk County ranges from level
and nearly level in the northern part of the county to
steep and very steep in the southern part. The
elevation ranges from 1,040 feet above mean sea
level near the town of Sheldahl to 742 feet above
mean sea level at the Des Moines River in the
southeast corner of the county.

Polk County is in the upper Mississippi River
drainage basin. The rivers, streams, creeks, and
drainage ditches generally flow in a southeasterly
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Figure 1.—Location of the survey area in lowa.

direction. All of the county is drained by the Des
Moines, Raccoon, and Skunk Rivers, which are
tributaries of the Mississippi River. The major bodies
of water in Polk County include Saylorville Reservoir,
Red Rock Reservoir, Big Creek Lake, Dale Moffit
Reservoir, Easter Lake, and Grays Lake.

Climate

Des Moines, lowa, has a continental climate that
is characterized by a marked seasonal contrast in
both temperature and precipitation. The terrain is
gently rolling in and around the Des Moines
metropolitan area. Drainage of the area is generally
to the southeast to the Des Moines River and its
tributaries. Since agriculture and related services are
the mainstay of the area, it is convenient to separate
the year into arbitrary seasons corresponding to the
growing seasons of the principal crops. The winter
season, during which most plant life is dormant, is
from mid-November to late March. The summer
season, when corn and soybeans can be grown, lasts
from early May to early October. The spring growing
season, which includes part of the growing season of
oats and forage crops, lasts about 6 weeks. The fall
harvest season also lasts about 6 weeks.

The winter is a season of cold dry air interrupted
by occasional storms of short duration. At the
beginning and the end of the season, the
precipitation may occur as rain, but during the
major portion of the season it falls as snow. Drifting
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snow may be extensive and can impede
transportation.

The growing season is characterized by prevailing
southerly winds and precipitation falling primarily as
showers and thunderstorms, occasionally with
damaging wind, erosive downpours, or hail. The
autumn is characteristically sunny with diminishing
precipitation, a condition favorable for drying and
harvesting crops.

The three tables at the end of this section provide
climate data for the survey area as recorded at
Ankeny in the period 1961 to 1990.

In winter, the average temperature is 22 degrees F
and the average daily minimum temperature is 13
degrees. The lowest temperature on record, which
occurred at Ankeny on December 24, 1989, is -25
degrees. In summer, the average temperature is 73
degrees and the average daily maximum temperature
is 83 degrees. The highest temperature, which
occurred at Ankeny on August 16, 1983, is 106
degrees.

Growing degree days are equivalent to “heat units.”
During the month, growing degree days accumulate
by the amount that the average temperature each day
exceeds a base temperature (50 degrees F). The
normal monthly accumulation is used to schedule
single or successive plantings of a crop between the
last freeze in spring and the first freeze in fall.

The total annual precipitation is 31.97 inches. Of
this, 23.15 inches, or 72 percent, usually falls in April
through September. The growing season for most
crops falls within this period. The heaviest 1-day
rainfall during the period of record was 5.25 inches at
Ankeny on June 20, 1954. Thunderstorms occur on
about 49 days each year, and most occur in June.

The average seasonal snowfall is 25.6 inches. The
greatest snow depth at any one time during the
period of record was 20 inches. On the average, 10
days per year have at least 1 inch of snow on the
ground. The heaviest 1-day snowfall on record was
15.5 inches.

The average relative humidity in midafternoon is
about 60 percent. Humidity is higher at night, and the
average at dawn is about 79 percent. The sun shines
70 percent of the time possible in summer and 51
percent in winter. The prevailing wind is from the
northwest. Average windspeed is highest, 13 miles
per hour, in April.
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Temperature and Precipitation

(Recorded in the period 1961-90 at Ankeny, Iowa)

|

Temperature | Precipitation
]
|

2 years in | |2 years in 10| |

|
| | | 10 will have-- | Average | | will have-- | Average |
Month |average|Average|Average| | | number of |Average| | |number of |Average
| daily | daily | | Maximum | Minimum | growing | | Less | More |days with|snowfall
|maximum|minimum| | temperature |temperature| degree | |than--|than--|0.10 inch|
i | | | higher | lower | days* | | | | or more |
| l | | than-- | than-- | ] l ] l |
%z | % | ° | ° | ©° [ unts | 1n [ I | in | | =
| | | | [ | | I I | |
January----- | 28.21 9.2 | 18.7 | s6 | -21 | o | o0.64 | 0.24] 0.96] 1| 5.8
| | | | | | I | [ | |
February----| 33.8 | 14.3 | 24.0 | 63 i -16 | 1 | .94 | .38| 1.46] 2| 5.5
| | [ | | | | | | | |
March--—cee- | 46.2 | 26.6 | 36.4 | 80 I -2 | 25 | 2.10 | .s4] 3.15] s | 5.3
| | | | | | | I [ | |
Aprile-o---- | 61.8 | 39.3| S0.5 | 88 | 17 | 123 | 3.15 | 1.40| 4.64] 6 | 1.0
| | | | | | | | | | |
Kay—-—---—-- | 73.1| 50.5 | 61.8 | 91 | 3 | 347 | 3.82 | 2.33] 5.17| 7] .0
| | | | | [ | I | | [
June~~r—me—- | 81.s| 59.8 | 70.6 | 97 | 43 | 593 | 5.14 | 2.86| 7.16] 7 } .0
: | | | [ | ! | ! ] | |
July-=—c=—mme j 85.8 | 64.1 | 75.0 | 99 | 49 | 746 | 3.91 | 1.76] 5.74| 6 | .0
| ! | | | | | | | | |
August--———- | 83.1 | 61.1 | 72.1 | 98 | 46 | 660 | 3.86 | 1.72| 5.69] 5 | .0
| | | | | | | | | | !
September---| 75.4 | S52.7 | 64.0 | 94 [ 32 | 416 | 3.27 | 1.12| 5.04| 6 | .0
| | | | ! I | | { | |
October----- | 64.0 | 40.9 | 52.5 | 87 [ 21 | 159 | 2.46 | .96] 3.72| 4 | .3
[ | | | | | | | I | |
November----| 47.7 | 28.7 | 38.2 | 73 | 4 | 21 | 1.65 | .64] 2.71| 3 | 2.0
| | | | | | | | | | [
December----| 32.4 | 14.7 | 23.5 | 63 | -15 | 1 | 1.03 ] .38] 1.63f 2 | 5.7
| | | | I ! | | | I !
| | | | | | | [ [ | I
Yearly: | | | | | | | | I | |
I l | [ I | f | | [ |
Average---| 59.4 | 38.5 | 48.9 | -— | -— | ===} mem ] mem] e e -
| | | [ | | | | | [ |
Extreme---| 106 | -25 | --- | 100 | -22 | I I 0 R —~——
| | | I | | | [ | | |
Total-——w= | == =] - -— | -— | 3,091 | 31.97 | 23.96| 37.46] 54 | 25.6
! l | | ] l | ]

* A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (50 degrees F).
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Freeze Dates in Spring and Pall

(Recorded in the period 1961-90 at Ankeny, Iowa)

|
| Temperature
|
Probability | | |
| 24 °F | 28 °p | 32 °p
| or lower | or lower | or lower
| | |
! [ |
Last freezing | | |
temperature | ] |
in spring: | | |
| | |
1 year in 10 | ] |
later than-- | Apr. 17 | Apr. 21 | May 9
| | |
2 years in 10 | | |
later than-- | Apr. 12 | apr. 18 | May 4
| [ |
§ years in 10 | | |
later than-- | apr. 3 | Apr. 11 | Apr. 25
| | |
Pirst freezing | | |
temperature | | |
in fall: | | |
| | |
1 year in 10 | | |
earlier than-- | Oct. 17 | Oct. 3 | 8Sept. 24
| | |
2 years in 10 | | |
earlier than-- | Oect. 22 | oect. 8 | 8Sept. 28
| ! |
S years in 10 | | |
earlier than-- | Nov. 1 | oet. 17 | oOet. 7
| | |
Growing Season
(Recorded in the period 1961-90 at Ankeny, lowa)
|
| Daily minimum temperature
| during growing season
|
Probability | | }
| Higher | Higher | Higher
| than | than | than
| 26 | 28°% | 329
| ] ]
| Days | Days | Days
[ | |
9 years in 10 | 180 | 168 | 144
| | |
8 years in 10 | 186 | 173 | 151
| | |
5 years in 10 | 196 | 184 | 163
| | |
2 years in 10 | 207 | 194 | 175
! | |
1 year in 10 | 213 | 200 | 181
[ | ]







General Soil Map Units

The general soil map in this publication shows
broad areas that have a distinctive pattern of soils,
relief, and drainage. Each map unit on the general soil
map is a unique natural landscape. Typically, it
consists of one or more major soils or miscellaneous
areas and some minor soils or miscellaneous areas.
It is named for the major soils or miscellaneous
areas. The soils or miscellaneous areas making up
one unit can occur in another but in a different
pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas
of suitable soils or miscellaneous areas can be
identified on the map. Likewise, areas that are not
suitable can be identified.

Because of its small scale, the map is not suitable
for planning the management of a farm or field or for
selecting a site for a road or building or other
structure. The soils in any one map unit differ from
place to place in slope, depth, drainage, and other
characteristics that affect management.

1. Canisteo-Clarion-Nicollet Association

Setting

Landform: Ground moraines on uplands (fig. 2)
Slope range: 0 to 9 percent

Composition

Percent of the survey area: 57

Extent of the components in the association:
Canisteo and similar soils—25 percent
Clarion and similar soils—25 percent
Nicollet and similar soils—25 percent
Soils of minor extent—25 percent

Soll Properties and Qualities
Canisteo

Drainage class: Poorly drained

Landform: Flats and swales on ground moraines
(uplands)

Hillslope position: Toeslopes

Slope: 0 to 2 percent
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Parent material: Calcareous glacial till or till-derived
sediments

Clarion

Drainage class: Well drained

Landform: Ground moraines (uplands)

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 2 to 9 percent

Parent material: Glacial till

Nicollet

Drainage class: Somewhat poorly drained

Landform: Low rises on ground moraines (uplands)

Hillslope position: Summits, shoulders, and
backslopes

Slope: 1 to 3 percent

Parent material: Glacial till

Minor Soils

» Webster and similar soils
» Okoboji and similar soils
» Harps and similar soils

+ Storden and similar soils

Major Uses
» Cropland

For general and detailed information concerning
these uses, see Part Il of this publication:

+ Agronomy section

2. Hayden-Storden-Lester Association

Setting

Landform: Ground moraines on uplands
Slope range: 2 to 50 percent

Composition

Percent of the survey area: 9
Extent of the components in the association:
Hayden and similar soils—30 percent
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Figure 2.—Typical pattern of solls and parent material in the Canisteo-Clarion-Nicollet assoclation.

Storden and similar soils—20 percent
Lester and similar soils—20 percent
Soils of minor extent—30 percent

Solil Properties and Qualities
Hayden

Drainage class: Well drained

Landform: Ground moraines (uplands)

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 2 to 50 percent

Parent material: Glacial till

Storden

Drainage class: Well drained

Landform: Ground moraines (uplands)

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 5 to 50 percent
Parent material: Calcareous glacial till

Lester

Drainage class: Well drained

Landform: Ground moraines (uplands)

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 2 to 25 percent

Parent material: Glacial till

Minor Solls

* Webster and similar soils
» Terril and similar soils

Major Uses

* Woodland
* Pasture

For general and detailed information concerning
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these uses, see Part Il of this publication:

» Woodland section
» Agronomy section

3. Coland-Spillville-Wadena Association

Setting

Landform: Flood plains and stream terraces
Slope range: 0 to 5 percent

Composition

Percent of the survey area: 10

Extent of the components in the association:
Coland and similar soils—40 percent
Spillville and similar soils—25 percent
Wadena and similar soils—10 percent
Soils of minor extent—25 percent

Soll Properties and Qualities
Coland

Drainage class: Poorly drained
Landform: Fiood plains

Slope: 0 to 2 percent

Parent material: Alluvium

Spiliviile

Drainage class: Somewhat poorly drained
Landform: Flood plains

Slope: 0 to 2 percent

Parent material: Alluvium

Wadena

Drainage class: Well drained

Landform: Stream terraces

Geomorphic component: Side slopes

Hillslope position: Backslopes

Slope: 0 to 5 percent

Parent material: Loamy alluvium over calcareous
sand and gravel ‘

Minor Soils

Zook and similar soils
Cylinder and similar soils
+ Biscay and similar soils

Major Uses

» Cropland

For general and detailed information concerning
these uses, see Part Il of this publication:

= Agronomy section
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4. Downs-Fayette Association

Setting

Landform: Uplands (fig. 3)
Slope range: 2 to 25 percent

Composition

Percent of the survey area: 5

Extent of the components in the association:
Downs and similar soils—50 percent
Fayette and similar soils—30 percent
Soils of minor extent—20 percent

Soil Properties and Qualities
Downs

Drainage class: Well drained

Landform: Uplands

Geomorphic component: Interfluves, side slopes,
head slopes, and nose slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 2 to 18 percent

Parent material: Loess

Fayette

Drainage class: Well drained

Landform: Uplands

Geomorphic component: Interfluves, head slopes,
nose slopes, and side slopes

Hillsiope position: Summits, shoulders, and
backslopes

Slope: 2 to 25 percent

Parent material: Loess

Minor Solls

» Gara and similar soils

* Lindley and similar soils
+ Colo and similar soils

» Judson and similar soils
» Tama and similar soils

Major Uses
+ Cropland

For general and detailed information concerning
these uses, see Part Il of this publication:

e Agronomy section

5. Nodaway-Colo-Nevin Association
Setting

Landform: Flood plains and stream terraces
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Figure 3.—Typical pattern of solls and parent material in the Downs-Fayette assoclation.

Slope range: 0 to 2 percent Nevin

Composition Drainage class: Somewhat poorly drained
Landform: Stream terraces

Slope: G to 2 percent

Parent material: Alluvium

Percent of the survey area: 8

Extent of the components in the association:
Nodaway and similar soils—30 percent
Colo and similar soils—30 percent Minor Soils
Nevin and similar soils—15 percent

Soils of minor extent—25 percent * Wiota and similar soils

, » Bremer and similar soils
Soll Properties and Qualities + Klum and similar soils
» Zook and similar soils

Major Uses

Nodaway
Drainage class: Moderately well drained

Landform: Flood plains + Cropland

Slope: 0 to 2 percent » Hayland

Parent material: Alluvium + Pasture

Colo - For general and detailed information concerning

Drainage class: Poorly drained these uses, see Part |l of this publication:

Landform: Flood plains o Agronomy section
Slope: 0 to 2 percent
Parent material: Alluvium
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6. Ladoga-Gara-Lindley Association

Setting

Landform: Uplands
Slope range: 2 to 25 percent

Composition

Percent of the survey area: 3

Extent of the components in the association:
Ladoga and similar soils—35 percent
Gara and similar soils—25 percent
Lindley and similar soils—15 percent
Soils of minor extent—25 percent

Solil Properties and Qualities
Ladoga

Drainage class: Moderately well drained

Landform: Uplands

Geomorphic component: Interfluves, head slopes,
nose slopes, and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 2 to 14 percent

Parent material: Loess

Gara

Drainage class: Moderately well drained

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 9 to 25 percent

Parent material: Glacial till

Lindley

Drainage class: Moderately well drained

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 14 to 25 percent

Parent material: Glacial till

Minor Soils

-» Clinton and similar soils
* Vanmeter and similar soils

Major Uses

¢ Pasture
« Woodland
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For general and detailed information concerning
these uses, see Part Il of this publication:

* Agronomy section
+ Woodland section

7. Sharpsburg-Shelby-Lamoni
Association

Setting

Landform: Uplands (fig. 4)
Slope range: 2 to 18 percent

Composition

Percent of the survey area: 4

Extent of the components in the association:
Sharpsburg and similar soils—50 percent
Shelby and similar soils—20 percent
Lamoni and similar soils—10 percent
Soils of minor extent—20 percent

Soil Properties and Qualities
Sharpsburg

Drainage class: Moderately well drained

Landform: Uplands

Geomorphic component: Interfluves, head slopes,
nose slopes, and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 2 to 14 percent

Parent material: Loess

Shelby

Drainage class: Moderately well drained

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 9 10 18 percent

Parent material: Glacial till

Lamoni

Drainage class: Somewhat poorly drained

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 9 to 14 percent

Parent material: Paleosol formed in glacial till

Minor Soils

» Macksburg and similar soils
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Figure 4.—Typical pattern of soils and parent materlal In the Sharpsburg-Shelby-Lamonl associatlon.

» Colo and similar soils
« Judson and similar soils

Major Uses

+ Cropland
* Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

+ Agronomy section

8. Tama-Muscatine Association

Setting

Landform; Uplands
Slope range: 0 to 14 percent

Composition

Percent of the survey area: 4
Extent of the components in the association:
Tama and similar soils—60 percent

Muscatine and similar soils—15 percent
Soils of minor extent—25 percent

Soil Properties and Qualities
Tama

Drainage class: Well drained

Landform: Uplands

Geomorphic component: Interfluves, head slopes,
nose slopes, and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 2 to 14 percent

Parent material: Loess

Muscatine

Drainage class: Somewhat poorly drained
Landform: Uplands

Geomorphic component: Divides
Hillslope position: Summits

Slope: 0 to 2 percent
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Parent material: Loess

Minor Soils

+ Shelby and similar soils
» Colo and similar soils
« Judson and similar soils
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Major Uses
» Croptand

For general and detailed information concerning
these uses, see Part |l of this publication:

» Agronomy section
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Formation and Classification of the Soils

This section relates the soils in the survey area to
the major factors of soil formation and describes the
system of soil classification.

Factors of Soil Formation

Soil forms through processes that act on deposited
or accumulated geologic material. The characteristics
“ of the soil at any given point are determined by the
physical and mineralogical composition of the parent
material; the climate under which the soil material
has accumulated and existed since accumulation; the
plant and animal life on and in the soil; the relief, or
topography; and the length of time that the forces of
soil formation have acted on the soil material (Jenny,
1941). Human activities also affect soil formation.

Climate and plant and animal life, chiefly plants,
are the active factors of soil formation. They act on
the parent material that has accumulated through the
weathering of rocks and slowly change it into a
natural body that has genetically related horizons.
The effects of climate and plant and animal life are
conditioned by relief. The parent material affects the
kind of profile that forms and, in extreme cases,
determines it aimost entirely. Finally, time is needed
for the transformation of parent material into a soil.
Some time is always required for horizon
differentiation. A long period generally is required for
the development of distinct horizons.

The factors of soil formation are so closely
interrelated in their effects on the soil that few
generalizations can be made regarding the effect of
any one factor unless conditions are specified for the
others.

Parent Material

The soils in Polk County formed in glacial till;
loess; alluvium; residuum derived from shale and
sandstone; and eolian sand.

Glacial till is the most extensive parent material in
the county. It was deposited during three glacial
periods—the Nebraskan, the Kansan, and the
Wisconsin. The first till to be deposited, the
Nebraskan, has been buried by the Kansan till and is
not identifiable on the landscape. The Kansan till is

exposed in the southern one-fifth of the county. This
unweathered till is a heterogeneous mixture. It is
firm, calcareous clay loam that contains pebbles,
boulders, and sand as well as silt and clay. It shows
little evidence of sorting or stratification. The mineral
composition also is heterogeneous and is similar to
that of particles in unweathered loess (Kay and
Graham, 1943).

The glacial deposits are 6 to 12 feet thick in areas
that have outcrops of shale and sandstone, but they
are 60 feet thick or more in most areas of the county.
The thickness and hardness of the underlying
sediments or rock have apparently had a direct effect
on the thickness of the glacial till.

Some soils formed on the Kansan till plain during
the Yarmouth and Sangamon interglacial periods
before the loess was deposited (Ruhe and others,
1967). They are called Yarmouth-Sangamon
paleosols. The nearly ievel soils on this plain are
strongly weathered and have a gray, plastic subsoil
called gumbotil (Ruhe, 1956). The gumbotil is several
feet thick and is very slowly permeable.

A widespread erosion surface has cut below the
Yarmouth-Sangamon paleosol into Kansan till and
older deposits. It generally is characterized by a
stone line or subjacent till that is overlain by
pedisediment (Ruhe, 1958 and 1968). A paleosol
formed in this material. This surface is referred to as
Late Sangamon. These paleosols are less strongly
weathered, more reddish, and not so thick as those
in the nearly level areas.

The soils that formed in the Kansan till during the
Yarmouth and Sangamon periods were covered by
loess. Geologic erosion has removed the loess from
many slopes and has exposed the paleosol. In some
areas erosion has beveled or truncated the paleosol
so that only the strongly weathered lower part
remains. This erosion took place prior to loess
deposition, or before about 25,000 years ago (Ruhe
and others, 1967). In other areas, erosion has
removed all of the paleosol and has exposed till that
is only slightly weathered at the surface. This erosion
took place mostly in the postglacial period.

Lamoni soils formed in a truncated Yarmouth-
Sangamon paleosol of strongly weathered, gray clay.
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Shelby, Gara, and Lindley soils formed in slightly
weathered glacial till from which the overlying
paleosol was removed by geologic erosion.

The northern four-fifths of Polk County was
covered by the Des Moines lobe of the Wisconsin
Glaciation. The glacial till, which is the parent,
material of most of the soils in this part of the county,
was deposited by the Cary substage of this glaciation
(Ruhe, 1969). Clarion, Nicollet, and Storden soils
formed in till of the Cary substage. Canisteo,
Webster, and Harps soils formed in glacial till and in
glacial sediments or reworked glacial till (Walker,
1966a). Okoboji soils formed in local alluvium derived
from giacial till.

Loess is silty wind-deposited material that
consists largely of silt particles and smaller amounts
of clay and sand. It was deposited during the
Wisconsin glacial period. The wind probably carried
most of the loess from the flood plain along the
Missouri River in the western part of lowa to the
uplands (Hutton, 1947). The thickness of the loess
and the differences among the soils that formed in it
are related to the distance from the Missouri River. In
Polk County the loess is about 12 to 18 feet thick on
the nearly level, stable divides. It is thinner on the
side slopes. On most side slopes in the higher
uplands, all of the loess has been removed by
erosion and glacial till is exposed.

The loess in the southwestern and southern parts
of lowa gradually thins out and becomes finer
textured than that in the-eastern part. Sharpsburg,
Ladoga, Clinton, and Macksburg soils formed in
loess.

The loess and the soils that formed in loess in the
western and southwestern parts of lowa have been
the subject of much study and investigation. Ruhe
and others have studied the relationship of the loess
to the topography of western lowa (Ruhe, 1954).

The loess in the southeastern part of the county is
more coarse textured than in other areas and is of
local origin. Tama, Muscatine, Downs, and Fayette
soils formed in loess in this area.

Alluvium is sediment deposited by water along the
major and minor streams and drainageways. The
texture of the alluvium varies widely because the
sources of the material and the manner in which it
was deposited differ from area to area. In Polk
County the main sources of alluvium are glacial till,
loess, outwash deposited by meltwater from glaciers,
and layers of exposed shale. .

When the rivers and streams overflow their
channels and the water spreads outward toward the
uplands, the sandy material is deposited first,
adjacent to the stream. As the water moves more
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slowly, silt and very fine sand are deposited. During
periods when the floodwater is high, the water
spreads slowly toward the outer border of the flood
plain and carries very fine silt and clay. As the
floodwater recedes, these particles settle and are
mixed with fine particles washed down as local
alluvium. This pattern of deposition is evident in many
places on the wider stream bottoms of the Raccoon
and Des Moines Rivers and along Beaver Creek.
Klum soils are the nearest to streams. The next
closest are Spillville and Nodaway soils. Coland and
Colo soils are farthest from the main channel. They
are finer textured and more poorly drained than the
other alluvial soils and are somewhat lower on the
landscape.

Some terraces or second bottoms are along the
larger streams in the county. The soils on terraces
have more strongly expressed profiles and are not
flooded so frequently as the alluvial soils on first
bottoms. Nevin and Wiota soils formed in silty
alluvium on low stream terraces or second bottoms.
Cylinder, Wadena, and Biscay soils formed in about
24 to 40 inches of loamy alluvium overlying sand and
gravel. These materials were deposited by meltwater
from the receding Cary glacial ice.

Residuum derived from shale and sandstone is the
oldest parent material in the county. It occurs as a
series of beds deposited during a sedimentary cycle
in the Pennsylvanian period. The beds consist of
shale of various colors and textures and of
calcareous sandstone. They have a wide range in
thickness. A few outcroppings of limestone,
conglomerates, and organic layers, such as coal, are
also evident, but they are not extensive. Vanmeter
soils formed in residuum of multicolored, calcareous
shale that is many feet thick. They are mainly on the
lower parts of the side slopes that border the South
Raccoon River.

Eolian, or wind-deposited, sand is dominantly fine
quartz sand in Polk County. It was deposited during
the same period as the loess. The sources from
which the sand was picked up and redeposited were
probably in areas of bottom land near streams.
Dickinson, Farrar, and Sparta soils formed in this
material.

Climate

The soils in Polk County formed under a variety of
climatic conditions. During the post-Cary Glaciation,
about 13,000 to 10,500 years ago, the climate was
cool and the vegetation was dominantly conifers
(Walker, 1966b). During the period beginning about
10,500 years ago and ending about 8,000 years ago,
a warming trend changed the vegetation from
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conifers to mixed hardwoods. Beginning about 8,000
years ago, the climate became warmer and drier and
herbaceous prairie plants became dominant.
Probably about 3,000 years ago, a change from a dry
to a more moist climate began (McComb and Loomis,
1944). The present climate is midcontinental and
subhumid.

A nearly uniform climate prevails throughout the
county. The general climate has had an important
overall influence on the characteristics of the soils
but has not caused major differences among them.
The influence of the general climate, however, is
modified by local conditions. For example, soils on
south-facing slopes formed under a microclimate that
is warmer and less humid than that in which the soils
in nearby areas formed. Also, the poorly drained soils
on bottom land formed under a microclimate that is
wetter and colder than that of most of the surrounding
areas. These local conditions account for some of the
differences among the soils in the county.

Changes in temperature activate the weathering of
the parent material by water and air. As the parent
material weathers, changes caused by both physical
and chemical actions take place. Rainfall affects the
amount of leaching in the soil and the kinds of plants
on the soil. Temperature and other climatic factors
indirectly affect soil formation through their effects on
the plant and animal life on and in the soil.

Plant and Animal Life

Many kinds of living organisms affect soil
formation. Burrowing animals, worms, crayfish, and
micro-organisms, for example, influence soil
properties. Differences in the kind of vegetation,
however, commonly cause the most marked
differences among soils (McComb and others, 1961).

The soils of Polk County were influenced by prairie
grasses and trees. The main prairie grasses were big
bluestem and little bluestem. The main trees were
deciduous. They were mostly oak, hickory, ash, and
elm. On the broad, nearly level to gently rolling soils
on uplands, tall prairie grasses were the dominant
plants at the time when Polk County was settled. The
trees are in areas near most of the major streams
and their major tributaries.

Because grasses have many roots and tops that
decay, soils that formed under prairie vegetation
typically have a thicker, darker surface layer than the
soils that formed under trees. The organic matter in
the soils that formed under trees is derived
principally from fallen leaves. These soils generally
are more acid than the soils that formed under
grasses. Also, more of the bases and clay minerals
have moved downward in their profiles.
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Clarion, Nicollet, Webster, and Shelby soils are
typical of soils that formed in glacial till under prairie
vegetation. Sharpsburg and Macksburg soils formed
in loess under prairie vegetation. Hayden and Lindley
soils formed in glacial till under forest vegetation.
Clinton soils formed in loess under forest vegetation.
They have a thin, light colored A horizon; a gray E
horizon that is very distinct when dry; and a B
horizon that has stronger structure and shows more
evidence of the accumulation of silicate clay than the
B horizon in prairie soils.

Lester, Ladoga, and Gara soils have properties
that are intermediate between those of the soils that
formed entirely under forest vegetation and those that
formed entirely under prairie vegetation. They
probably formed under grasses but later were
covered by trees. Their morphology refiects the
influence of both trees and grasses.

Relief

Relief is an important factor in soil formation
because of its effect on drainage, runoff, depth to the
water table, and erosion. Slope ranges from nearly
level to very steep in Polk County. A difference in
relief is the main reason for the differing properties
among some of the soils in the county.

Slope affects the thickness and color of the A
horizon and the thickness of the solum through its
effect on erosion and the amount of water that runs
off and percolates through the soil. For example, the
thickness and color of the A horizon of the Storden,
Clarion, and Nicollet soils, which formed in similar
parent material, are related to slope. The thickness of
the A horizon increases and the color darkens as the
slope decreases. Generally, Storden soils are
strongly sloping to very steep. Clarion soils are
gently sloping or moderately sloping, and Nicollet
soils are very gently sloping. The solum of the
Storden soils is thinner than that of the Clarion and
Nicollet soils. Also, carbonates are closer to the
surface.

Relief affects the color of the B horizon through its
effect on drainage and soil aeration. In well drained
soils the subsoil generally is brown because iron
compounds are well distributed and are oxidized. In
poorly drained or very poorly drained, poorly aerated
soils, however, the subsoil is generally grayish and
mottled. The poorly drained Webster and very poorly
drained Okoboji soils, which are level or nearly level,
are examples. The moderately well drained, gently
sloping to strongly sloping Sharpsburg soils have a
brownish B horizon. Macksburg soils have profile
characteristics of somewhat poorly drained soils.
Their subsoil, for example, is grayish brown.
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The water that percolates through soils removes
clay from the A horizon, and much of this clay
accumulates in the B horizon. Generally, more water
percolates through nearly level or depressional soils
than through the soils in the more sloping areas,
where some of the water runs off the surface. As a
result, the content of clay in the B horizon generally
is higher in the nearly level or depressional soils.

Time

Time enables relief, climate, and plant and animal
life to change the parent material. If these factors
continue to operate for a long period, very similar
kinds of soils form in widely different kinds of parent
material. Soil formation, however, generally is
interrupted by geologic events that expose new
parent material.

In most of the county, new parent material has
been added to the uplands at least three times. It has
been added four times in the northern part (Simonson
and others, 1952). Throughout the entire county, the
bedrock was first covered by glacial drift from two
different glaciers and then loess was deposited. In
the northern four-fifths of the county, another glacier
subsequently deposited the present surface material.

Lamoni soils have the most weathered subsoil in
the county. They formed in Kansan till, which began to
weather in the Yarmouth and Sangamon periods. Then
the till was covered by loess. More recently, the
upper part of this ancient subsoil was exposed to
weathering again when the loess was removed by
erosion. Older beds of shale and sandstone are
below the glacial till. These beds have also been
exposed. Vanmeter soils formed in these areas. They
vary considerably in the degree to which they have
weathered.

According to radiocarbon dates, loess deposition
began about 25,000 years ago and continued to about
14,000 years ago (Dideriksen, 1967). These dates
indicate that the surface of the nearly level, loess-
mantled divides in lowa is about 14,000 years old. In
Polk County these stable areas include the nearly
level soils and most of the gently sloping soils on
divides, mainly Sharpsburg, Ladoga, and Macksburg
soils. Radiocarbon dates from the base of the Cary
glacial drift in the southern part of the Des Moines
lobe indicate that the drift was deposited about
14,000 years ago. Thus, all of the soils that formed in
this drift material are as young as or younger than
14,000 years old. In much of lowa, including Polk
County, geologic erosion has beveled and, in places,
removed material on side slopes and deposited new
sediments downslope (Ruhe and others, 1967). The
surface layer of nearly level soils on upland divides is
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older than that on the beveled slopes that ascend to
the divides. Thus, the soils on the side slopes are
less than 14,000 years old. In Polk County, Shelby,
Gara, and Lindley soils are on these side slopes.

The sediment stripped from the side slopes
accumulated downslope as local alluvium. The age of
the soils on the side slopes is determined by dating
the alluvial fill at the base of slopes. The alluvium in
some stream valleys in western lowa is less than
1,800 years old (Daniels and Jordan, 1966). Some of
the soils that formed in alluvium in Polk County are
Spillville, Judson, and Colo soils. Some of the
alluvium in which Nodaway soils formed was
deposited after the county was settled.

Human Activities

Important changes took place when Polk County
was settled. Breaking the prairie sod and clearing the
timber removed and changed the protective plant
cover. Changes caused by water erosion generally
are the most significant. As the land was brought
under cultivation, the runoff rate increased and the
rate at which water moved into the soil decreased. As
a result, accelerated erosion removed part or all of
the original surface layer from many of the more
sloping soils. In some areas shallow to deep gullies
have formed.

Cultivation and erosion also changed the structure
and consistence of the surface layer of some soils
and the content of organic matter and level of fertility.
In severely eroded areas the plow layer commonly
includes the upper part of the subsoil, which is less
friable and finer textured than the surface layer. Even
in areas that are not subject to erosion, compaction
by heavy machinery reduces the thickness of the
surface layer and changes the structure. The granular
structure characteristic of native grassland breaks
down when the soils are intensively cropped.

Some management measures decrease the
susceptibility to erosion, increase soil productivity,
and reclaim areas not suitable for crops or pasture.
For example, large areas on bottom land are suitable
for cultivation because flooding and deposition are
controlled by diversions at the base of slopes, by
drainage ditches, and by other measures. In some
areas erosion and runoff are controlled by terraces
and other measures. Many soils are more productive
than they were in their natural state because
applications of commercial fertilizer and lime have
overcome deficiencies in plant nutrients.

Erosion is the main cause of a decrease in the
content of organic matter in soils (Smith and others,
1950). Though they cannot increase the content to
the level that was characteristic of the native
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grassland, measures that control erosion can keep
the content at an acceptable level for crop growth.

Processes of Horizon Development

Horizon differentiation is the result of four basic
processes. These are additions, removals, transfers,
and transformations (Simonson, 1959). Each of these
affects many substances in the soils, such as
organic matter, soluble salts, carbonates,
sesquioxides, and silicate clay minerals. The changes
brought about by these processes help to determine
the ultimate nature of the soil profile.

The accumulation of organic matter is an early
phase in the formation of most soils. The content of
organic matter ranges from high to very low in the A
horizon of the soils in Polk County. it is low in the thin
A horizon of the Hayden soils and high in the thick A
horizon of the Webster and Colo soils. In some soils
it is low because erosion has removed part of the A
horizon.

The removal of substances from parts of the
profile is important in the development of soil
horizons in Polk County. The downward movement of
calcium carbonates and bases is an example. Free
carbonates have been leached from the upper part of
most of the soils in the county. Exceptions are
Storden, Canisteo, and Harps soils, which are
calcareous throughout. Some soils are so strongly
leached that they are strongly acid in the subsoil.

Several transfers from one horizon to another are
evident in the soils of the county. Phosphorus, for
example, is removed from the subsoil by plant roots
and transferred to the parts of the plant growing
above the ground. It is then returned to the surface
layer in the plant residue. This process affects the
form and distribution of the phosphorus in the profile.

The translocation of silicate clay minerals has an
important effect on horizon development. The clay
minerals are carried downward in suspension by
percolating water from the A horizon. They
accumulate in the B horizon as fillings in pores and
root channels and as clay films on the faces of peds.
This process has affected many of the soils in the
county. In other soils, the clay content of the A
horizon is not markedly different from that of the B
horizon and other evidence of clay movement is
minimal.

Another kind of transfer occurs only in very clayey
soils. Cracks form when these soils shrink and swell.
As a resuit, some of the material from the surface
layer is transferred to the lower parts of the profile.

Transformations are physical and chemical. The
weathering of soil particles to smaller sizes is an
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example of a transformation. The reduction of iron is
another example. This process is called gleying. It
occurs when the soil is saturated for long periods. It
is evidenced by ferrous iron and gray colors in the
soil. It is a characteristic of poorly drained soils, such
as Webster soils. Reductive extractable iron, or free
iron, generally is not so evident in somewhat poorly
drained soils, such as Macksburg soils (USDA,
1966). Another kind of transformation is the
weathering of the primary apatite mineral in the
parent material to secondary phosphorus
compounds.

Classification of the Soils

The system of soil classification used by the
National Cooperative Soil Survey has six categories.
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and
series. Classification is based on soil properties
observed in the field or inferred from those
observations or from laboratory measurements. The
table “Classification of the Soils” in Parts | and II of
this publication shows the classification of the soils
in the survey area. The categories are defined in the
following paragraphs.

ORDER. Eleven soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in sol. An
example is Mollisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or
properties that reflect the most important variables
within the orders. The last syllable in the name of a
suborder indicates the order. An example is Aquoll
(Aqu, meaning water, plus ofl, from Moliisol).

GREAT GROUP. Each suborder is divided into
great groups on the basis of close similarities in kind,
arrangement, and degree of development of
pedogenic horizons; soil moisture and temperature
regimes; and base status. Each great group is
identified by the name of a suborder and by a prefix
that indicates a property of the soil. An example is
Endoaquolls (Endo, meaning within, plus aquoll, the
suborder of the Mollisols that has an aquic moisture
regime).

SUBGROUP. Each great group has a typic
subgroup. Other subgroups are intergrades or
extragrades. The typic is the central concept of the
great group; it is not necessarily the most extensive.
Intergrades are transitions to other orders,
suborders, or great groups. Extragrades have some
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properties that are not representative of the great
group but do not indicate transitions to any other
known kind of soil. Each subgroup is identified by one
or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that
typifies the great group. An example is Typic
Endoaquolls.

FAMILY. Families are established within a
subgroup on the basis of physical and chemical
properties and other characteristics that affect
management. Generally, the properties are those of
horizons below plow depth where there is much
biological activity. Among the properties and
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characteristics considered are particle-size class,
mineral content, temperature regime, thickness of the
root zone, consistence, moisture equivalent, slope,
and permanent cracks. A family name consists of the
name of a subgroup preceded by terms that indicate
soil properties. An example is fine-loamy, mixed,
mesic Typic Endoaquolls.

SERIES. The series consists of soils that have
similar horizons in their profile. The horizons are
similar in color, texture, structure, reaction,
consistence, mineral and chemical composition, and
arrangement in the profile. The texture of the surface
layer or of the substratum can differ within a series.
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Classification of the Soils

(An asterisk in the first column indicates that the soil is a taxadjunct to the series. See the series
description for information about those characteristics that are outside the range of the series)

I
Soil name | Pamily or higher taxonomic class
]
!
|
Ankeny: |Cumulic Hapludolls, coarse-loamy, mixed, mesic
Biscay |Typic Endoaquolls, fine-loamy over sandy or sandy-skeletal, mixed, mesic
Bremer |Typic Argiaquolls, fine, montmorillonitic, mesic
Calcousta——-weecomeomaeo—o |Typic Endoaquolls, fine-silty, mixed (calcareous), mesic
Canisteo |Typic Endoaquolls, fine-loamy, mixed (calcareous), mesic
Clarion |Typic Hapludolls, fine-loamy, mixed, mesic
Clinton |Vertic Hapludalfs, fine, montmorillonitic, mesic
Coland |Cumulic Endoaquolls, fine-loamy, mixed, mesic
Colo |Cumulic Endoaquells, fine-silty, mixed, mesic
Cylinder--——-ceacamacmo. |Aquic Hapludolls, fine-loamy over sandy or sandy-skeletal, mixed, mesic
Dickinson |Pypic Hapludolls, coarse~loamy, mixed, mesic
Downs |Mollic Hapludalfs, fine-silty, mixed, mesic
Parrar |Typic Hapludolls, fine-loamy, mixed, mesic
Fayette | Typic Hapludalfs, fine-silty, mixed, mesic
Gara |Mollic Hapludalfs, fine-loamy, mixed, mesic
Harps |Typic Calciaquolls, fine-loamy, mesic
Hayd |Typic Hapludalfs, fine-loamy, mixed, mesic
Judson |Cumulic Rapludolls, fine-silty, mixed, mesic
Klum |Mollic UQifluvents, coarse-loamy, mixed, nonacid, mesic
Knoke |vertic Endoaquolls, fine, montmorillonitic (calcareous), mesic
Ladog |Vertic Hapludalfs, fine, montmorillonitic, mesic
*Lamoni |Aquertic Argiudolls, fine, montmorillonitic, mesic
L |Cumulic Hapludolls, fine~silty, mixed, mesic
Lester {Mollic Hapludalfs, fine-loamy, mixed, mesic
Lindley |Typic Hapludalfs, fine-loamy, mixed, mesic
Macksburg--~-—--—- —————— |Aquic Argiudolls, fine, montmorillonitic, mesic
Muscatine |Aquic Hapludolls, fine-silty, mixed, mesic
Nevin |Aquic Argiudolls, fine-silty, mixed, mesic
Nicolletewememmcmmccame e |Aquic Hapludolls, fine-loamy, mixed, mesic
Ned ¥y |Mollic Udifluvents, fine-silty, mixed, nonacid, mesic
Okoboji |[vertic Endoaquolls, fine, montmorillonitic, mesic
Palms |Texric Medisaprists, loany, mixed, euic, mesic
Sharpsburg--eemm—meeeeuan | Typic Argiudolls, fine, montmorillonitic, mesic
Shelby |Typic Argiudolls, fine-loamy, mixed, mesic
Sparta |Entic Hapludolls, sandy, mixed, mesic
Spillville--weccommcccau. {Cumulic Hapludolls, fine~loamy, mixed, mesic
Stord |Typic Udorthents, fine-loamy, mixed (calcareous), mesic
Tama |Typic Argiudolls, fine-silty, mixed, mesic
Terril--w--- - |Cumulic Hapludolls, fine~loamy, mixed, mesic
Turlin: |Cumulic Hapludolls, fine-loamy, mixed, mesic
Vanmeter---ce———mcaer—a- |oxyaquic Eutrochrepts, fine, illitic, mesic
Wad |Typic Hapludolls, fine-loamy over sandy or sandy-skeletal, mixed, mesic
Webster |Typic Endoaquolls, fine-loamy, mixed, mesic
Wiota |Typic Argiudolls, fine-silty, mixed, mesic
Zenor |Typic Rapludolls, coarse-loamy, mixed, mesic

Zook |Vertic Endoaquolls, fine, montmorillonitic, mesic
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Acreage and Proportionate Extent of the Soils

|
| Percent

|
Map | Soil name } Acres
symbol | | i

| | |

| | |
4 |knoke silty clay loam, depressiomal, 0 to 1 percent slopes | 95 | *
6 |Okoboji silty clay loam, depressional, 0 to 1 percent slopes | 1,062 | 0.3
7 |Wiota silty clay loam, 0 to 2 percent slopes | 2,132 | 0.6
8B |Judson silty clay loam, 2 to 5 percent slop | 691 | 0.2
11B |celo-Judson complex, 2 to 5 percent slopes | 6,226 | 1.6
24D2 |shelby clay loam, 9 to 14 percent slopes, derately eroded | 850 | 0.2
24R |Shelby clay loam, 14 to 18 percent slopes | 240 | 0.1
27B | Terril loam, 2 to 5§ percent slopes | 1,742 | 0.5
41 |8parta loamy fine sand, 0 to 2 percent slopes | 659 | 0.2
41B |sparta loamy fine sand, 2 to 5 percent slopes | 560 | 0.1
41c |sparta loamy fine sand, 5 to 9 percent slopes | 215 | 0.1
41D |Sparta loamy fine sand, 9 to 14 percent slopes | 104 | *
43 |Bremer silty clay loam, O to 2 percent slopes, rarely flooded - 1,487 | 0.4
48 |Knoke mucky silty clay loam, depressional, 0 to 1 percent Blopes-------cw-=cococmmmwe | 51 | *
55 |Nicollet loam, 1 to 3 percent slopes | 30,157 | 8.0
62C2 |storden loam, 5 to 9 percent slopes, moderately eroded | 82 | -
62D2 |storden loam, 9 to 14 percent slopes, moderately eroded | 1,254 | 0.3
62E2 |Storden loam, 14 to 1B percent slopes, moderately eroded | 3,158 | 0.8
62P |Storden loam, 18 to 25 percent slop | 488 | 0.1
65E |Lindley loam, 14 to 18 percent slop | 373 | 0.1
65P |Lindley loam, 18 to 25 percent slop | 1,230 | 0.3
768 |Ladoga silt loam, 2 to 5 percent slopes | 667 | 0.2
76C2 |Ladoga silty clay loam, § to 9 percent slopes, moderately eroded | 2,223 | 0.6
76D2 |Ladoga silty clay loam, 9 to 14 percent slopes, moderately eroded | 1,377 | 0.4
80B |clinton silt loam, 2 to 5 percent slopes | 67 | >
80C2 |Clinton silty clay loam, 5 to 9 percent slopes, moderately eroded | 438 | 0.1
80D2 |clinton silty clay loam, 9 to 14 percent slopes, moderately eroded | 627 | 0.2
88 |Nevin silty clay loam, 0 to 2 percent slop | 1,381 | 0.4
90 |Okoboji mucky silty clay loam, depressional, 0 to 1 percent slopes | 427 | 0.1
95 |Haxps loam, 0 to 2 percent slop | 1,252 | 0.3
96 |Turlin loam, 0 to 2 percent slopes, occasionally flooded | 1,891 | 0.5
107 |Webster silty clay loam, moderately coarse substratum, 0 to 2 percent slopes--------- | 31,710 | 8.4
108 |Wwadena loam, 24 to 32 inches to sand and gravel, 0 to 2 percent slopes | 394 | 0.1
1088 |Wadena loam, 24 to 32 inches to sand and gravel, 2 to 5 percent slopes | 213 | 0.1
119 |Muscatine silty clay loam, 0 to 2 percent slopes | 600 | 0.2
1208 |Tama silty clay loam, 2 to 5 percent slopes . | 3,326 | 0.9
120c2 |Tama silty clay loam, 5 to 9 percent slopes, moderately eroded | 4,768 | 1.3
12002 |Tama silty clay loam, 9 to 14 percent slopes, moderately eroded | 1,269 | 0.3
133 ' |Colo silty clay loam, 0 to 2 percent slopes, occasionally flooded--—---~===c—m—c————o | 2,885 | 0.8
133+ |colo silt loam, 0 to 2 percent slopes, occasionally flooded, overwash----—---———————- | 1,088 | 0.3
134 |zZook silty clay, 0 to 2 percent slopes, occasionally flooded | 2,058 | 0.5
135 |Coland clay loam, 0 to 2 percent slopes, occasionally flooded J 11,185 | 3.0
1368 |Ankeny fine sandy loam, 2 to 5 percent slop | 222 | 0.1
1388 |Clarion loam, moderately coarse substratum, 2 to 5 percent slopes | 46,299 | 12.2
138C  |Clarion loam, 5 to 9 percent slop | 828 | 0.2
138C2 |Clarion leoam, 5 to 9 percent slopes, moderately eroded | 13,239 | 3.5
13802 |Clarion loam, 9 to 14 percent slopes, moderately eroded | 3,394 | 0.9
1628 |Downs silt loam, 2 to 5 percent slop | 1,478 | 0.4
1622 |Downs silty clay loam, 5 to 9 percent slopes, moderately eroded | 3,431 | 0.9
162D2 |Downs silty clay loam, 9 to 14 percent slopes, moderately eroded | 2,784 | 0.7
162E2 |Downs silty clay loam, 14 to 18 percent slopes, moderately eroded | 293 | 0.1
163B  |Fayette silt loam, 2 to 5 percent slopes | 774 | 0.2
163C |Fayette silt loam, 5 to 9 percent slopes | 53 |
163C2 |Fayette silty clay loam, 5 to 9 percent slopes, moderately eroded | 1,251 | 0.3
163D2 |Fayette silty clay loam, 9 to 14 percent slopes, moderately eroded | 1,295 | 0.3
163E2 |Payette silty clay loam, 14 to 18 percent slopes, moderately eroded | 1,102 | 0.3
163F  |Payette silt loam, 18 to 25 percent slopes | 498 | 0.1
1688  |Hayden loam, 2 to 5 percent slopes | 880 | 0.2
168C |Hayden loam, 5 to 9 percent slopes | 886 | 0.2
168D |Hayden loam, 9 to 14 percent slopes | 70 | *
168E  |Hayden loam, 14 to 18 percent slopes | 656 | 0.2
168F |Hayden loam, 18 to 25 percent slopes | 3,693 | 1.0

| |

See footnote at end of table.
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Acreage and Proportionate Extent of the Soils--Continued

| | [
Map | Soil name | Acres |Percent
symbol | | ]
| | |
' | |
175 |pickinson fine sandy loam, 0 to 2 percent slop | 517 | 0.1
1758 |pickinson fine sandy loam, 2 to 5 percent slop | 1,455 | 0.4
175C  |pickinson fine sandy loam, 5 to 9 percent slop | 331 | 0.1
175D  |Dickinson fine sandy loam, 9 to 14 percent slop | 263 | 0.1
179D2 |Gara clay loam, 9 to 14 percent slopes, moderately eroded | 1,179 | 0.3
179 |Gara loam, 14 to 18 percent slopes | 836 | 0.2
1797 |Gara loam, 18 to 25 percent slop | 121 | *
2018 |Coland-Terril complex, 2 to 5 perceant slopes | 3,513 | 0.9
203 |Cylinder loam, 32 to 40 inches to sand and gravel, 0 to 2 percent Blopes—-——————cce—o | 1,964 | 0.5
208 |Rlum fine sandy loam, 0 to 2 percent slopes, occasionally flooded | 781 | 0.2
220 |Nodaway silt loam, 0 to 2 percent slopes, occasionally flooded | 5,275 | 1.4
221 {Palms muck, depressional, 0 to 1 percent slopes | 259 | 0.1
2368 |Lester loam, 2 to 5 percent slopes | 5,713 | 1.5
236C2 |Lester loam, 5 to 9 percent slopes, derately eroded | 3,463 | 0.9
236D2 |Lester loam, 9 to 14 percent slopes, moderately eroded | 863 | 0.2
236F |Lester loam, 18 to 25 percent slopes | 1,753 | 0.5
2538 |Parrar fine sandy loam, 2 to 5 percent slop | 1,981 | 0.5
253C2 |Parrar fine sandy loam, 5 to 9 percent slopes, derately eroded | 706 | 0.2
259 |Biscay loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes | 2,801 | 0.7
308 |Wadena loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes | 652 | 0.2
308B |Wadena loam, 32 to 40 inches to sand and gravel, 2 to 5 percent Blopes------c-cec--o- | 228 | 0.1
3566 |Storden-Hayden complex, 25 to 50 percent slop | 2,405 | 0.6
368 |Macksburg silty clay loam, 0 to 2 percent slopes | 202 | 0.1
3708 |Sharpsburg silty clay loam, 2 to 5 percent slopes | 2,722 | 0.7
370C2 |Sharpsburg silty clay loam, 5 to 9 percent slopes, moderately eroded | 3,375 | 0.9
37002 |Sharpsburg silty clay loam, 9 to 14 percent slopes, moderately eroded | 727 | 0.2
419D  |Vanmeter silt loam, 9 to 14 percent slopes | 424 | 0.1
419F |vanmeter silt loam, 18 to 25 percent slopes | 570 | 0.2
484 |Laweson silt loam, O to 2 percent slopes, occasionally flooded | 1,243 | 0.3
485 |Spillville loam, 0 to 2 percent slopes, occasionally flooded | 6,323 | 1.7
507 |Canisteo clay loam, moderately coarse substratum, 0 to 2 percent slopes | 26,302 | 6.9
508 |calcousta silty clay loam, depressional, 0 to 1 percent slopes | 171 | *
638C2 |Clarion-Storden complex, 5 to 9 percent slopes, moderately eroded | 371 | 0.1
638D2 |Clarion-Storden complex, 9 to 14 percent slopes, moderately eroded | 420 | 0.1
82202 |Lamoni silty clay loam, 9 to 14 percent slopes, derately eroded | 218 | 0.1
828B  |Zenor sandy loam, 2 to 5 percent slopes | 422 | 0.1
' 828C2 ‘|Zenor sandy loam, 5 to 9 percent slopes, moderately eroded | 871 | 0.2
829D2 |Zenor-Storden complex, .9 to 14 percent slopes, moderately eroded | 413 | 0.1
829E2 |Zenor-Storden complex, 14 to 18 percent slopes, moderately eroded | 197 | *
956 |Harps-Okoboji, depressional, complex, 0 to 1 percent slopes | 126 | *
1220 |Nodaway silt loam, channeled, 0 to 2 percent slopes | 5,510 | 1.5
1221 |Palms muck, ponded, 0 to 1 percent slop | 97 | *
1585 |8pillville~Coland complex, channeled, 0 to 2 percent slopes | 8,853 | 2.3
4000 |Urban land | 15,230 | 4.0
40118 |Colo-Judson-Urban land complex, 2 to 5 percent slopes | 71 | *
4024D (Shelby-Urban land complex, 9 to 14 percent slopes | 21 | *
4027B |Terril-Urban land complex, 2 to 5 percent slopes | 335 | 0.1
4055 |Nicollet-Urban land complex, 1 to 3 percent slop | 3,265 | 0.9
40768 |Ladoga-Urban land complex, 2 to 5 percent slopes | 406 | 0.1
4076C |Ladoga-Urban land complex, 5 to 9 percent slopes ] 2,089 | 0.6
4076D |Ladoga-Urban land complex, 9 to 14 percent slop | 1,026 | 0.3
4107 |Webster-Urban land complex, 0 to 2 percent slopes-—---——---c--- | 1,566 | 0.4
4135 |Coland, occasionally flooded-Urban land complex, 0 to 2 percent slopes | 195 | 0.1
4138B |Clarion-Urban land complex, 2 to 5 percent slopes—---—- | 9,720 | 2,6
4138C |Clarion-Urban land complex, 5 to 9 percent slopes | 6,844 | 1.8
4138D |Clarion-Urban land complex, 9 to 14 percent slopes | 1,823 | 0.5
41688 |Hayden-Urban land complex, 2 to 5 percent slopes | 324 | 0.1
4168C |Hayden-Urban land complex, 5 to 9 percent slopes | 1,256 | 0.3
4168D |Hayden-Urban land complex, 9 to 14 percent slopes—--- | 283 | 0.1
4168E |Hayden-Urban land complex, 14 to 18 percent slopes ] 542 | 0.1
4175  |bpickinson-Urban land complex, 0 to 2 percent slopes- | 482 | 0.1
4175B |Dickinson-Urban land complex, 2 to 5 percent slop | 652 | 0.2
! |

See footnote at end of table.
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Acreage and Proportionate Extent of the Soils--Continued

| | !
Map | Soil name | Acres | Percent
symbol | | |
| | |
[ | |
4175C |Dickinson-Urban land complex, 5 to 9 percent slopes | 261 | 0.1
41790 |Guru-Urban land complex, 9 to 14 percent slopes | 57 | *
4179 |Gara-Urban land complex, 14 to 18 percent slop | 62 | *
42018 |Coland-Terril-Urban land complex, 2 to 5 percent slop | 443 | 0.1
4203 |Cylinder-Urban land complex, 0 to 2 percent slopes | 250 | 0.1
4220 |Nodaway, occasionally flooded-Urban land complex, 0 to 2 percent slopeB-——-—-——-——c-o- | 1,358 | 0.4
4308 |Wadena-Urban land complex, 0 to 2 percent slop | 969 | 0.3
4368  |Macksburg-Urban land complex, 0 to 2 percent slopes | 81 | *
43708 |Sharpsburg-Urban land complex, 2 to 5 percent slopes | 1,262 | 0.3
4370C |Sharpsburg-Urban land complex, 5 to 9 percent slopes | 1,307 | 0.3
4507 |canisteo-Urban land complex, 0 to 2 percent slopes | 246 | 0.1
4946 |orthents-Urban land complex, 0 to 5 percent slopes ] 3,475 | 0.9
5010 |Pits, sand and gravel | 1,842 | 0.5
5020 |Dumps, mine | 198 | 0.1
5040 |orthents, loamy | 5,070 | 1.3
5047 |Aquents, ponded, occasionally flooded | 830 | 0.2
5053 |Psammaquents, frequently flooded | 295 | 0.1
5060 |Pits, clay | 82 | *
5080 |Orthents, sanitary landfill | 506 | 0.1
s.1. |Sewage lag | 132 | *
L] |Water | 11,431 | 3.0
w.t. |Water treatment lag | 69 | *
| | |
| Total | 378,800 | 100.0
| |

|

* Less than 0.1 percent.
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Soil Series and Detailed Soil Map Units

In this section, arranged in alphabetical order,
each soil series recognized in the survey area is
described. Each series description is followed by
descriptions of the associated detailed soil map
units.

Characteristics of the soil and the material in
which it formed are identified for each soil series. A
pedon, a small three-dimensional area of soil, that is
typical of the series in the survey area is described.
The detailed description of each soil horizon follows
standards in the “Soil Survey Manual” (USDA, 1993).
Many of the technical terms used in the descriptions
are defined in “Soil Taxonomy” (USDA, 1975). Unless
otherwise stated, colors in the descriptions are for
moist soil. Following the pedon description is the
range of important characteristics of the soils in the
series.

The map units on the detailed soil maps in Part ll|
of this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions
in this section, along with the maps, can be used to
determine the suitability and potential of a unit for
specific uses. They also can be used to plan the
management needed for those uses. More information
about each map unit is given in Part Il of this survey.

A map unit delineation on the detailed soil maps
represents an area on the landscape and consists of
one or more soils or miscellaneous areas. A map unit
is identified and named according to the taxonomic
classification of the dominant soils or miscellaneous
areas. Within a taxonomic class there are precisely
defined limits for the properties of the soils. On the
landscape, however, the soils and miscellaneous
areas are natural phenomena, and they have the
characteristic variability of all natural phenomena.
Thus, the range of some observed properties may
extend beyond the limits defined for a taxonomic
class. Areas of soils of a single taxonomic class
rarely, if ever, can be mapped without including areas
of other taxonomic classes. Consequently, every map
unit is made up of the soils or miscellaneous areas
for which it is named and some “included” areas that
belong to other taxonomic classes.

Most included soils have properties similar to
those of the dominant soil or soils in the map unit,

and thus they do not affect use and management.
These are called noncontrasting, or similar,
inclusions. They may or may not be mentioned in the
map unit description. Other included soils and
miscellaneous areas, however, have properties and
behavioral characteristics divergent enough to affect
use or to require different management. These are
called contrasting, or dissimilar, inclusions. They
generally are in small areas and could not be mapped
separately because of the scale used. Some small
areas of strongly contrasting soils or miscellaneous
areas are identified by a special symbol on the maps.
The included areas of contrasting soils or
miscellaneous areas are mentioned in the map unit
descriptions. A few included areas may not have
been observed, and consequently they are not
mentioned in the descriptions, especially where the
pattern was so complex that it was impractical to
make enough observations to identify all the soils
and miscellaneous areas on the landscape.

The presence of included areas in a map unit in no
way diminishes the usefulness or accuracy of the
data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans,
but if intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils
and miscellaneous areas.

An identifying symbol precedes the map unit name
in the map unit descriptions. Each description
includes general facts about the unit. The principal
hazards and limitations to be considered in planning
for specific uses are described in Part Il of this
survey.

Soils that have profiles that are almost alike make
up a soil series. Except for differences in texture of
the surface layer or of the underlying layers, all the
soils of a series have major horizons that are similar
in composition, thickness, and arrangement.

Soils of one series can differ in texture of the
surface layer or of the underlying layers. They also
can differ in slope, stoniness, salinity, wetness,
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degree of erosion, and other characteristics that
affect their use. On the basis of such differences, a
soil series is divided into soil phases. Most of the
areas shown on the detailed soil maps are phases of
soil series. The name of a soil phase commonly
indicates a feature that affects use or management.
For example, Sparta loamy fine sand, O to 2 percent
slopes, is a phase of the Sparta series.

Some map units are made up of two or more major
soils or miscellaneous areas. These map units are
called soil complexes.

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown
separately on the maps. The pattern and proportion of
the soils or miscellaneous areas are somewhat
similar in all areas. Colo-Judson complex, 2 to 5
percent slopes, is an example.

This survey includes miscellaneous areas. Such
areas have little or no soil material and support little
or no vegetation. Pits, clay, is an example.

The table “Acreage and Proportionate Extent of the
Soils” in Parts | and |l of this publication gives the
acreage and proportionate extent of each map unit.
Other tables (see Contents) give properties of the
soils and the limitations, capabilities, and potentials
for many uses. The Glossary defines many of the
terms used in describing the soils or miscellaneous
areas.

Ankeny Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Moderately rapid

Landform: Alluvial fans

Parent material: Coarse textured alluvium over sand
and gravel

Native vegetation: Prairie

Slope range: 2 to 5 percent

Typical Pedon

Ankeny fine sandy loam, 2 to 5 percent slopes, in a
cultivated field, 1,320 feet west and 300 feet south of
the northeast corner of sec. 13, .80 N,, R. 22 W.,;
U.S.G.S. Mitchellville, lowa, topographic quadrangle;
lat. 41 degrees, 44 minutes, 43.59 seconds N. and
long. 93 degrees, 21 minutes, 10.36 seconds W.

Ap—o0 to 7 inches; very dark brown (10YR 2/2) fine
sandy loam, dark grayish brown (10YR 4/2) dry;
moderate fine granular structure; very friable;
common fine roots; common fine vesicular pores;
slightly acid; abrupt smooth boundary.

Soil Survey of

A1—7 to 14 inches; very dark brown (10YR 2/2) fine
sandy loam, dark grayish brown (10YR 4/2) dry;,
moderate fine granular structure; very friable;
common fine roots; common fine vesicular pores;
slightly acid; gradual smooth boundary.

A2—14 to 24 inches; very dark brown (10YR 2/2) fine
sandy loam, grayish brown (10YR 5/2) dry; weak
fine granular and weak fine subangular blocky
structure; very friable; common fine roots;
common fine vesicular pores; slightly acid;
gradual smooth boundary.

A3—24 to 30 inches; very dark grayish brown (10YR
3/2) fine sandy loam, grayish brown (10YR 5/2)
dry; weak fine subangular blocky and weak fine
granular structure; very friable; common fine
roots; common fine vesicular pores; slightly acid;
gradual smooth boundary.

BA—30 to 38 inches; dark brown (10YR 3/3) fine
sandy loam, brown (10YR 5/3) dry; faces of peds
are very dark grayish brown (10YR 3/2); weak
medium subangular blocky structure; very friable;
few fine roots; common fine vesicular pores;
slightly acid; gradual smooth boundary.

Bw—38 to 44 inches; brown (10YR 4/3) fine sandy
loam; some dark brown (10YR 3/3) coatings on
peds; weak medium and coarse subangular
blocky structure; very friable; few fine roots; few
fine vesicular pores; neutral; gradual smooth
boundary.

2C1—44 to 50 inches; brown (10YR 4/3) loamy fine
sand; single grain; loose; neutral; gradual smooth
boundary.

2C2—50 to 60 inches; brown (10YR 5/3) loamy fine
sand; single grain; loose; neutral.

Range in Characteristics

Thickness of the solum: 40 to 64 inches
Thickness of the mollic epipedon: 24 to 36 inches
Depth to carbonates: Greater than 60 inches

Ap and A horizons:
Hue—10YR
Value—2 or 3
Chroma—1 or 2
Texture—fine sandy loam

Bw horizon:
Hue—10YR
Value—31t0 5
Chroma—3 or 4
Texture—fine sandy loam or sandy loam

2C horizon:
Hue—10YR
Value—4 or §
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Chroma—3 to 6
Texture—loamy fine sand or fine sandy loam

136B-—Ankeny fine sandy loam,2to 5
percent slopes

Composition
Ankeny and similar soils: About 100 percent
Setting

Landform: Alluvial fans

Geomorphic component: Base slopes
Hillslope position: Footslopes and toeslopes
Slope: 2 to 5 percent

Component Description

Surface layer texture: Fine sandy loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Coarse textured altuvium
over sand and gravel

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 9.4 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

» Cropland
* Hayland
* Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

+ Agronomy section

5047—Aquents, ponded, occasionally
flooded

Composition
Aquents: Variable
Setting
Landform: Flood plains
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Component Description

Surface layer texture: Variable

Depth to bedrock: Greater than 60 inches

Drainage class: Very poorly drained

Flooding: Occasional

Seasonal high water table: 1 foot above to 1 foot
below the surface

Kind of water table: Apparent

Ponding duration: Very long

Major Uses of the Unit
» Wildlife habitat

For general and detailed information concerning
these uses, see Part || of this publication:

« Wildlife Habitat section

Biscay Series

Depth class: Very deep

Drainage class: Poorly drained

Permeability: Moderate in the upper part and very
rapid in the lower part

Landform: Stream terraces

Parent material: Loamy alluvium over calcareous
sand and gravel

Native vegetation: Prairie

Slope range: 0 to 2 percent

Typical Pedon

Biscay loam, 32 to 40 inches to sand and gravel, 0 to
2 percent slopes, in a cultivated field, 490 feet west
and 850 feet south of the center of sec. 3, T. 81 N,, R.
22 W,; U.S.G.S. Des Moines NW, lowa, topographic
quadrangle; lat. 41 degrees, 51 minutes, 14.61
seconds N. and long. 93 degrees, 23 minutes, 51.98
seconds W.

Ap—0 to 8 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; weak fine subangular blocky
structure; friable; common fine roots; common
fine vesicular pores; neutral; clear smooth
boundary.

A1—8 to 14 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; weak fine subangular blocky
structure; friable; common fine roots; common
fine vesicular pores; neutral; gradual smooth
boundary.

A2—14 to 20 inches; very dark gray (10YR 3/1)
loam, dark gray (10YR 4/1) dry; weak fine
subangular blocky structure; friable; common fine
roots; common fine vesicular pores; neutral;
gradual smooth boundary.

Bg1—20 to 26 inches; olive gray (5Y 4/2) loam; few
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fine prominent light olive brown (2.5Y 5/4) redox
concentrations; weak fine subangular blocky
structure; friable; few fine roots; common fine
vesicular pores; dark olive gray (5Y 3/2)
discontinuous organic coatings on faces of peds;
neutral; gradual smooth boundary.

Bg2——26 to 36 inches; olive gray (5Y 4/2) loam; few
fine prominent light olive brown (2.5Y 5/4) redox
concentrations; weak fine subangular blocky
structure; friable; few fine roots; neutral; gradual
wavy boundary.

2Cg—36 to 60 inches; olive gray (5Y 4/2) gravelly
sand; few medium prominent light olive brown
(2.5Y 5/6) redox concentrations; single grain;
loose; 25 percent pebbles; slightly effervescent;
slightly alkaline.

Range in Characteristics

Thickness of the solum: 32 to 40 inches
Thickness of the mollic epipedon: 16 to 24 inches
Depth to carbonates: 32 to 40 inches

Depth to sand and gravel: 32 to 40 inches

Ap and A horizons:
Hue—10YR, 2.5Y, or neutral
Value—2 or 3
Chroma—o0 or 1
Texture—loam

Bg horizon:
Hue—5Y or 2.5Y
Value—4 or 5
Chroma—1 or 2
Texture—loam or clay loam

2Cg horizon:
Hue—>5Y or 2.5Y
Value—4 or 5
Chroma—1 or 2
Texture—loamy sand, sand, or gravelly sand
Content of gravel—10 to 30 percent

259—Biscay loam, 32 to 40 inches to
sand and gravel, 0 to 2 percent slopes

Composition

Biscay and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Stream terraces
Slope: 0 to 2 percent

Soil Survey of

Component Description

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Poorly drained

Dominant parent material: Loamy alluvium over
calcareous sand and gravel

Flooding: None

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 7.8 inches (moderate)

Content of organic matter in the surface layer: About
6 percent (high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions

Areas of calcareous soils
Major Uses of the Unit

Cropland
» Hayland
» Pasture

For general and detailed information concerning
these uses, see Part |l of this publication:

» Agronomy section

Bremer Series

Depth class: Very deep
Drainage class: Poorly drained
Permeability: Moderately slow
Landform: Flood plains

Parent material: Silty alluvium
Native vegetation: Prairie
Slope range: 0 to 2 percent

Typical Pedon

Bremer silty clay loam, 0 to 2 percent slopes, rarely
flooded, in a cultivated field, 400 feet south and 200
feet west of the northeast corner of sec. 9, T. 79 N.,
R. 24 W.; U.S.G.S. Des Moines NW, lowa,
topographic quadrangle; lat. 41 degrees, 40 minutes,
20.87 seconds N. and long. 93 degrees, 38 minutes,
25.08 seconds W.
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Ap—0 to 8 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; weak medium
subangular blocky structure; friable; common fine
roots; common fine vesicular pores; neutral;
gradual smooth boundary.

A—=8 to 16 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; weak fine
subangular blocky structure; friable; common fine
roots; common fine vesicular pores; slightly acid;
gradual smooth boundary.

Bt—16 to 26 inches; very dark gray (10YR 3/1) silty
clay loam, dark gray (10YR 4/1) dry; weak fine
subangular blocky structure; friable; common fine
roots; common fine vesicular pores; dark gray
(10YR 4/1) discontinuous clay films on faces of
peds; slightly acid; gradual smooth boundary.

Btg—26 to 34 inches; dark gray (10YR 4/1) silty clay
loam; weak fine prismatic structure parting to
moderate fine subangular blocky; friable;
common fine roots; common fine vesicular pores;
dark gray (10YR 4/1) discontinuous clay films on
faces of peds; slightly acid; gradual smooth
boundary.

BCg—34 to 44 inches; dark grayish brown (2.5Y 4/2)
silty clay loam; weak fine prismatic structure;
friable; few fine roots; few fine vesicular pores;
neutral; gradual smooth boundary.

Cg—44 to 60 inches; dark grayish brown (10YR 4/2)
silty clay loam; few fine prominent yellowish
brown (10YR 5/6) redox concentrations; massive;
friable; few fine roots; few fine vesicular pores;
neutral.

Range in Characteristics

Thickness of the solum: 40 to 60 inches
Thickness of the mollic epipedon: 24 to 36 inches
Depth to carbonates: Greater than 60 inches

Ap and A horizons:
Hue—10YR or neutral
Value—2 or 3
Chroma—o0 or 1
Texture—silty clay loam

Bt horizon:
Hue—10YR, 2.5Y, 5Y, or neutral
Value—3 t0 5
Chroma—o0 or 1
Texture—silty clay loam

Cg horizon:
Hue—10YR or 2.5Y
Value—4 t0 6
Chroma—1 or 2
Texture—silty clay loam
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43—Bremer silty clay loam, 0 to 2 percent
slopes, rarely flooded

Composition

Bremer and similar soils: About 90 percent
Inclusions: About 10 percent

Setting

Landform: Flood plains
Slope: 0 to 2 percent

Component Description

Surface layer texture: Silty clay ioam

Depth to bedrock: Greater than 60 inches

Drainage class: Poorly drained

Dominant parent material: Silty alluvium

Flooding: Rare

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.0 inches (high)

Content of organic matter in the surface layer: About
6 percent (high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part li of
this publication.

Inclusions

+ Soils that have a thicker and darker surface layer
than the Bremer soil

lMajor Uses of the Unit

» Cropland
+ Hayland
* Pasture
 Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

+ Agronomy section
» Forest Land section

Calcousta Series

Depth class: Very deep

Drainage class: \lery poorly drained

Permeability: Moderate

Landform: Depressions on flood plains in the uplands
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Parent material: Calcareous lacustrine deposits
Native vegetation: Prairie
Slope range: 0 to 1 percent

Typical Pedon

Calcousta silty clay loam, depressional, O to 1
percent slopes, in a cultivated field; 2,640 feet south
and 250 feet west of the northeast corner of sec. 16,
T.80 N., R. 23 W.; U.S.G.S. Des Moines NE, lowa,
topographic quadrangle; lat. 41 degrees, 44 minutes,
20.71 seconds N. and long. 93 degrees, 31 minutes,
23.29 seconds W.

Ap—o0 to 8 inches; black (10YR 2/1) silty clay loam,
very dark grayish brown (2.5Y 3/2) dry; weak
medium subangular blocky structure; friable;
common fine roots; common fine vesicular pores;
slightly effervescent; moderately alkaline; clear
smooth boundary.

A—8 to 12 inches; black (10YR 2/1) silty clay loam,
very dark grayish brown (2.5Y 3/2) dry, weak
medium subangular blocky structure; friable;
common fine roots; common fine vesicular pores;
slightly effervescent; moderately alkaline; abrupt
smooth boundary.

Bg—12 to 20 inches; olive gray (5Y 4/2) silty clay
loam; common fine distinct olive (5Y 5/4) redox
concentrations; weak fine subangular blocky
structure; friable; common fine roots; common
fine vesicular pores; strongly effervescent;
moderately alkaline; clear smooth boundary.

Cg1—20 to 24 inches; olive gray (5Y 5/2) silty clay
loam; common fine distinct olive (Y 5/4) redox
concentrations; massive; friable; few fine roots;
common fine vesicular pores; strongly
effervescent; moderately alkaline; gradual
smooth boundary.

Cg2—24 to 37 inches; gray (5Y 5/1) silty clay loam;
few fine distinct olive (5Y 5/4) redox
concentrations; massive; friable; few fine roots;
common fine vesicular pores; strongly
effervescent; moderately alkaline; gradual
smooth boundary.

Cg3—37 to 60 inches; light gray (5Y 6/1) silty clay
loam; common fine and medium prominent
yellowish brown (10YR 5/6) redox concentrations;
massive; friable; few fine vesicular pores;
strongly effervescent; moderately alkaline.

Range In Characteristics

Thickness of the solum: 10 to 24 inches
Thickness of the mollic epipedon: 8 to 18 inches
Carbonates: At the surface

Soil Survey of

Ap and A horizons:
Hue—2.5Y, 10YR, or neutral
Value—2
Chroma—o0 or 1
Texture—silty clay loam

Bg horizon:
Hue—5Y
Value—4 t0 6
Chroma—1 or 2
Texture—silty clay loam or silt loam

Cg horizon:
Hue—5Y
Value—5 or 6
Chroma—1 or 2
Texture—silty clay loam or silt loam-

508—Calcousta silty clay loam,
depressional, 0 to 1 percent slopes

Composition

Calcousta and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Depressions on flood plains in the uplands
Hillslope position: Toeslopes
Slope: 0 to 1 percent

Component Description

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Very poorly drained

Dominant parent material: Calcareous lacustrine
deposits

Flooding: None

Seasonal high water table: 1 foot above to 1 foot
below the surface

Kind of water table: Apparent

Ponding duration: Long

Available water capacity to 60 inches or root-limiting
layer: About 12.6 inches (high)

Content of organic matter in the surface layer: About
9 percent (very high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.
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Inclusions
+ Canisteo and similar soils
Major Uses of the Unit

Cropland
Hayland
Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

« Agronomy section

Canisteo Series

Depth class: Very deep

Drainage class: Poorly drained

Permeability: Moderate

Landform: Flats and swales on ground moraines in
the uplands

Parent material: Calcareous Wisconsin glacial till or
till-derived sediments

Native vegetation: Prairie

Slope range: 0 to 2 percent

Typlcal Pedon

Canisteo clay loam, moderately coarse substratum, 0
to 2 percent slopes, in a cultivated field, 2,280 feet
west and 480 feet south of the northeast corner of
sec. 15, T. 80 N, R. 23 W,; U.S.G.S. Des Moines NE,
lowa, topographic quadrangle; lat. 41 degrees, 44
minutes, 41.72 seconds N. and long. 93 degrees, 30
minutes, 39.49 seconds W.

Ap—O0 to 8 inches; black (N 2/0) clay loam, black
(10YR 2/1) dry; weak medium subangular blocky
structure; friable; common fine roots; common
fine vesicular pores; slightly effervescent,
moderately alkaline; gradual smooth boundary.

A1—8 to 16 inches; black (N 2/0) clay loam, black
(10YR 2/1) dry; weak fine subangular blocky
structure; friable; common fine roots; common
fine vesicular pores; slightly effervescent;
moderately alkaline; gradual smooth boundary.

A2—16 to 22 inches; very dark gray (10YR 3/1) clay
loam, dark gray (10YR 4/1) dry; weak fine
subangular blocky structure; friable; common fine
roots; common fine vesicular pores; slightly
effervescent; moderately alkaline; gradual
smooth boundary.

Bg1—22 to 30 inches; dark gray (5Y 4/1) clay loam;
weak fine subangular blocky structure; friable;
few fine roots; common fine vesicular pores; few
soft masses of lime; 2 percent pebbles; slightly
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effervescent; moderately alkaline; clear smooth
boundary.

Bg2—30 to 42 inches; dark gray (5Y 4/1) clay loam;
weak medium subangular blocky structure;
friable; few fine roots; few fine vesicular pores;
few soft masses of lime; 2 percent pebbles;
strongly effervescent; moderately alkaline; clear
wavy boundary.

Cg—42 to 60 inches; olive gray (5Y 5/2) loam,
common medium prominent yellowish brown
(10YR 5/6) redox concentrations; massive;
friable; 5 percent pebbles; strongly effervescent;
moderately alkaline.

Range in Characteristics

Thickness of the solum: 20 to 50 inches
Thickness of the mollic epipedon: 14 to 24 inches
Carbonates: At the surface

Ap and A horizons:
Hue—neutral or 10YR
Value—2 or 3
Chroma—0 or 1
Texture—clay loam

Bg horizon:
Hue—5Y or 2.5Y
Value—4 or 5
Chroma—1
Texture—clay loam or silty clay loam
Content of gravel—2 to 8 percent

Cg horizon:
Hue—10YR, 2.5Y, or 5Y
Value—5 or 6
Chroma—1 to 4
Texture—loam or clay loam
Content of gravel—2 to 8 percent

507—Canisteo clay loam, moderately
coarse substratum, O to 2 percent
slopes

Composition

Canisteo and similar soils: About 90 percent
Inclusions: About 10 percent

Setting

Landform: Flats and swales on ground moraines
Hillslope position: Toeslopes
Slope: 0 to 2 percent

Component Description
Surface layer texture: Clay loam
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Depth to bedrock: Greater than 60 inches

Drainage class: Poorly drained

Dominant parent material: Calcareous Wisconsin till
(Cary)

Flooding: None

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 10.3 inches (high)

Content of organic matter in the surface layer: About
6.5 percent (high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions

» Knoke and similar soils
» Webster and similar soils

Major Uses of the Unit

» Cropland
* Hayland
. Pasture

For general and detailed information concerning
these uses, see Part |l of this publication:

« Agronomy section

4507—Canisteo-Urban land complex, 0 to
2 percent slopes

Composition

Canisteo and similar soils: About 60 percent
Urban land: 40 percent

Setting

Landform: Flats and swales on ground moraines in
the uplands

Hillslope position: Toeslopes

Siope: 0 to 2 percent. - -

Component Description
Canisteo

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Poorly drained

Dominant parent material: Calcareous Wisconsin till
(Cary)

Soil Survey of

Flooding: None

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 10.3 inches (high)

Content of organic matter in the surface layer: About
6.5 percent (high)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part |l of
this publication.

Major Uses of the Unit
» Urban development

For general and detailed information concerning
these uses, see Part |l of this publication:

* Engineering section

Clarion Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Moderate

Landform: Ground moraines on uplands

Parent material: Wisconsin glacial till

Native vegelation: Prairie

Slope range: 2 to 14 percent

Taxadjunct features: The moderately eroded Clarion
soils in this survey area are taxadjuncts because
the dark surface layer is too thin to qualify as a
mollic epipedon.

Typical Pedon

Clarion loam, moderately coarse substratum, 2 to 5
percent slopes, in a cultivated field, 750 feet south
and 650 feet west of the northeast corner of sec. 18,
T. 81 N, R. 24 W,; U.S.G.S. Polk City, lowa,
topographic quadrangle; lat. 41 degrees, 49 minutes,
58.60 seconds N. and long. 93 degrees, 40 minutes,
48.96 seconds W.

Ap—0 to 9 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; weak fine subangular blocky
structure; friable; common fine roots; common



Polk County, lowa—Part |

fine vesicular pores; 2 percent pebbles; neutral;
abrupt smooth boundary.

A—9 to 15 inches; very dark brown (10YR 2/2) loam,
very dark grayish brown (10YR 3/2) dry; weak
fine subangular blocky structure; friable; common
fine roots; common fine vesicular pores; 2
percent pebbles; neutral; gradual smooth
boundary.

Bw1—15 to 22 inches; brown (10YR 4/3) loam; weak
fine subangular blocky structure; friable; common
fine roots; common fine vesicular pores; 2
percent pebbles; neutral; gradual smooth
boundary.

Bw2—22 to 32 inches; dark yellowish brown (10YR
4/4) loam; weak medium subangular blocky
structure; friable; common fine roots; common
fine vesicular pores; 2 percent pebbles; neutral;
gradual smooth boundary.

Bw3—32 to 40 inches; dark yellowish brown (10YR
4/4) loam; weak fine subangular blocky structure;
friable; few fine roots; few fine vesicular pores; 2
percent pebbles; neutral; gradual smooth
boundary.

C1—40 to 48 inches; dark yellowish brown (10YR
4/4) loam; massive; friable; few fine vesicular
pores; slightly effervescent; 2 percent pebbles;
slightly alkaline; gradual smooth boundary.

C2—48 to 54 inches; yellowish brown (10YR 5/4)
loam; massive; friable; slightly effervescent; 2
percent pebbles; slightly alkaline; gradual smooth
boundary.

C3—54 to 60 inches; light olive brown (2.5Y 5/4)
loam; massive; friable; 2 percent pebbles;
strongly effervescent; moderately alkaline.

Range in Characteristics

Thickness of the solum: 18 to 50 inches
Thickness of the mollic epipedon: 10 to 18 inches
Depth to carbonates: 18 to 50 inches

Ap and A horizons:
Hue—10YR
Value—2 or 3
Chroma—1 or 2
Texture—loam
Content of gravel—2 to 8 percent

Bw horizon:
Hue—10YR
Value—4 or 5
Chroma—3 or 4
Texture—loam
Content of gravel—2 to 8 percent
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C horizon:
Hue—10YR or 2.5Y
Value—4 or 5
Chroma—3 or 4
Texture—loam
Content of gravel—2 to 8 percent

138B—Clarion loam, moderately coarse
substratum, 2 to 5 percent slopes

Composition

Clarion and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 2 to 5 percent

Component Description

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.3 inches (high)

Content of organic matter in the surface layer: About
3.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions

Storden and similar soils
Major Uses of the Unit

Cropland
+ Hayland
» Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

« Agronomy section
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138C—Clarion loam, 5 to 9 percent slopes Setting

Composition

Clarion and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Ground moraines on uplands

Geomorphic component; Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 5 to 9 percent

Component Description

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.2 inches (high)

Content of organic matter in the surface layer: About
3.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions

Storden and similar soils

Major Uses of the Unit

Cropland
Hayland
Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

« Agronomy section

138C2—Clarion loam, 5 to 9 percent
slopes, moderately eroded

Composition

Clarion and similar soils: About 95 percent
Inclusions: About 5 percent

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 5 to 9 percent

Component Description

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacily to 60 inches or root-limiting
layer: About 11.8 inches (high)

Content of organic matter in the surface layer: About
2.7 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions

Storden and similar soils
Major Uses of the Unit

* Cropland
Hayland
* Pasture

For general and detailed information concerning
these uses, see Part |l of this publication:

» Agronomy section

138D2—Clarion loam, 9 to 14 percent
slopes, moderately eroded

Composition

Clarion and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes
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Slope: 9 to 14 percent
Component Description

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.5 inches (high)

Content of organic matter in the surface layer: About
2.7 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part |l of
this publication.

Inclusions

Storden and similar soils
Major Uses of the Unit

* Cropland
Hayland
Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

» Agronomy section

638C2—Clarion-Storden complex, 5 to 9
percent slopes, moderately eroded

Composition

Clarion and similar soils: About 60 percent
Storden and similar soils: About 40 percent

Setting

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 5 to 9 percent

Component Description
Clarion

Surface layer texture: Loam
Depth to bedrock: Greater than 60 inches
Drainage class: Well drained
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Dominant parent material: Calcareous Wisconsin till
(Cary)

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.9 inches (high)

Content of organic matter in the surface layer: About
2.65 percent (moderate)

Storden

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Calcareous Wisconsin till
(Cary)

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.0 inches (high)

Content of organic matter in the surface layer: About
2.65 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part 1l of
this publication.

Major Uses of the Unit

» Cropland
» Hayland
» Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

» Agronomy section

638D2—Clarion-Storden complex, 9 to 14
percent slopes, moderately eroded

Composition

Clarion and similar soils: About 60 percent
Storden and similar soils: About 40 percent

Setting

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 9 to 14 percent
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Component Description
Clarion

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Calcareous Wisconsin till
(Cary)

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.5 inches (high)

Content of organic matter in the surface layer: About
2.65 percent (moderate)

Storden

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Calcareous Wisconsin till
(Cary)

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.0 inches (high)

Content of organic matter in the surface layer: About
2.65 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

+ Cropland
* Hayland
* Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

» Agronomy section

4138B—Clarion-Urban land complex, 2 to
5 percent slopes

Composition

Clarion and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Ground moraines on uplands

Soil Survey of

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 2 to 5 percent

Component Description
Clarion

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.3 inches (high)

Content of organic matter in the surface layer: About
3.5 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit
» Urban development

For general and detailed information concerning
these uses, see Part |l of this publication:

» Engineering section

4138C—Clarion-Urban land complex, 5 to
9 percent slopes

Composition

Clarion and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 5 to 9 percent
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Component Description
Clarion

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.2 inches (high)

Content of organic matter in the surface layer: About
3.5 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit
+ Urban development

For general and detailed information concerning
these uses, see Part Il of this publication:

* Engineering section

4138D—Clarion-Urban land complex, 9 to
14 percent slopes

Composition

Clarion and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 9 to 14 percent

Component Description
Clarion

Surface layer texture: Loam
Depth to bedrock: Greater than 60 inches
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Drainage class: Weli drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.1 inches (high)

Content of organic matter in the surface layer: About
3.5 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit
» Urban development

For general and detailed information concerning
these uses, see Part |l of this publication:

» Engineering section

Clinton Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderately slow
Landform: Uplands

Parent material: Loess

Native vegetation: Forest

Slope range: 2 to 14 percent

Typical Pedon

Clinton silt loam, 2 to 5 percent slopes, in a wooded
area, 1,200 feet east and 350 feet north of the
southwest corner of sec. 23, T. 78 N,, R. 25 W,;
U.S.G.S. Des Moines SW, lowa, topographic
guadrangle; lat. 41 degrees, 32 minutes, 31.33
seconds N. and long. 93 degrees, 42 minutes, 30.33
seconds W.

A—O0 to 4 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; weak
very fine granular structure; very friable;
common fine roots; common fine vesicular pores;
moderately acid; clear smooth boundary.

E—4 to 12 inches; brown (10YR 4/3) silt loam, light
brownish gray (10YR 6/2) dry; weak fine granular
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structure; very friable; common fine roots;
common fine vesicular pores; strongly acid; clear
smooth boundary.

Bt1—12 to 20 inches; dark yellowish brown (10YR
4/4) silty clay loam; moderate fine angular blocky
structure; friable; common fine roots; common
fine vesicular pores; discontinuous clay films on
faces of peds; grayish brown (10YR 5/2) silt
coatings; moderately acid; gradual smooth
boundary.

Bt2—20 to 30 inches; dark yellowish brown (10YR
4/4) silty clay loam; moderate medium angular
blocky structure; firm; few fine roots; few fine
vesicular pores; continuous clay fims on faces
of peds; moderately acid; gradual smooth
boundary.

Bt3—30 to 42 inches; yellowish brown (10YR 5/4)
silty clay loam; moderate medium subangular
blocky structure; firm; few fine roots; few fine
vesicular pores; continuous clay films on faces of
peds; moderately acid; gradual smooth boundary.

Bt4—42 to 52 inches; yellowish brown (10YR 5/4)
silty clay loam; weak medium subangular blocky
structure; friable; few fine vesicular pores;

discontinuous clay films on faces of peds; slightly

acid; gradual smooth boundary.

BC—52 to 60 inches; yellowish brown (10YR 5/4)
silty clay loam; few fine distinct grayish brown
(2.5Y 5/2) redox depletions; weak medium
subangular blocky structure; friable; slightly acid.

Range In Characteristics

Thickness of the solum: 40 to 72 inches
Depth to carbonates: Greater than 72 inches

A or Ap horizon:
Hue—10YR
Value—3 or 4
Chroma—1 or 2
Texture—silt loam or silty clay loam

E horizon:
Hue—10YR
Value—4 or 5
Chroma—2 to 4
Texture—silt loam

Bt horizon:
Hue—10YR
Value—4 or 5
Chroma—3 or 4
Texture—silty clay loam

C horizon (if it occurs):
Hue—10YR

Soil Survey of

Value—5 or 6
Chroma—3 or 4
Texture—silty clay loam or silt loam

80B—Clinton silt loam, 2 to 5 percent
slopes

Composition

Clinton and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Uplands

Geomorphic component: Interfluves
Hillslope position: Summits and shoulders
Slope: 2 to 5 percent

Component Description

Surface layer texture: Silt loam

Depth to bedrock: Greater than 60 inches

Drainage class: Moderately well drained

Dominant parent material: Loess

Flooding: None

Depth to the waler table: 4 to 6 feet

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.2 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part I of
this publication.

Inclusions

» Soils that have a thicker and darker surface layer
than the Clinton soil

Major Uses of the Unit

+ Cropland
Hayland

« Pasture

+ Forest land

For general and detailed information concerning
these uses, see Part II of this publication:

» Agronomy section
» Forest Land section
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80C2—Clinton silty clay loam, 5 to 9
percent slopes, moderately eroded

Composition

Clinton and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Uplands

Geomorphic component: Interfluves, head slopes,
nose slopes, and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 5 to 9 percent

Component Description

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Moderately well drained

Dominant parent material: Loess

Flooding: None

Depth to the water table: 4 to 6 feet

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.0 inches (high)

Content of organic matter in the surface layer: About
2 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions
» Uneroded areas
Major Uses of the Unit
» Cropland
* Hayland
« Pasture
* Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

« Agronomy section
* Forest Land section

80D2—Clinton silty clay loam, 9 to 14
percent slopes, moderately eroded

Composition
Clinton and similar soils: About 95 percent

51

Inclusions: About 5 percent
Setting

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 9 to 14 percent

Component Description

Surface. layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Moderately well drained

Dominant parent material: Loess

Flooding: None

Depth to the water table: 4 to 6 feet

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.0 inches (high)

Content of organic matter in the surface layer: About
2 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part 1l of
this publication.

Inclusions
* Soils that have a subsoil of gray clay
Major Uses of the Unit

Cropland
Hayland
Pasture
Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

+ Agronomy section
» Forest Land section

Coland Series

Depth class: Very deep

Drainage class: Poorly drained

Permeability: Moderate

Landform: Flood plains and upland drainageways
Parent material: Alluvium

Native vegetation: Prairie

Slope range: 0 to 5 percent

Typical Pedon
Coland clay loam, 0 to 2 percent slopes, occasionally
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flooded, in a cultivated field, 2,480 feet west and 100
feet north of the southeast corner of sec. 1, T. 80 N.,
R. 24 W,; U.S.G.S. Elkhart, lowa, topographic
quadrangle; lat. 41 degrees, 45 minutes, 40.21
seconds N. and long. 93 degrees, 35 minutes, 23.73
seconds W.

Ap—O0 to 8 inches; black (N 2/0) clay loam, very dark
gray (10YR 3/1) dry; moderate fine granular
structure; friable; common fine roots; common
fine vesicular pores; neutral; gradual smooth
boundary.

A1—8 to 16 inches; black (10YR 2/1) clay loam, very
dark gray (10YR 3/1) dry; moderate medium
granular structure; friable; common fine roots;
common fine vesicular pores; neutral; gradual
smooth boundary.

A2—16 to 24 inches; black (10YR 2/1) clay loam,
very dark gray (10YR 3/1) dry; weak fine
subangular blocky structure; friable; common fine
roots; common fine vesicular pores; neutral;
gradual smooth boundary.

A3—24 to 32 inches; black (10YR 2/1) clay loam,
very dark gray (10YR 3/1) dry;, weak fine
prismatic structure parting to weak fine
subangular blocky; friable; common fine roots;
common fine vesicular pores; neutral; gradual
smooth boundary.

AC—32 to 44 inches; very dark gray (10YR 3/1) clay
loam, dark gray (10YR 4/1) dry, weak fine
subangular blocky structure; friable; few fine
roots; few fine vesicular pores; neutral; gradual
smooth boundary.

C—44 to 60 inches; dark gray (10YR 4/1) loam; few
fine prominent yellowish brown (10YR 5/6) redox
concentrations; massive; friable; neutral.

Range In Characteristics

Thickness of the solum: 32 to 48 inches

Thickness of the mollic epipedon: Greater than 36
inches

Depth to carbonates: 48 to more than 60 inches

Ap and A horizons:
Hue—neutral or 10YR
Value—2 or 3
Chroma—o0 or 1
Texture—clay loam

AC horizon:
Hue—10YR to 5Y
Value—21to 4
Chroma—1 or 2
Texture—clay loam or loam

Soil Survey of

C horizon:
Hue—10YR
Value—2 to 4
Chroma—1 or 2
Texture—clay loam or loam

135—Coland clay loam, 0 to 2 percent
slopes, occasionally flooded

Composition

Coland and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Flood plains
Slope: 0 to 2 percent

Component Description

Surface layer texture: Clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Poorly drained

Dominant parent material: Loamy alluvium

Flooding: Occasional ‘

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.6 inches (high)

Content of organic matter in the surface layer: About
6 percent (high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions

+ Soils that have more clay in the surface layer than
the Coland soil

Major Uses of the Unit

+ Cropland
» Hayland
* Pasture

For general and detailed information concerning
these uses, see Part |l of this publication:

« Agronomy section
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201B—Coland-Terril complex, 2 to 5
percent slopes

Composition

Coland and similar soils: About 55 percent
Terril and similar soils: About 45 percent

Setting

Landform: Upland drainageways
Geomorphic component: Base slopes
Hillslope position: Toeslopes and footslopes
Slope: 2 to 5 percent

Component Description
Coland

Surface layer texture: Clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Poorly drained

Dominant parent material: Local alluvium

Flooding: None

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.6 inches (high)

Content of organic matter in the surface layer: About
6 percent (high)

Terril

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Moderately well drained

Dominant parent material: Local alluvium

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.4 inches (high)

Content of organic matter in the surface layer: About
4 percent (high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

« Cropland
* Hayland
» Pasture

53

For general and detailed information concerning
these uses, see Part Il of this publication:

+ Agronomy section

4135—Coland, occasionally flooded-
Urban land complex, 0 to 2 percent
slopes

Composition

Coland and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Flood plains
Slope: 0 to 2 percent

Component Description
Coland

Surface layer texture: Clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Poorly drained

Dominant parent material: Loamy alluvium

Flooding: Occasional

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.6 inches (high)

Content of organic matter in the surface layer: About
6 percent (high)

Urban land

Description: Areas covered by buildings, roads,
streets, parking lots, and lawns and gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit
» Urban development

For general and detailed information concerning
these uses, see Part 1l of this publication:

« Engineering section
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4201B—Coland-Terril-Urban iand
complex, 2 to 5 percent slopes

Composition

Coland and similar soils: About 60 percent
Terril and similar soils: About 20 percent
Urban land: About 20 percent

Setting

Landform: Upland drainageways
Geomorphic component: Base slopes
Hillslope position: Toeslopes and footslopes
Slope: 2 to 5 percent

Component Description
Coland

Surface layer texture: Clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Poorly drained

Dominant parent material: Local alluvium

Flooding: None

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.6 inches (high)

Content of organic matter in the surface layer: About
5 percent (high)

Terril

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Moderately well drained

Dominant parent material: Local alluvium

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacily to 60 inches or root-limiting
layer: About 11.4 inches (high)

Content of organic matter in the surface layer: About
5 percent (high)

Urban land

Description: Areas covered by buildings, roads,
streets, parking lots, and lawns and gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part I! of
this publication.

Major Uses of the Unit

» Urban development

Soil Survey of

For general and detailed information concerning
these uses, see Part Il of this publication:

* Engineering section

Colo Series

Depth class: Very deep

Drainage class: Poorly drained

Permeability: Moderate

Landform: Upland drainageways and flood plains
Parent material: Silty alluvium

Native vegetation: Prairie

Slope range: 0 to 5 percent

Typical Pedon

Colo silty clay loam, 0 to 2 percent slopes,
occasionally flooded, in a cultivated field; 2,600 feet
north and 2,600 feet west of the southeast corner of
sec. 5, T. 78 N., R. 28 W,; U.5.G.S. Des Moines SE,
lowa, topographic quadrangle; lat. 41 degrees, 35
minutes, 25.12 seconds N. and long. 93 degrees, 31
minutes, 46.25 seconds W.

Ap—0 to 8 inches; black (N 2/0) silty clay loam,
black (10YR 2/1) dry; weak fine subangular
blocky structure; friable; common fine roots;
common fine vesicular pores; moderately acid;
clear smooth boundary.

A1—8 to 16 inches; black (N 2/0) silty clay loam,
black (10YR 2/1) dry; moderate fine granular
structure; friable; common fine roots; common
fine vesicular pores; moderately acid; gradual
smooth boundary.

A2—16 to 22 inches; black (N 2/0) silty clay loam,
black (10YR 2/1) dry; moderate fine granular
structure; friable; common fine roots; common
fine vesicular pores; slightly acid; gradual smooth
boundary.

A3—22 to 28 inches; black (10YR 2/1) silty clay
loam, very dark gray (10YR 3/1) dry; weak
medium subangular blocky structure; friable;
common fine roots; common fine vesicular pores;
slightly acid; gradual smooth boundary.

A4—28 to 34 inches; black (10YR 2/1) silty clay
loam, very dark gray (10YR 3/1) dry; weak
medium subangular blocky structure; friable;
common fine roots; common fine vesicular pores;
few iron oxides; slightly acid; gradual smooth
boundary.

A5—34 to 40 inches; very dark gray (10YR 3/1) silty
clay loam, dark gray (10YR 4/1) dry; weak fine
subangular blocky structure; friable; few fine
roots; common fine vesicular pores; few iron
oxides; slightly acid; gradual smooth boundary.
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Bg1—40 to 48 inches; dark gray (10YR 4/1) silty clay
loam; few fine distinct dark grayish brown (2.5Y
4/2) redox depletions; weak medium subangular
blocky structure; friable; few fine roots; few fine
vesicular pores; few iron oxides; slightly acid;
gradual smooth boundary.

Bg2—48 to 60 inches; grayish brown (2.5Y 5/2) silty
clay loam; common fine distinct gray (10YR 5/1)
and prominent yellowish brown (10YR 5/6) redox
concentrations; weak medium subangular blocky
structure; friable; slightly acid.

Range in Characteristics

Thickness of the solum: 36 to more than 60 inches

Thickness of the mollic epipedon: Greater than 36
inches

Depth to carbonates: Greater than 60 inches

Ap and A horizons:
Hue—neutral or 10YR
Value—2 or 3
Chroma—o0 or 1
Texture—silty clay loam

Bg horizon:
Hue—10YR to 5Y
Value—21to0 5
Chroma—1 or 2
Texture—silty clay loam
Cg horizon (if it occurs):
Hue—2.5Y or 5Y
Value—21t0 5
Chroma—1 or 2
Texture—silty clay loam or clay loam

11B—Colo-Judson complex, 2 to 5
percent slopes
Composition

Colo and similar soils: About 60 percent
Judson and similar soils: About 40 percent

Setting

Landform: Upland drainageways
Geomorphic component: Base slopes
Hillslope position: Toeslopes and footslopes
Slope: 2 to 5 percent

Component Description
Colo

Surface layer texture: Silty clay loam
Depth to bedrock: Greater than 60 inches
Drainage class: Poorly drained
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Dominant parent material: Silty alluvium

Flooding: None

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 12.4 inches (high)

Content of organic matter in the surface layer: About
6 percent (high)

Judson

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Local alluvium

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 13.2 inches (high)

Content of organic matter in the surface layer: About
4.5 percent (high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

» Cropland
« Hayland
* Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

« Agronomy section

133—Colo silty clay loam, 0 to 2 percent
slopes, occasionally flooded

Composition

Colo and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Flood plains
Slope: 0 to 2 percent

Component Description

Surface layer texture: Silty clay loam
Depth to bedrock: Greater than 60 inches
Drainage class: Poorly drained
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Dominant parent material: Siity alluvium

Flooding: Occasional

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 12.4 inches (high)

Content of organic matter in the surface layer: About
6 percent (high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part |l of
this publication.

Inclusions

Zook and similar soils
Major Uses of the Unit

Cropland
Hayland
Pasture

For general and detailed information concerning
these uses, see Part |1 of this publication:

» Agronomy section

133+—Colo silt loam, 0 to 2 percent
slopes, occasionally flooded,
overwash

Composition
Colo and similar soils: 100 percent
Setting

Landform: Flood plains
Slope: 0 to 2 percent

Component Description

Surface layer texture: Silt loam

Depth to bedrock: Greater than 60 inches

Drainage class: Poorly drained

Dominant parent material: Silty alluvium

Flooding: Occasional

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 12.0 inches (high)

Content of organic matter in the surface layer: About
4 percent (high)

Soil Survey of

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Ii of
this publication.

Major Uses of the Unit

» Cropland
» Hayland
* Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

* Agronomy section

4011B—Colo-Judson-Urban land
complex, 2 to 5 percent slopes

Composition

Colo and similar soils: About 45 percent
Judson and similar soils: About 35 percent
Urban land: About 20 percent

Setting

Landform: Upland drainageways
Geomorphic component: Base slopes
Hillslope position: Toeslopes and footslopes
Slope: 2 to 5 percent

Component Description
Colo

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Poorly drained

Dominant parent material: Silty alluvium

Flooding: None

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 12.4 inches (high)

Content of organic matter in the surface layer: About
6 percent (high)

Judson

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches
Drainage class: Well drained

Dominant parent material: Local alluvium
Flooding: None

Depth to the water table: Greater than 6.0 feet
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Available water capacity to 60 inches or root-limiting
layer: About 13.2 inches (high)

Content of organic matter in the surface layer: About
6 percent (high)

Urban land

Description: Areas covered by lawns, gardens,
buildings, dwellings, roads, streets, and parking
lots

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit
 Urban development

For general and detailed information concerning
these uses, see Part Il of this publication:

» Engineering section

Cylinder Series

Depth class: Very deep

Drainage class: Somewhat poorly drained

Permeability: Moderate in the upper part and very
rapid in the lower part

Landform: Stream terraces

Parent material: Loamy alluvium over calcareous
sand and gravel

Native vegetation: Prairie

Slope range: 0 to 2 percent

Typical Pedon

Cylinder loam, 32 to 40 inches to sand and gravel, 0
to 2 percent slopes, in a cultivated field, 1,600 feet
west and 740 feet south of the center of sec. 3, T. 81
N., R. 22 W.; U.S.G.S. Loring, lowa, topographic
quadrangle; lat. 41 degrees, 51 minutes, 15.65
seconds N. and long. 93 degrees, 24 minutes, 06.45
seconds W.

Ap—oO0 to 8 inches; black (10YR 2/1) loam, very dark
gray (10YR 3/1) dry; weak fine granular structure;
friable; common fine roots; common fine
vesicular pores; neutral; clear smooth boundary.

A1—S8 to 14 inches; very dark brown (10YR 2/2)
loam, very dark grayish brown (10YR 3/2) dry;
weak fine granular structure; friable; common fine
roots; common fine vesicular pores; neutral;
gradual smooth boundary.

A2—14 to 19 inches; very dark grayish brown (10YR
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3/2) loam, dark grayish brown (10YR 4/2) dry;
weak fine subangular blocky structure; friable;
common fine roots; common fine vesicular pores;
neutral; gradual smooth boundary.

Bw1—19 to 26 inches; dark grayish brown (2.5Y 4/2)
loam; weak fine subangular blocky structure;
friable; few fine roots; few fine vesicular pores;
neutral; gradual smooth boundary.

Bw2—26 to 34 inches; dark grayish brown (10YR 4/2)
loam; weak medium subangular blocky structure;
friable; slightly alkaline; gradual wavy boundary.

2C—34 to 60 inches; grayish brown (10YR 5/2)
gravelly sand; single grain; loose; 25 percent
pebbles; slightly effervescent; slightly alkaline.

Range in Characteristics

Thickness of the solum: 32 to 40 inches
Thickness of the mollic epipedon: 14 to 24 inches
Depth to carbonates: 32 to 40 inches

Depth to sand and gravel: 32 to 40 inches

Ap and A horizons:
Hue—10YR
Value—2 or 3
Chroma—1 or 2
Texture—loam or clay loam

Bw horizon:
Hue—2.5Y or 10YR
Value—4 or 5
Chroma—2
Texture—loam or clay loam

2C horizon:
Hue—10YR or 2.5Y
Value—3 10 6
Chroma—2to 8
Texture—sand or gravelly sand
Content of gravel—10 to 30 percent

203—Cylinder loam, 32 to 40 inches to
sand and gravel, 0 to 2 percent slopes

Composition

Cylinder and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Stream terraces
Slope: 0 to 2 percent

Component Description

Surface layer texture: Loam
Depth to bedrock: Greater than 60 inches
Drainage class: Somewhat poorly drained



58

Dominant parent material: Loamy alluvium over
calcareous sand and gravel

Flooding: None

Depth to the water table: 2 to 4 feet

Kind of water table: Apparent

Available water capacily to 60 inches or root-limiting
layer: About 7.3 inches (moderate)

Content of organic matter in the surface layer: About
4.5 percent (high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions
* Biscay and similar soils
Major Uses of the Unit

* Cropland
» Hayland
* Pasture

For general and detailed information concerning
these uses, see Part 1l of this publication:

* Agronomy section

4203—Cylinder-Urban land complex, 0 to
2 percent slopes

Composition

Cylinder and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Stream terraces
Slope: 0 to 2 percent

Component Description
Cylinder

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Somewhat poorly drained

Dominant parent material: Loamy alluvium over
calcareous sand and gravel

Flooding: None

Depth to the water table: 2 to 4 feet

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 7.3 inches (moderate)

Soil Survey of

Content of organic matter in the surface layer: About
4.5 percent (high)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit
» Urban development

For general and detailed information concerning
these uses, see Part |l of this publication:

+ Engineering section

Dickinson Series

Depth class: Very deep

Drainage class: Somewhat excessively drained
Permeability: Moderately rapid

Landform: Stream terraces

Parent material: Eolian sand

Native vegetation: Prairie

Slope range: 0 to 14 percent

Typical Pedon

Dickinson fine sandy loam, 2 to 5 percent slopes, in
a cultivated field, 1,580 feet north and 140 feet west
of the southeast corner of sec. 12, T. 81 N., R. 22 W,;
U.S.G.S. Mingo, lowa, topographic quadrangle; lat. 41
degrees, 50 minutes, 19.48 seconds N. and long. 93
degrees, 20 minutes, 54.48 seconds W.

Ap—o0 to 8 inches; very dark brown (10YR 2/2) fine
sandy loam, dark grayish brown (10YR 4/2) dry;
weak fine granular structure; very friable;
common fine roots; common fine vesicular pores;
neutral; clear smooth boundary.

A—8 to 16 inches; very dark grayish brown (10YR
3/2) fine sandy loam, grayish brown (10YR 5/2)
dry; weak fine subangular blocky structure; very
friable; common fine roots; common fine
vesicular pores; neutral; gradual smooth
boundary.

Bw1—16 to 22 inches; dark brown (10YR 3/3) fine
sandy loam, brown (10YR 4/3) dry; weak fine
subangular blocky structure; very friable;
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common fine roots; slightly acid; gradual smooth
boundary.

Bw2—22 to 32 inches; brown (10YR 4/3) fine sandy
loam; weak fine granular structure; very friable;
common fine roots; slightly acid; gradual smooth
boundary.

Bw3—32 to 40 inches; dark yellowish brown (10YR
4/4) fine sandy loam; weak fine granular
structure; very friable; common fine roots;
slightly acid; gradual smooth boundary.

C—40 to 60 inches; yellowish brown (10YR 5/4)

loamy fine sand; single grain; loose; slightly acid.

Range in Characteristics

Thickness of the solum: 24 to 60 inches
Thickness of the mollic epipedon: 12 to 24 inches
Depth to carbonates: Greater than 60 inches

Ap and A horizons:
Hue—10YR
Value—2 or 3
Chroma—1 or 2
Texture—fine sandy loam

Bw horizon:
Hue—10YR
Value—3to 5
Chroma—2 to 4
Texture—fine sandy loam or sandy loam

C horizon:
Hue—10YR
Value—4 or 5
Chroma—310 6
Texture—fine sandy loam or ioamy fine sand

175—Dickinson fine sandy loam, 0 to 2
percent slopes

Composition

Dickinson and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Stream terraces
Slope: 0 to 2 percent

Component Description

Surface layer texture: Fine sandy loam

Depth to bedrock: Greater than 60 inches
Drainage class: Somewhat excessively drained
Dominant parent material: Eolian sand
Flooding: None

Depth to the water table: Greater than 6.0 feet
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Available water capacity to 60 inches or root-limiting
layer: About 6.8 inches (moderate)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions

Soils that have a substratum of glacial till
Major Uses of the Unit

* Cropland
Hayland
» Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

» Agronomy section

175B—Dickinson fine sandy loam, 2 to 5
percent slopes

Composition

Dickinson and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Stream terraces

Geomorphic component: Side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 2 to 5 percent

Component Description

Surface layer texture: Fine sandy loam

Depth to bedrock: Greater than 60 inches

Drainage class: Somewhat excessively drained

Dominant parent material: Eolian sand

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 6.0 inches (moderate)

Content of organic matter in the surface layer: About
2 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
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map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions

Soils that have a substratum of glacial till
Major Uses of the Unit

Cropland
Hayland
Pasture

For general and detailed information concerning
these uses, see Part I of this publication:

+ Agronomy section

175C—Dickinson fine sandy loam, 5 to 9
percent slopes

Composition

Dickinson and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Stream terraces
Geomorphic component: Side slopes
Hillslope position: Backslopes
Slope: 5 to 9 percent

Component Description

Surface layer texture: Fine sandy loam

Depth to bedrock: Greater than 60 inches

Drainage class: Somewhat excessively drained

Dominant parent material: Eolian sand

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 5.6 inches (low)

Content of organic matter in the surface layer: About
2 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions
+» Soils that have a substratum of glacial till
Major Uses of the Unit
» Cropland

Soil Survey of

» Hayland
* Pasture

For general and detailed information concerning
these uses, see Part |l of this publication:

» Agronomy section

175D—Dickinson fine sandy loam, 9 to 14
percent slopes

Composition

Dickinson and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Stream terraces
Geomorphic component: Side slopes
Hillslope position: Backslopes

Slope: 9 to 14 percent

Component Description

Surface layer texture: Fine sandy loam

Depth to bedrock: Greater than 60 inches

Drainage class: Somewhat excessively drained

Dominant parent material: Eolian sand

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacily to 60 inches or root-limiting
layer: About 5.2 inches (low)

Content of organic matter in the surface layer: About
2 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part |l of
this publication.

Inclusions
« Soils that have a substratum of glacial till

Major Uses of the Unit

» Cropland
« Hayland
» Pasture

For general and detailed information concerning
these uses, see Part |l of this publication:

» Agronomy section
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4175—Dickinson-Urban land complex, 0
to 2 percent slopes

Composition

Dickinson and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Stream terraces
Slope: 0 to 2 percent

Component Description
Dickinson

Surface layer texture: Fine sandy loam

Depth to bedrock: Greater than 60 inches

Drainage class: Somewhat excessively drained

Dominant parent material: Eolian sand

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 6.8 inches (moderate)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part |l of
this publication.

Major Uses of the Unit
+ Urban development

For general and detailed information concerning
these uses, see Part Il of this publication:

» Engineering section

4175B—Dickinson-Urban land complex, 2
to 5 percent slopes

Composition

Dickinson and similar soils: About 60 percent
Urban land: About 40 percent

Setting
Landform: Stream terraces
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Geomorphic component: Side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 2 to 5 percent

Component Description
Dickinson

Surface layer texture: Fine sandy loam

Depth to bedrock: Greater than 60 inches

Drainage class: Somewhat excessively drained

Dominant parent material: Eolian sand

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 6.0 inches (moderate)

Content of organic matter in the surface layer: About
2 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit
 Urban development

For general and detailed information concerning
these uses, see Part |l of this publication:

 Engineering section

4175C—Dickinson-Urban land complex, 5
to 9 percent slopes

Composition

Dickinson and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Stream terraces
Geomorphic component: Side slopes
Hillslope position: Backslopes
Slope: 5 to 9 percent

Component Description
Dickinson

Surface layer texture: Fine sandy loam
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Depth to bedrock: Greater than 60 inches

Drainage class: Somewhat excessively drained

Dominant parent material: Eolian sand

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 5.6 inches (low)

Content of organic matter in the surface layer: About
2 percent (moderate)

Urban fand

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit
* Urban development

For general and detailed information concerning
these uses, see Part |l of this publication:

+ Engineering section

Downs Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Moderate

Landform: Uplands

Parent material: Loess

Native vegetation: Mixed prairie and forest
Slope range: 2 to 18 percent

Typical Pedon

Downs silt loam, 2 to 5 percent slopes, in a cultivated
field, 1,300 feet west and 600 feet south of the
northeast corner of sec. 28, . 78 N., R. 22 W,;
U.S.G.S. Rising Sun, lowa, topographic quadrangle,
lat. 41 degrees, 32 minutes, 04.64 seconds N. and
long. 93 degrees, 23 minutes, 28.82 seconds W.

Ap—0 to 9 inches; very dark grayish brown (10YR
3/2) silt loam, grayish brown (10YR 5/2) dry;
weak thick platy structure; friable; common fine
roots; common fine vesicular pores; slightly acid;
abrupt smooth boundary.

BA—9 to 15 inches; brown (10YR 4/3) silty clay loam;
moderate fine subangular blocky structure;
friable; dark brown (10YR 3/3) organic coatings

Soil Survey of

on faces of peds; common fine roots; common
fine vesicular pores; moderately acid; clear
smooth boundary.

Bt1—15 to 24 inches; brown (10YR 4/3) silty clay
loam; moderate fine subangular blocky structure;
friable; common fine roots; common fine
vesicular pores; dark grayish brown (10YR 4/2)
discontinuous clay films on faces of peds;
moderately acid; gradual smooth boundary.

Bt2—24 to 36 inches; dark yellowish brown (10YR
4/4) silty clay loam; weak medium subangular
blocky structure; friable; common fine roots;
common fine vesicular pores; dark grayish brown
(10YR 4/2) discontinuous clay films on faces of
peds; slightly acid; gradual smooth boundary.

Bt3—36 to 48 inches; yellowish brown (10YR 5/4)
silty clay loam; few fine faint grayish brown (10YR
5/2) redox depletions; weak medium subangular
blocky structure; friable; few fine roots; few fine
vesicular pores; dark grayish brown (10YR 4/2)
discontinuous clay films on faces of peds; slightly
acid; gradual smooth boundary.

BC-—48 to 60 inches; yellowish brown (10YR 5/4)
silty clay loam; common fine distinct grayish
brown (10YR 5/2) redox depletions; weak coarse
subangular blocky structure; friable; few fine
vesicular pores; slightly acid.

Range in Characteristics

Thickness of the solum: 42 to 72 inches
Depth to carbonates: Greater than 60 inches

Ap or A horizon:
Hue—10YR
Value—2 or 3
Chroma—1 or 2
Texture—silt loam or silty clay loam

Bt horizon:
Hue—10YR
Value—4 or 5
Chroma—3 or 4
Texture—silty clay loam

162B—Downs silt loam, 2 to 5 percent
slopes

Composition
Downs and similar soils: 100 percent
Setting

Landform: Uplands
Geomorphic component: Interfluves
Hillslope position: Summits and shoulders
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Slope: 2 to 5 percent
Component Description

Surface layer texture: Silt loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Loess

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacily to 60 inches or root-limiting
layer: About 12.8 inches (high)

Content of organic matter in the surface layer: About
3 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additiona! information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

Cropland
Hayland
Pasture
Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

* Agronomy section
* Forest Land section

162C2—Downs silty clay loam, 5t0 9
percent slopes, moderately eroded

Composition

Downs and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Uplands

Geomorphic component: Interfluves, head slopes,
and nose slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 5 to 9 percent

Component Description

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches
Drainage class: Well drained

Dominant parent material: Loess

Flooding: None

Depth to the water table: Greater than 6.0 feet
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Available water capacity to 60 inches or root-limiting
layer: About 11.6 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part !l of
this publication.

Inclusions
* Uneroded areas
Major Uses of the Unit
+ Cropland
* Hayland
« Pasture
» Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

+ Agronomy section
+ Forest Land section

162D2—Downs silty clay loam, 9 to 14
percent slopes, moderately eroded

Composition

Downs and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 9 to 14 percent

Component Description

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Loess

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.6 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
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this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions

» Severely eroded areas
Major Uses of the Unit

* Cropland

+ Hayland
Pasture
Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

+ Agronomy section
+ Forest Land section

162E2—Downs silty clay loam, 14 to 18
percent slopes, moderately eroded

Composition

Downs and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 14 to 18 percent

Component Description

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Loess

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.6 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part |l of
this publication.

Inclusions

+ Severely eroded areas

Soil Survey of

Major Uses of the Unit

» Cropland

» Hayland

« Pasture

* Forest land

For general and detailed information concerning
these uses, see Part || of this publication:

« Agronomy section
* Forest Land section

5020—Dumps, mine

Component Description

» This map unit consists of pits and dumps that
remain after minerals were removed.

Farrar Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Moderate

Landform: Ground moraines on uplands

Parent material: Eolian sand over Wisconsin glacial
till

Native vegetation: Prairie

Slope range: 2 to 9 percent

Taxadjunct features: The moderately eroded Farrar
soils in this survey area are taxadjuncts because
the dark surface layer is too thin to qualify as a
mollic epipedon.

Typical Pedon

Farrar fine sandy loam, 2 to 5 percent slopes, in a
cultivated field, 1,220 feet north and 50 feet west of
the southeast corner of sec. 21, T. 81 N.,, R. 22 W.;
U.S.G.S. Loring, lowa, topographic quadrangle; lat. 41
degrees, 48 minutes, 31.12 seconds N. and long. 93
degrees, 24 minutes, 21.58 seconds W.

Ap—O0 to 6 inches; very dark brown (10YR 2/2) fine
sandy loam, dark grayish brown (10YR 4/2) dry;
weak fine granular structure; very friable;
common fine roots; common fine vesicular pores;
slightly acid; abrupt smooth boundary.

A1—6 to 9 inches; very dark brown (10YR 2/2) fine
sandy loam, dark grayish brown (10YR 4/2) dry,
weak medium granular structure; very friable;
common fine roots; common fine vesicular pores;
moderately acid; clear smooth boundary.

A2—9 to 14 inches; very dark grayish brown (10YR
3/2) fine sandy loam, grayish brown (10YR 5/2)
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dry; weak medium subangular blocky structure;
very friable; common fine roots; common fine
vesicular pores; moderately acid; clear smooth
boundary.

Bw1—14 to 22 inches; brown (10YR 4/3) fine sandy
loam; weak medium subangutar blocky structure;
very friable; common fine roots; common fine
vesicular pores; slightly acid; clear smooth
boundary.

2Bw2—22 to 26 inches; brown (10YR 4/3) loam;
weak medium subangular blocky structure;
friable; common fine roots; common fine
vesicular pores; 2 percent pebbles; neutral; clear
smooth boundary.

2BC—26 to 29 inches; dark yellowish brown (10YR
4/4) loam; weak coarse subangular blocky
structure; friable; few fine roots; few fine vesicular
pores; 2 percent pebbles; neutral; clear smooth
boundary.

2C—29 to 60 inches; yellowish brown (10YR 5/4) and
light olive brown (2.5Y 5/4) ioam; massive;
friable; few calcium carbonate concretions; 2
percent pebbles; strong effervescence; slightly
alkaline.

Range in Characteristics

Thickness of the solum: 24 to 50 inches
Thickness of the mollic epipedon: 10 to 18 inches
Depth to carbonates: 24 to 50 inches

Ap and A horizons:
Hue—10YR
Value—2 or 3
Chroma—1 or 2
Texture—fine sandy loam

Bw horizon:
Hue—10YR or 7.5YR
Value—4 or 5
Chroma—3 or 4
Texture—fine sandy loam

2Bw horizon:
Hue—10YR
Value—4 or 5
Chroma—3t0o 6
Texture—loam
Content of gravel—2 to 8 percent

2C horizon:
Hue—10YR or 2.5Y
Value—4 to 6
Chroma—4 to 6
Texture—loam
Content of gravel—2 to 8 percent
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253B—Farrar fine sandy loam, 2to 5
percent slopes

Composition

Farrar and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Ground moraines on uplands
Geomorphic component: Side slopes
Hillslope position: Summits and shoulders
Slope: 2 to 5 percent

Component Description

Surface layer texture: Fine sandy loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Eolian sand over
Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 10.5 inches (high)

Content of organic matter in the surface layer: About
2 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions
« Dickinson and similar soils
Major Uses of the Unit

+ Cropland
» Hayland
* Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

» Agronomy section

253C2—Farrar fine sandy loam, 5to 9
percent slopes, moderately eroded

Composition

Farrar and similar soils: About 95 percent
Inclusions: About 5 percent
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Value—4 or 5
Chroma—1 to 4
Texture—silt loam

Bt horizon:
Hue—10YR
Value—4 or 5
Chroma—3 to 6
Texture—silty clay loam

163B—Fayette silt loam, 2 to 5 percent
slopes

Composition
Fayette and similar soils: 100 percent
Setting

Landform: Uplands

Geomorphic component: Interfluves
Hillslope position: Summits and shoulders
Slope: 2 to 5 percent

Component Description

Surface layer texture: Silt loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: LLoess

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.7 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

Cropland
Hayland
Pasture
Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

* Agronomy section
» Forest Land section
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163C—Fayette silt loam, 5 to 9 percent
slopes

Composition
Fayette and similar soils: 100 percent
Setting

Landform: Uplands
Geomorphic component: Interfluves, head slopes,
nose slopes, and side slopes
Hillslope position: Summits, shoulders, and
" backslopes
Slope: 5 to 9 percent

Component Description

Surface layer texture: Silt loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Loess

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.6 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

» Cropland

* Hayland

* Pasture

+ Forest land

For general and detailed information concerning
these uses, see Part |l of this publication:

« Agronomy section
* Forest Land section

163C2—Fayette silty clay loam,5to0 9
percent slopes, moderately eroded

Composition
Fayette and similar soils: 100 percent
Setting
Landform: Uplands
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Geomorphic component: interfluves, head slopes,
nose slopes, and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 5 to 9 percent

Component Description

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Loess

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.4 inches (high)

Content of organic matter in the surface layer: About
2 percent (moderate)

' A typical soil series description with range in

characteristics is included, in alphabetical order, in

this section. Additional information specific to this

map unit, such as horizon depth and textures, is

available in the “Soil Properties” section in Part Il of

this publication.

Major Uses of the Unit

« Cropland

* Hayland

» Pasture

* Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

» Agronomy section
* Forest Land section

163D2—Fayette silty clay loam, 9 to 14
percent slopes, moderately eroded

Composition
Fayette and similar soils: 100 percent
Setting

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 9 to 14 percent

Component Description

Surface layer texture: Silty clay loam
Depth to bedrock: Greater than 60 inches
Drainage class: Well drained

Soil Survey of

Dominant parent material: Loess

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacily to 60 inches or root-limiting
layer: About 11.4 inches (high)

Content of organic matter in the surface layer: About
2 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

Cropland
Hayland
Pasture
Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

« Agronomy section
- Forest Land section

163E2—Fayette silty clay loam, 14 to 18
percent slopes, moderately eroded

Composition
Fayette and similar soils: 100 percent
Setting

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 14 to 18 percent

Component Description

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Loess

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.4 inches (high)

Content of organic matter in the surface layer: About
2 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
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map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

Cropland
Hayland

* Pasture
Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

* Agronomy section
» Forest Land section

163F—Fayette silt loam, 18 to 25 percent
slopes

Composition
Fayette and similar soils: 100 percent
Setting

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 18 to 25 percent

Component Description

Surface layer texture: Silt loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Loess

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 11.6 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

* Hayland
* Pasture
» Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:
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* Agronomy section
» Forest Land section

Gara Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderately slow

Landform: Uplands

Parent material: Pre-Wisconsin glacial till
Native vegetation: Mixed prairie and forest
Slope range: 9 to 25 percent

Typical Pedon

Gara loam, 14 to 18 percent slopes, in an
uncultivated area, 400 feet west and 320 feet north of
the southeast corner of sec. 34, T. 78 N., R. 24 W,;
U.S.G.S. Des Moines SE, lowa, topographic
quadrangle; lat. 41 degrees, 30 minutes, 44.93
seconds N. and long. 93 degrees, 35 minutes, 52.51
seconds W.

A—0 to 6 inches; very dark grayish brown (10YR 3/2)
loam, dark grayish brown (10YR 4/2) dry; weak
fine granular structure; friable; common fine
roots; common fine vesicular pores; moderately
acid; clear smooth boundary.

E—6 to 10 inches; dark grayish brown (10YR 4/2)
loam, pale brown (10YR 6/3) dry; weak fine
granular structure; friable; common fine roots;
common fine vesicular pores; moderately acid;
clear smooth boundary.

Bt1—10 to 14 inches; brown (10YR 4/3) clay loam;
weak very fine subangular blocky structure;
friable; few fine roots; few fine vesicular pores;,
few very dark grayish brown (10YR 3/2)
discontinuous clay films on faces of peds; 3
percent pebbles; moderately acid; clear smooth
boundary.

Bt2—14 to 20 inches; dark yellowish brown (10YR
4/4) clay loam; many fine prominent yellowish
brown (10YR 5/8) redox concentrations;
moderate fine subangular blocky structure; firm;
few fine roots; few fine vesicular pores; few dark
grayish brown (10YR 4/2) discontinuous clay
films on faces of peds; 3 percent pebbles;
strongly acid; gradual smooth boundary.

Bt3—20 to 27 inches; yellowish brown (10YR 5/6)
clay loam; moderate fine subangular blocky
structure; firm; few fine vesicular pores; few dark
grayish brown (10YR 4/2) discontinuous clay
films on faces of peds; 3 percent pebbles;
moderately acid; gradual smooth boundary.

Bt4—27 to 46 inches; yellowish brown (10YR 5/4)
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clay loam; few fine distinct grayish brown (10YR
5/2) redox depletions; moderate medium
subangular blocky structure; firm; few dark
grayish brown (10YR 4/2) discontinuous clay
films on faces of peds; 3 percent pebbles; slightly
acid; gradual wavy boundary.

BC—46 to 60 inches; yellowish brown (10YR 5/6) and
grayish brown (10YR 5/2) clay loam; weak
medium subangular blocky structure; firm; 3
percent pebbles; strongly effervescent; slightly
alkaline.

Range in Characteristics

Thickness of the solum: 30 to 70 inches
Depth to carbonates: 30 to 70 inches

A horizon:
Hue—10YR
Value—3
Chroma—1 or 2
Texture—loam or clay loam

E horizon:
Hue—10YR
Value—4 or 5
Chroma—2
Texture—loam

Bt horizon:
Hue—10YR or 7.5YR
Value—4 or 5
Chroma—3 1o 6
Texture—clay loam
Content of gravel—0 to 5 percent

C horizon (if it occurs):
Hue—10YR
Value—4 or 5
Chroma—4 to 6
Texture—clay loam or loam
Content of gravel—0 to 5 percent

179D2—Gara clay loam, 9 to 14 percent
slopes, moderately eroded

Composition

Gara and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

" Slope: 9 to 14 percent

Soil Survey of

Component Description

Surface layer texture: Clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Moderately well drained

Dominant parent material: Pre-Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 10.2 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions
» Somewhat poorly drained soils
Major Uses of the Unit

» Cropland
Hayland
Pasture
Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

» Agronomy section
» Forest Land section

179E—Gara loam, 14 to 18 percent slopes

Composition

Gara and similar soils: About 85 percent
Inclusions: About 5 percent

Setting

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 14 to 18 percent

Component Description

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches
Drainage class: Moderately well drained
Dominant parent material: Pre-Wisconsin till
Flooding: None

Depth to the water table: Greater than 6.0 feet
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Available water capacity to 60 inches or root-limiting
layer: About 10.6 inches (high)

Content of organic matter in the surface layer: About
3 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions

Reddish paleoso! areas
Major Uses of the Unit

Hayland
Pasture
Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

« Agronomy section
» Forest Land section

179F—Gara loam, 18 to 25 percent slopes

Composition
Gara and similar soils: 100 percent
Setting

Landform:Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 18 to 25 percent

Component Description

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Moderately well drained

Dominant parent material: Pre-Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 10.5 inches (high)

Content of organic matter in the surface layer: About
3 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
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available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

* Hayland
« Pasture
+ Forest land

For general and detailed information concerning
these uses, see Part |l of this publication:

« Agronomy section
» Forest Land section

4179D—Gara-Urban land complex, 9 to 14
percent slopes

Composition

Gara and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Uplands

Geomorphic component; Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 9 to 14 percent

Component Description
Gara

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Moderately well drained

Dominant parent material: Pre-Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 10.6 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.
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Major Uses of the Unit

» Forest land
+ Urban development

For general and detailed information concerning
these uses, see Part Il of this publication:

» Forest Land section
» Engineering section

4179E—Gara-Urban land complex, 14 to
18 percent slopes

Composition

Gara and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 14 to 18 percent

Component Description
Gara

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Moderately well drained

Dominant parent material: Pre-Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacily to 60 inches or root-limiting
layer: About 10.6 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

* Forest land
» Urban development

For general and detailed information concerning

Soil Survey of

these uses, see Part Il of this publication:

+ Forest Land section
+ Engineering section

Harps Series

Depth class: Very deep

Drainage class: Poorly drained

Permeability: Moderate

Landform: Rims of depressions on ground moraines
in the uplands

Parent material: Calcareous Wisconsin glacial till or
till-derived sediments

Native vegetation: Prairie

Slope range: 0 to 2 percent

Typlcal Pedon

Harps loam, 0 to 2 percent slopes, in a cultivated
field, 2,200 feet west and 1,700 feet north of the
southeast corner of sec. 3, T. 80 N., R. 23 W,;
U.S.G.S. Elkhart, lowa, topographic quadrangle; lat.
41 degrees, 45 minutes, 54.81 seconds N. and long.
93 degrees, 30 minutes, 38.17 seconds W.

Ap—o0 to 7 inches; black (10YR 2/1) loam, dark gray
(10YR 4/1) dry; moderate fine granular structure;
friable; common fine roots; common fine
vesicular pores; violently effervescent;
moderately alkaline; clear smooth boundary.

Ak1—7 to 13 inches; black (10YR 2/1) clay loam,
dark gray (10YR 4/1) dry; weak fine subangular
blocky structure; friable; common fine roots;
common fine vesicular pores; violently
effervescent; moderately alkaline; gradual
smooth boundary.

Ak2—13 to 18 inches; very dark gray (10YR 3/1) clay
loam, gray (10YR 5/1) dry; moderate fine
subangular blocky structure; friable; common fine
roots; common fine vesicular pores; violently
effervescent; moderately alkaline; gradual
smooth boundary.

BAk—18 to 24 inches; dark gray (5Y 4/1) and very
dark gray (10YR 3/1) clay loam; moderate fine
subangular blocky structure; friable; few fine
roots; few fine vesicular pores; few calcium
carbonate accumulations; violently effervescent;
moderately alkaline; gradual smooth
boundary.

Bkg—24 to 29 inches; olive gray (5Y 5/2) and dark
gray (5Y 5/1) clay loam; many medium prominent
yellowish brown (10YR 5/6) redox concentrations;
moderate medium subangular blocky structure;
friable; few fine roots; few fine vesicular pores;
few calcium carbonate accumulations; violently
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effervescent; moderately alkaline; gradual
smooth boundary.

BCkg—29 to 40 inches; olive gray (5Y 5/2) loam;
common fine prominent yellowish brown (10YR
5/6) redox concentrations; weak fine subangular
blocky structure; friable; few fine roots; few fine
vesicular pores; few calcium carbonate
accumulations; violently effervescent; moderately
alkaline; gradual smooth boundary.

Cg1—40 to 52 inches; light olive gray (5Y 6/2) loam;
common fine prominent yellowish brown (10YR
5/6) redox concentrations; massive; friable;
common fine iron and manganese oxides;
common pebbles; violently effervescent;
moderately alkaline; gradual smooth boundary.

Cg2—52 to 60 inches; olive gray (5Y 5/2) loam;
common fine and medium prominent yellowish
brown (10YR 5/8) redox concentrations; massive;
friable; common fine iron and manganese oxides;
5 percent pebbles; violently effervescent;
moderately alkaline.

Range In Characteristics

Thickness of the solum: 30 to 50 inches
Thickness of the mollic epipedon: 12 to 24 inches
Carbonates: At the surface

Ap and Ak horizons:
Hue—10YR or neutral
Value—2 or 3
Chroma—0 or 1
Texture—clay loam

Bkg horizon:
Hue—10YR, 2.5Y, or 5Y
Value—S5 or 6
Chroma—1 or 2
Texture—clay loam or loam

Cg horizon:
Hue—10YR, 2.5Y, or 5Y
Value—5 or 6
Chroma—1 or 2
Texture—ioam or clay loam
Content of gravel—2 to 8 percent

95—Harps loam, 0 to 2 percent slopes

Composition
Harps and similar soils: 100 percent
Setting

Landform: Rims of depressions on ground moraines
in the uplands
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Hillslope position: Toeslopes
Slope: 0 to 2 percent

Component Description

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Poorly drained

Dominant parent material: Wisconsin till

Flooding: None

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.2 inches (high)

Content of organic matter in the surface layer: About
5 percent (high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

» Cropland
» Hayland
* Pasture

For general and detailed information concerning
these uses, see Part |l of this publication:

» Agronomy section

956—Harps-Okoboji, depressional,
complex, 0 to 1 percent slopes

Composition

Harps and similar soils: About 60 percent
Okoboji and similar soils: About 40 percent

Setting

Landform: Rims of depressions and depressions on
ground moraines in the uplands

Hillslope position: Toeslopes

Slope: 0 to 1 percent

Component Description
Harps

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches
Drainage class: Poorly drained

Dominant parent material: Wisconsin till
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Flooding: None

Seasonal high water table: At the surface to 1 foot
below the surface

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.2 inches (high)

Content of organic matter in the surface layer: About
8.2 percent (very high)

Okoboji

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Very poorly drained

Dominant parent material: Local alluvium over glacial
till

Flooding: None

Seasonal high water table: 1 foot above to 1 foot
below the surface

Kind of water table: Apparent

Ponding duration: Long

Available water capacity to 60 inches or root-limiting
layer: About 11.9 inches (high)

Content of organic matter in the surface layer: About
8.2 percent (very high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

+» Cropland
* Hayland
» Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

« Agronomy section

Hayden Series

Depth class: Very deep

Drainage class: Well drained
Permeability: Moderate

Landform: Ground moraines on uplands
Parent material: Wisconsin glacial till
Native vegetation: Forest

Slope range: 2 to 50 percent

Typical Pedon

Hayden loam, 2 to 5 percent slopes, in a cultivated
field, 500 feet east and 1,125 feet south of the

Soil Survey of

northwest corner of sec. 35, T. 81 N.,, R. 25 W.;
U.S.G.S. Polk City, lowa, topographic quadrangle; lat.
41 degrees, 47 minutes, 18.33 seconds N. and long.
93 degrees, 43 minutes, 51.75 seconds W.

Ap—O0 to 6 inches; dark grayish brown (10YR 4/2)
loam, light brownish gray (10YR 6/2) dry; weak
fine granular structure; very friable; few fine
roots; few fine vesicular pores; neutral; abrupt
smooth boundary.

E—6 to 16 inches; grayish brown (10YR 5/2) silt
loam, light gray (10YR 7/2) dry; weak thin platy
structure; very friable; few fine roots; few fine
vesicular pores; moderately acid; clear smooth
boundary.

Bt1—16 to 28 inches; brown (10YR 4/3) loam; weak
fine subangular blocky structure; friable; few fine
roots; few fine vesicular pores; few distinct dark
grayish brown (10YR 4/2) discontinuous clay
films on faces of peds; 2 percent pebbles;
moderately acid; gradual smooth boundary.

Bt2—28 to 36 inches; yellowish brown (10YR 5/4)
clay loam; moderate fine subangular blocky
structure; firm; few fine roots; few fine vesicular
pores; common distinct dark grayish brown
(10YR 4/2) discontinuous clay films on faces of
peds; 2 percent pebbles; moderately acid; gradual
smooth boundary.

Bt3—36 to 48 inches; yellowish brown (10YR 5/4)
clay loam; few fine distinct grayish brown (10YR
5/2) redox depletions; moderate fine subangutar
blocky structure; firm; few fine roots; few fine
vesicular pores; common distinct dark grayish
brown (10YR 4/2) discontinuous clay films on
faces of peds; 2 percent pebbles; slightly acid;
gradual wavy boundary.

C—48 to 60 inches; light olive brown (2.5Y 5/4) loam;
few fine distinct dark grayish brown (10YR 4/2)
redox depletions; massive; few fine vesicular
pores; friable; 5 percent pebbles; slightly
effervescent; moderately alkaline.

Range in Characteristics

Thickness of the solum: 24 to 54 inches
Depth to carbonates: 24 to 54 inches

Ap or A horizon:
Hue—10YR
Value—2 to 4
Chroma—1 or 2
Texture—loam

E horizon:
Hue—10YR
Value—4 or 5
Chroma—1 or 2
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Texture—loam or silt loam

Bt horizon:
Hue—10YR
Value—4 or 5
Chroma—3 or 4
Texture—clay loam or loam
Content of gravel—2 to 8 percent

C horizon:
Hue—10YR or 2.5Y
Value—4 or 5
Chroma—3 to 6
Texture—loam or clay loam
Content of gravel—2 to 8 percent

168B—Hayden loam, 2 to 5 percent
slopes

Composition
Hayden and similar soils: 100 percent
Setting

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 2 to 5 percent

Component Description

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 10.8 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part 1l of
this publication.

Major Uses of the Unit

* Cropland
e Hayland
* Pasture
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» Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

» Agronomy section
* Forest Land section

168C—Hayden loam, 5 to 9 percent
slopes

Composition
Hayden and similar soils: 100 percent
Setting

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 5 to 9 percent

Component Description

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding:None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 10.6 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

+ Cropland

+ Hayland

« Pasture

» Forest land

For general and detailed information concerning
these uses, see Part H of this publication:

» Agronomy section
+ Forest Land section
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168D—Hayden loam, 9 to 14 percent
slopes

Composition
Hayden and similar soils: 100 percent
Setting

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 9 to 14 percent

Component Description

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 10.5 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

Cropland
Hayland
Pasture
Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

» Agronomy section
» Forest Land section

168E—Hayden loam, 14 to 18 percent
slopes

Composition
Hayden and similar soils: 100 percent
Setting

Landform: Ground moraines on uplands
Geomorphic component: Head slopes, nose slopes,
and side slopes

Soil Survey of

Hillslope position: Backslopes
Slope: 14 to 18 percent

Component Description

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 10.4 inches (high)

Content of organic matter in the surface layer: About- -
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

Cropland
Hayland
Pasture
Forest land

For general and detailed information concerning
these uses, see Part |l of this publication:

+ Agronomy section
*» Forest Land section

168F—Hayden loam, 18 to 25 percent
slopes

Composition
Hayden and similar soils: 100 percent

Setting

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 18 to 25 percent

Component Description

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches
Drainage class: Well drained

Dominant parent material: Wisconsin till
Flooding: None

Depth to the water table: Greater than 6.0 feet
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Available water capacity to 60 inches or root-limiting
layer: About 10.4 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

» Hayland
+ Pasture
* Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

+ Agronomy section
* Forest Land section

4168B—Hayden-Urban land complex, 2 to
5 percent slopes

Composition

Hayden and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 2 to 5 percent

Component Description
Hayden

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 10.8 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
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roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

* Forest land
* Urban development

For general and detailed information concerning
these uses, see Part Il of this publication:

» Forest Land section
» Engineering section

4168C—Hayden-Urban land complex, 5 to
9 percent slopes

Composition

Hayden and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Ground moraines on uplands

Geomorphic component: Head stopes, nose slopes,
and side slopes

Hillslope position: Summits, shoulders, and
backslopes

Slope: 5 to 9 percent

Component Description
Hayden

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 10.6 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
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characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

« Forest land
» Urban development

For general and detailed information concerning
these uses, see Part |l of this publication:

» Forest Land section
» Engineering section®

4168D—Hayden-Urban land complex, 9 to
14 percent slopes

Composition

Hayden and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 9 to 14 percent

Component Description
Hayden

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 10.5 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit is available in the “Soil Properties” section
in Part Il.

Soil Survey of

Major Uses of the Unit

» Forest land
» Urban development

For general and detailed information concerning
these uses, see Part |I of this publication:

+ Forest Land section
« Engineering section

4168E—Hayden-Urban land complex, 14
to 18 percent slopes

Composition

Hayden and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Ground moraines on uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 14 to 18 percent

Component Description
Hayden

Surface layer texture: Loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Wisconsin till

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 10.4 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

* Forest land
« Urban development
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For general and detailed information concerning
these uses, see Part Il of this publication:

» Forest Land section
» Engineering section

Judson Series

Depth class: Very deep

Drainage class: Well drained

Permeability: Moderate

Landform: Upland drainageways and alluvial fans
Parent material: Local alluvium

Native vegetation: Prairie

Slope range: 2 to 5 percent

Typical Pedon

Judson silty clay loam, 2 to 5 percent slopes, in a
cultivated field, 920 feet west and 620 feet south of
the center of sec. 33, T. 78 N., R. 25 W,; U.S.G.S.
Des Moines SW, lowa, topographic quadrangle; lat.
41 degrees, 30 minutes, 58.09 seconds N. and long.
93 degrees, 44 minutes, 54.34 seconds W.

Ap—o0 to 8 inches; very dark brown (10YR 2/2) silty
clay loam, very dark grayish brown (10YR 3/2)
dry; weak fine granular structure; friable;
common fine roots; common fine vesicular pores;
slightly acid; gradual smooth boundary.

A—8 to 18 inches; very dark brown (10YR 2/2) silty
clay loam, very dark grayish brown (10YR 3/2)
dry; weak fine granular structure; friable;
common fine roots; common fine vesicular pores;
slightly acid; gradual smooth boundary.

AB—18 to 27 inches; very dark grayish brown (10YR
3/2) silty clay loam, dark grayish brown (10YR
4/2) dry; weak fine granular structure; friable;
common fine roots; common fine vesicular pores;
slightly acid; gradual smooth boundary.

Bw1—27 to 32 inches; brown (10YR 4/3) silty clay
loam; weak fine granular structure; friable;
common fine roots; common fine vesicular pores;
very dark grayish brown (10YR 3/2) organic
coatings on faces of peds; moderately acid;
gradual smooth boundary.

Bw2—32 to 42 inches; brown (10YR 4/3) silty clay
loam; weak fine subangular blocky structure;
friable; common fine roots; common fine
vesicular pores; moderately acid; gradual smooth
boundary.

BC—42 to 50 inches; dark yellowish brown (10YR
4/4) silty clay loam; weak fine granular structure;
friable; common fine roots; common fine
vesicular pores; slightly acid; gradual smooth
boundary.
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C—50 to 60 inches; yellowish brown (10YR 5/4) silty
clay loam; massive; friable; few fine roots; few
fine vesicular pores; slightly acid.

Range in Characteristics

Thickness of the solum: 40 to 60 inches
Thickness of the mollic epipedon: 24 to 30 inches
Depth to carbonates: Greater than 60 inches

Ap and A horizons:
Hue—10YR
Value—2
Chroma—1 or 2
Texture—silty clay loam

Bw horizon:
Hue—10YR
Value—3 or 4
Chroma—3 or 4
Texture—silty clay loam

C horizon:
Hue—10YR
Value—31to 5
Chroma—3 or 4
Texture—silty clay loam

8B—Judson silty clay loam, 2to 5
percent slopes

Composition

Judson and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Upland drainageways
Geomorphic component: Base slopes
Hillslope position: Footslopes

Slope: 2 to 5 percent

Component Description

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Well drained

Dominant parent material: Local alluvium

Flooding: None

Depth to the water table: Greater than 6.0 feet

Available water capacity to 60 inches or root-limiting
layer: About 13.2 inches (high)

Content of organic matter in the surface layer: About
4.5 percent (high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
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map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part |l of
this publication.

Inclusions

» Somewhat poorly drained soils
Major Uses of the Unit

» Cropland
» Hayland
* Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

+ Agronomy section

Klum Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderately rapid

Landform: Flood plains

Parent material: Loamy alluvium

Native vegetation: Mixed prairie and forest
Slope range: 0 to 2 percent

Typical Pedon

Kium fine sandy loam, 0 to 2 percent slopes,
occasionally flooded, in a cuitivated field, 550 feet
west and 100 feet north of the center of sec. 21, T. 78
N., R. 23 W.; U.S.G.S. Des Moines SE, lowa,
topographic quadrangle; lat. 41 degrees, 32 minutes,
47.36 seconds N. and long. 93 degrees, 30 minutes,
44,04 seconds W.

Ap—oO to 8 inches; very dark grayish brown (10YR
3/2) fine sandy loam, grayish brown (10YR 5/2)
dry; weak fine granular structure; friable; neutral;
clear smooth boundary.

C—8 to 60 inches; stratified brown (10YR 4/3),
yellowish brown (10YR 5/4), and dark grayish
brown (10YR 4/2) sandy loam, loamy fine sand,
and fine sandy loam; massive, parts on
horizontal planes; friable; neutral.

Range in Characteristics

Thickness of the solum: 6 to 10 inches
Depth to carbonates: Greater than 60 inches

Ap horizon:
Hue—10YR
Value—2 or 3
Chroma—2 or 3

Soil Survey of

Texture—fine sandy loam

C horizon:
Hue—10YR or 7.5YR
Value—3to 5
Chroma—2 to 4
Texture—stratified sandy loam, loamy fine sand,
fine sand, and fine sandy loam

208—Klum fine sandy loam, 0 to 2
percent slopes, occasionally flooded

Composition

Klum and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Flood plains
Slope: 0 to 2 percent

Component Description

Surface layer texture: Fine sandy loam

Depth to bedrock: Greater than 60 inches

Drainage class: Moderately well drained

Dominant parent material: Loamy alluvium

Flooding: Occasional

Depth to the water table: 3 to 6 feet

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 9.4 inches (high)

Content of organic matter in the surface layer: About
2 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions
« Colo and similar soils
Major Uses of the Unit

+ Cropland
+ Hayland
+ Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

« Agronomy section
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Knoke Series

Depth class: Very deep

Drainage class: Very poorly drained

Permeability: Moderately slow

Landform: Depressions on ground moraines in the
uplands

Parent material: Calcareous Wisconsin glacial till or
till-derived sediments

Native vegetation: Prairie

Slope range: 0 to 1 percent

Typical Pedon

Knoke silty clay loam, depressional, 0 to 1 percent
slopes, in a cultivated field, 1,800 feet north and
1,060 feet east of the southwest corner of sec. 21, T.
81 N., R. 23 W.,; topographic quadrangle 0168, lat. 41
degrees, 48 minutes, 39.22 seconds N. and long. 93
degrees, 32 minutes, 13.74 seconds W.

Ap—oO0 to 7 inches; black (N 2/0) silty clay loam, very
dark gray (10YR 3/1) dry; moderate very fine and
fine granular structure; friable; common fine
roots; common fine vesicular pores; strongly
effervescent; slightly alkaline; clear smooth
boundary.

A1—7 to 17 inches; black (N 2/0) silty clay loam,
very dark gray (10YR 3/1) dry; moderate very
fine and fine granular structure; friable; common
fine roots; common fine vesicular pores; strongly
effervescent; slightly alkaline; clear smooth
boundary.

A2—17 to 26 inches; black (10YR 2/1) silty clay
loam, very dark gray (10YR 3/1) dry; moderate
very fine and fine subangular blocky structure
parting to moderate fine granular; friable;
common fine roots; common fine vesicular pores;
strongly effervescent; moderately alkaline; clear
smooth boundary.

A3—26 to 33 inches; black (10YR 2/1) silty clay
loam, dark gray (10YR 4/1) dry; moderate very
fine and fine subangular blocky structure; friable;
few fine roots; common fine vesicular pores;
strongly effervescent; moderately alkaline; clear
smooth boundary.

Bw—33 to 39 inches; very dark gray (10YR 3/1) silty
clay loam, dark gray (10YR 4/1) dry; few fine
distinct yellowish brown (10YR 5/4) and
prominent yellowish brown (10YR 5/6) redox
concentrations; weak medium prismatic structure
parting to moderate fine subangular blocky;
friable; few fine roots; few fine vesicular pores;
few carbonate nodules; viclently effervescent;
moderately alkaline; clear smooth boundary.

BCg—39 to 46 inches; gray (5Y 5/1) silty clay loam,
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common fine prominent yellowish brown (10YR
5/6) redox concentrations; weak medium
prismatic structure parting to weak medium
subangular blocky; friable; few fine vesicular
pores; few carbonate nodules; violently
effervescent; slightly alkaline; abrupt smooth
boundary.

Cg—46 to 60 inches; light gray (5Y 6/1) silt loam;
common fine prominent yellowish brown (10YR
5/6) redox concentrations; massive; friable; few
fine vesicular pores; few soft masses of
carbonate; violently effervescent; moderately
alkaline.

Range in Characteristics

Thickness of the solum: 36 to 60 inches
Thickness of the mollic epipedon: 24 to 48 inches
Carbonates: At the surface

Ap and A horizons:
Hue—2.5Y, 10YR, or neutral
Value—2 or 3
Chroma—o0 or 1
Texture—silty clay loam or mucky silty clay loam

Bw horizon:
Hue—neutral, 2.5Y, or 5Y
Value—2 or 3
Chroma—o0 or 1
Texture—silty clay loam, clay loam, or silty clay

Cg horizon:
Hue—neutral, 2.5Y, or 5Y
Value—31t0 6
Chroma—o0 or 1
Texture—loam, clay loam, silt loam, or silty clay
loam

4—Knoke silty clay loam, depressional, 0
to 1 percent slopes

Composition

Knoke and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Depressions on ground moraines in the
uplands

Hillslope position: Toeslopes

Slope: 0 t0 1 percent

Component Description

Surface layer texture: Silty clay loam
Depth to bedrock: Greater than 60 inches
Drainage class: Very poorly drained
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Dominant parent material: Local alluvium over glacial
till

Flooding: None

Seasonal high water table: 1 foot above to 1 foot
below the surface

Kind of water table: Apparent

Ponding duration: l.ong

Available water capacity to 60 inches or root-limiting
layer: About 12.8 inches (high)

Content of organic matter in the surface layer: About
9 percent (very high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions

Okoboji and similar soils
Major Uses of the Unit

Cropland
Hayland
Pasture

For general and detailed information concerning
these uses, see Part 1l of this publication:

» Agronomy section

48—Knoke mucky silty clay loam,
depressional, 0 to 1 percent slopes

Composition

Knoke and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Depressions on ground moraines in the
uplands

Hillslope position: Toeslopes

Slope: 0 to 1 percent

Component Description

Depth to bedrock: Greater than 60 inches

Drainage class: Very poorly drained

Dominant parent material: Local alluvium over glacial
titl

Flooding: None

Seasonal high water table: 1 foot above to 1 foot
below the surface

Kind of water table: Apparent

Ponding duration: Long

Soil Survey of

Available water capacity to 60 inches or root-limiting
layer: About 12.9 inches (high)

Content of organic matter in the surface layer: About
12.5 percent (very high)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions

Okoboji and similar soils
Major Uses of the Unit

Cropland
Hayland
+ Pasture

For general and detailed information concerning
these uses, see Part |l of this publication:

» Agronomy section

Ladoga Series

Depth class: Very deep

Drainage class: Moderately well drained
Permeability: Moderately slow

Landform: Uplands

Parent material: Loess

Native vegetation: Mixed prairie and forest
Slope range: 2 to 14 percent

Typical Pedon

Ladoga silt loam, 2 to 5 percent slopes, in a
cultivated field, 2,540 feet north and 100 feet east of
the southwest corner of sec. 13, T. 78 N., R. 24 W.,;
U.S.G.S. Des Moines SE, lowa, topographic
quadrangle; lat. 41 degrees, 33 minutes, 44.24
seconds N. and long. 93 degrees, 34 minutes, 37.35
seconds W.

Ap—0 to 8 inches; very dark brown (10YR 2/2) silt
loam, brown (10YR 5/3) dry; weak fine granular
structure; friable; common fine roots; common
fine vesicular pores; slightly acid; clear smooth
boundary.

E—8 to 13 inches; dark grayish brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) dry; weak
fine granular structure; friable; common fine
roots; common fine vesicular pores; moderately
acid; clear smooth boundary.

Bt1—13 to 22 inches; brown (10YR 4/3) silty clay
loam; moderate fine subangular blocky structure;
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friable; few fine roots; few fine vesicular pores;
dark grayish brown (10YR 4/2) continuous clay
films on faces of peds; moderately acid; gradual
smooth boundary.

Bt2—22 to 32 inches; dark yellowish brown (10YR
4/4) silty clay loam; moderate fine subangular
blocky structure; friable; few fine roots; few
fine vesicular pores; dark grayish brown
(10YR 4/2) continuous clay films on faces
of peds; moderately acid; gradual smooth
boundary.

Bt3—32 to 48 inches; yellowish brown (10YR 5/4)
silty clay loam; few fine distinct grayish brown
(10YR 5/2) and yellowish brown (10YR 5/6)
redox concentrations; moderate fine
subangular blocky structure; friable; few fine
roots; few fine vesicular pores; dark grayish
brown (10YR 4/2) discontinuous clay films on
faces of peds; moderately acid; gradual smooth
boundary.

BC—48 to 60 inches; yellowish brown (10YR 5/4)
silty clay loam; few fine distinct grayish brown
(10YR 5/2) and yellowish brown (10YR 5/6) redox
concentrations; weak medium subangular blocky
structure; friable; slightly acid.

Range in Characteristics

Thickness of the solum: 36 to 72 inches
Depth to carbonates: Greater than 60 inches

Ap or A horizon:
Hue—10YR
Value—2 or 3
Chroma—1 or 2
Texture—silt loam or silty clay loam

E horizon:
Hue—10YR
Value—4 or 5
Chroma—2
Texture—silt loam

Bt horizon:
Hue—10YR
Value—4 or 5
Chroma—3 or 4
Texture—silty clay loam

C horizon:
Hue—10YR
Value—5
Chroma—3 or 4
Texture—silty clay loam

76B—Ladoga silt loam, 2 to 5 percent
slopes

Composition

Ladoga and similar soils: About 90 percent
Inclusions: About 10 percent

Setting

Landform: Uplands

Geomorphic component: Interfluves
Hillslope position: Summits and shoulders
Slope: 2 to 5 percent

- Component Description

Surface layer texture: Silt loam

Depth to bedrock: Greater than 60 inches

Drainage class: Moderately well drained

Dominant parent material: L.oess

Flooding: None

Depth to the water table: 4 to 6 feet

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.9 inches (high)

Content of organic matter in the surface layer: About
3 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part 1l of
this publication.

Inclusions

« Soils that have a thicker and darker surface layer
than that of the Ladoga soil

Major Uses of the Unit

Cropland
Hayland
Pasture
Forest land

For general and detailed information concerning
these uses, see Part |l of this publication:

« Agronomy section
 Forest Land section

76C2—Ladoga silty clay loam, 5to 9
percent slopes, moderately eroded

Composition
Ladoga and similar soils: 100 percent
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Landform: Uplands

Geomorphic component: Interfluves, head slopes,
nose slopes, and side slopes

Hillslope position: Shoulders and backslopes

Slope: 5 to 9 percent

Component Description

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Moderately well drained

Dominant parent material: Loess

Flooding: None

Depth to the water table: 4 to 6 feet

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.7 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part |l of
this publication.

Major Uses of the Unit

Cropland
« Hayland
» Pasture
= Forest land

For general and detailed information concerning
these uses, see Part Il of this publication:

« Agronomy section
« Forest Land section

76D2—Ladoga silty clay loam, 9 to 14
percent slopes, moderately eroded

Composition

Ladoga and similar soils: About 95 percent
Inclusions: About 5 percent

Setting

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 9 to 14 percent

Soil Survey of

Component Description

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Moderately well drained

Dominant parent material: Loess

Flooding: None

Depth to the water table: 4 to 6 feet

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.7 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions

Soils that have a subsoil of gray clay
Major Uses of the Unit

Cropland
Hayland
Pasture
Forest land

For general and detailed information concerning
these uses, see Part |l of this publication:

« Agronomy section
+ Forest Land section

4076B—Ladoga-Urban land complex, 2 to
5 percent slopes
Composition

Ladoga and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Uplands

Geomorphic component: Interfluves
Hillslope position: Summits and shoulders
Slope: 2 to 5 percent

Component Description
Ladoga

Surface layer texture: Silt loam
Depth to bedrock: Greater than 60 inches
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Drainage class: Moderately well drained

Dominant parent material: Loess

Flooding: None

Depth to the water table: 4 to 6 feet

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.9 inches (high)

Content of organic matter in the surface layer: About
3 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part II of
this publication.

Major Uses of the Unit

*» Forest land
* Urban development

For general and detailed information concerning
these uses, see Part Il of this publication:

* Forest Land section
* Engineering section

4076C—Ladoga-Urban land complex, 5 to
9 percent slopes

Composition

Ladoga and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Uplands

Geomorphic component: Interfluves, head slopes,
nose slopes, and side slopes

Hillslope position: Shoulders and backslopes

Slope: 5 to 9 percent

Component Description
Ladoga

Surface layer texture: Silt loam

Depth to bedrock: Greater than 60 inches
Drainage class: Moderately well drained
Dominant parent material: Loess
Flooding: None
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Depth to the water table: 4 to 6 feet

Kind of water table: Apparent

Available water capacity to 60 inches or root-limiting
layer: About 11.9 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

» Forest land
+ Urban development

For general and detailed information concerning
these uses, see Part Il of this publication:

» Forest Land section
» Engineering section

4076D—Ladoga-Urban land complex, 9 to
14 percent slopes

Composition

Ladoga and similar soils: About 60 percent
Urban land: About 40 percent

Setting

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 9 to 14 percent

Component Description
Ladoga

Surface layer texture: Silt loam

Depth to bedrock: Greater than 60 inches
Drainage class: Moderately well drained
Dominant parent material: Loess
Flooding: None

Depth to the water table: 4 to 6 feet

Kind of water table: Apparent
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Available water capacity to 60 inches or root-limiting
layer: About 11.8 inches (high)

Content of organic matter in the surface layer: About
2.5 percent (moderate)

Urban land

Description: Areas covered by buildings, dwellings,
roads, streets, parking lots, and lawns and
gardens

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Major Uses of the Unit

» Forest land
» Urban development

For general and detailed information concerning
these uses, see Part |l of this publication:

» Forest Land section
» Engineering section

Lamoni Series

Depth class: Very deep

Drainage class: Somewhat poorly drained

Permeability: Slow

Landform: Uplands

Parent material: Loess and the underlying gray
paleosol weathered from glacial till

Native vegetation: Prairie

Slope range: 9 to 14 percent

Taxadjunct features: The Lamoni soils in this survey
area are taxadjuncts because the dark surface
layer is too thin to qualify as a mollic epipedon.

Typlcal Pedon

LLamoni silty clay loam, 9 to 14 percent slopes,
moderately eroded, in a cultivated field, 320 feet
north and 50 feet east of the center of sec. 36, T. 78
N., R. 25 W,; U.S.G.S. Des Moines SW, lowa,
topographic quadrangle; lat. 41 degrees, 40 minutes,
59.77 seconds N. and long. 93 degrees, 31 minutes,
12.64 seconds W.

Ap—O0 to 7 inches; very dark grayish brown (10YR
3/2) silty clay loam, dark grayish brown (10YR
4/2) dry; weak fine granular structure; friable;
common fine roots; common fine vesicular pores;
moderately acid; clear smooth boundary.

Soil Survey of

BA—7 to 14 inches; brown (10YR 4/3) silty clay loam;
weak fine subangular blocky structure; friable;
common fine roots; common fine vesicular pores;
few very dark grayish brown (10YR 3/2)
discontinuous organic coatings on faces of peds;
moderately acid; clear smooth boundary.

Bt1—14 to 22 inches; brown (10YR 4/3) silty clay
loam; moderate fine subangular blocky structure;
friable; common fine roots; common fine
vesicular pores; few dark grayish brown (10YR
4/2) discontinuous clay films on faces of peds;
strongly acid; clear smooth boundary.

2Bt2—22 to 30 inches; dark gray (10YR 4/1) clay; few
fine faint dark yellowish brown (10YR 4/4) redox
concentrations; moderate medium subangular
blocky structure; firm; few dark gray (10YR 4/1)
discontinuous clay films on faces of peds; 2
percent pebbles; strongly acid; gradual smooth
boundary.

2Bt3—30 to 38 inches; gray (10YR 5/1) clay; common
medium prominent yellowish brown (10YR 5/6)
redox concentrations; moderate medium
subangular blocky structure; firm; few dark gray
(10YR 4/1) discontinuous clay films on faces of
peds; 2 percent pebbles; strongly acid; gradual
smooth boundary.

2Bt4—38 to 44 inches; gray (10YR 5/1) clay; many
fine distinct yellowish brown (10YR 5/6) redox
concentrations; moderate medium subangular
blocky structure; firm; few dark gray (10YR 4/1)
discontinuous clay films on faces of peds; 2
percent pebbles; moderately acid; gradual
smooth boundary.

2BC—44 to 60 inches; grayish brown (10YR 5/2),
yellowish brown (10YR 5/8), and gray (10YR 5/1)
clay loam; weak medium subangular blocky
structure; firm; 2 percent pebbles; slightly acid.

Range in Characteristics

Thickness of the solum: 48 to 72 inches
Depth to carbonates: 48 to 72 inches

Ap horizon:
Hue—10YR
Value—2 or 3
Chroma—1 or 2
Texture—silty clay loam

2Bt horizon:
Hue—10YR or 2.5Y
Value—5 or 6
Chroma—11t0 6
Texture—clay or clay loam
Content of gravel—2 to 8 percent
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822D2-—Lamoni silty clay loam, 9 to 14
percent slopes, moderately eroded

Composition

Lamoni and similar soils: About 95 percent
Inclusions:; About 5 percent

Setting

Landform: Uplands

Geomorphic component: Head slopes, nose slopes,
and side slopes

Hillslope position: Backslopes

Slope: 9 to 14 percent

Component Description

Surface layer texture: Silty clay loam

Depth to bedrock: Greater than 60 inches

Drainage class: Somewhat poorly drained

Dominant parent material: Loess over gray paleosol
weathered from glacial till

Flooding: None

Depth to the water table: 1 to 3 feet

Kind of water table: Perched

Available water capacity to 60 inches or root-limiting
layer: About 9.4 inches (high)

Content of organic matter in the surface layer: About
2.7 percent (moderate)

A typical soil series description with range in
characteristics is included, in alphabetical order, in
this section. Additional information specific to this
map unit, such as horizon depth and textures, is
available in the “Soil Properties” section in Part Il of
this publication.

Inclusions
* Shelby and similar soils
Major Uses of the Unit

* Cropland
* Hayland
» Pasture

For general and detailed information concerning
these uses, see Part Il of this publication:

* Agronomy section

Lawson Series

Depth class: Very deep
Drainage class: Somewhat poorly drained
Permeability: Moderate
Landform: Flood plains
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Parent material: Silty alluvium
Native vegetation: Prairie
Slope range: 0 to 2 percent

Typical Pedon

Lawson silt loam, 0 to 2 percent slopes, occasionally
flooded, in a cultivated field, 1,400 feet west and 200
feet north of the southeast corner of sec. 12, T. 81 N,
R. 22 W,; U.S.G.S. Mingo, lowa, topographic
quadrangle; lat. 41 degrees, 50 minutes, 04.84
seconds N. and long. 93 degrees, 21 minutes, 08.88
seconds W.

Ap—0 to 9 inches; black (10YR 2/1) silt loam, dark
gray (10YR 4/1) dry; weak very fine subangular
blocky structure; friable; common fine roots;
common fine vesicular pores; neutral; gradual
smooth boundary.

A1—9 to 18 inches; very dark brown (10YR 2/2) silt
loam, dark grayish brown (10YR 4/2) dry; weak
very fine subangular blocky structure; friable;
common fine roots; common fine vesicular pores;
neutral; gradual smooth boundary.

A2—18 to 28 inches; black (10YR 2/1) silt loam, very
dark gray (10YR 3/1) dry; weak very fine
subangular blocky structure; friable; common fine
roots; common fine vesicular pores; neutral;
gradual smooth boundary.

A3—28 to 36 inches; very dark brown (10YR 2/2) silt
loam, dark gray (10YR 4/1