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NRCS Accessibility Statement

The Natural Resources Conservation Service (NRCS) is committed to
making its information accessible to all of its customers and employees. If you
are experiencing accessibility issues and need assistance, please contact our
Helpdesk at 1-800-457-3642 or email at helpdesk@helpdesk.itc.nrcs.usda.gov.
For assistance with publications that include maps, graphs, or similar forms of
information, you may also wish to contact the State or local office. You can locate
the correct office and phone number at
http://offices.usda.gov/scripts/ndISAPI.dIl/oip_public/lUSA_map.

USDA Nondiscrimination Statement

The United States Department of Agriculture (USDA) prohibits
discrimination in all of its programs on the basis of race, color, national origin,
gender, religion, age, disability, political beliefs, sexual orientation, and marital or
family 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 or TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil
Rights, Room 326W, Whitten Building, 14th and Independence Avenue SW,
Washington, DC 20250-9410, or call 202-720-5964 (voice or TDD). USDA is an
equal opportunity provider and employer.



How To Use This Soil Survey

The detailed soil maps in this survey 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
Contents, which lists the map units by symbol and name and shows the page where each map unit is described.

The Contents shows which table has data on a specific land use for each detailed soil map unit. Also see the
Contents for sections of this publication that may address your specific needs.
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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 1995. Soil names and
descriptions were approved in 1997. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1995. This survey was made
cooperatively by the Natural Resources Conservation Service and the Purdue
University Agricultural Experiment Station. It is part of the technical assistance
furnished to the Elkhart County Soil and Water Conservation District.

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 all of
its programs on the basis of race, color, national origin, gender, religion, age, disability,
political beliefs, sexual orientation, and marital or family 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 or TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326W, Whitten Building, 14th and Independence Avenue SW, Washington, DC
20250-9410, or call 202-720-5964 (voice or TDD). USDA is an equal opportunity
provider and employetr.

Cover: A center-pivot irrigation system in an area of Bainter sandy loam, 0 to 1 percent slopes.
The urban development in the foreground represents a common land use in Elkhart County.

Additional information about the Nation’s natural resources is available on the
Natural Resources Conservation Service homepage on the World Wide Web. The
address is http://www.nrcs.usda.gov.
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Foreword

This soil survey contains information that affects land use planning in this survey
area. It contains predictions of soil behavior for selected land uses. The survey also
highlights soil limitations, 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.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the land users
identify and reduce the effects of soil limitations on various land uses. The landowner or
user is responsible for identifying and complying with existing laws and regulations.

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 soll
survey. The location of each soil is shown on the detailed soil maps. Each soil in the
survey area is described, and information on specific uses is given. 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.

Jane E. Hardisty
State Conservationist
Natural Resources Conservation Service
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ELkHART CounTy is in north-central Indiana It
has a total area of 299,635 acres, or 468 square miles.
Goshen is the county seat. The survey area is part of
Major Land Resource Areas (MLRAs) 98 and 111
(USDA, 1981). The climate provides ample
precipitation and favorable temperatures for farming.
The physiography consists of nearly level and gently
sloping outwash plains in the northern part of the
county, nearly level to moderately sloping outwash
terraces and outwash plains in the northern and
central parts, and nearly level to strongly sloping till
plains in the eastern and western parts. The county is
drained mainly by the Elkhart and St. Joseph Rivers.

Manufacturing and farming are important sources of
income in Elkhart County. The diversified industrial
enterprises provide full-time employment for many
residents of the county and surrounding counties.
Corn and soybeans are the main crops grown. Edible
beans, fruits, seed corn, hay, vegetables, and nursery
crops also are important. Poultry, hogs, beef cattle,
and dairy cattle are the main varieties of livestock.

This soil survey updates the surveys of Elkhart
County published in 1974 and 1914 (Kirchner and
McCarter, 1974; Jones and Hesler, 1914). It provides
additional information and has larger maps, which
show the soils in greater detail.

General Nature of the County

This section provides general information about
Elkhart County. It describes history and settlement;
physiography, relief, and drainage; climate; farming;

water resources; transportation facilities; schools;
recreation; manufacturing and agricultural business
services; and trends in population and land use.

History and Settlement

The first settlers moved into the county in about
1828. They came from Ohio, Pennsylvania, and New
England and settled near the present town of Elkhart.
The Miami and Potawatomi Indians previously
occupied the region, but they had moved west of the
Mississippi River by 1838. The county was organized
in 1830 and was named for the popular trail stop at a
small island at the confluence of the St. Joseph and
Elkhart Rivers. This island, to an early Indian, seemed
to be in the shape of an elk’s heart, and so the area
was known to the Indians as “Elk Heart.”

Physiography, Relief, and Drainage

Elkhart County is mainly in the St. Joseph drainage
basin, the mouth of which is at St. Joseph, Michigan.
This basin drains into Lake Michigan and
subsequently into the Atlantic Ocean. A very small
area in the southwestern part of the county is in the
Kankakee River drainage basin, which drains into the
Mississippi River.

The 573-square-mile area drained by the Elkhart
River, upstream from Goshen, includes about 120
square miles in southeastern Elkhart County. Many
abandoned meanders occur in the Elkhart River Valley.
Solomon Creek is a small stream that has a wide
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Figure 1.—Location of Elkhart County in Indiana.

valley. Haphazard drainage patterns mark moraine
areas in the county, and local watershed divides occur
near the crests of the moraines.

There are several lakes in the county, and most of
them are shallow. Gauging stations are located on
Heaton, Hunter, Indiana, Simonton, and Wolf Lakes.
Stream gauging stations are located on the St. Joseph
River at Elkhart, on Christiana Creek at Elkhart, and
on the Elkhart River at Goshen.

Climate

gives data on temperature and precipitation
for the survey area as recorded at Goshen College in
the period 1961 to 1990. [Table 4 shows probable dates
of the first freeze in fall and the last freeze in spring.
provides data on the length of the growing
season.

Soil Survey of

In winter, the average temperature is 25.9 degrees F
and the average daily minimum temperature is 18.5
degrees. The lowest temperature on record, which
occurred at Goshen College on January 21, 1984, was
-24 degrees. In summer, the average temperature is
71 degrees and the average daily maximum
temperature is 82 degrees. The highest temperature
on record, which occurred at Goshen College on June
25, 1988, was 102 degrees.

Growing degree days are shown in table 1. They
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 (40 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 average annual total precipitation is about
35.27 inches. Of this total, about 20.4 inches, or 58
percent, usually falls in May through October. The
growing season for most crops falls within this period.
The heaviest 1-day rainfall during the period of record
was 5.7 inches on July 26, 1981. Thunderstorms occur
on about 42 days each year, and most occur between
April and September.

The average seasonal snowfall is 38.4 inches. The
greatest snow depth at any one time during the period
of record was 28 inches recorded on January 27, 1978.
On an average, 54 days per year have at least 1 inch
of snow on the ground. The heaviest 1-day snowfall on
record was 14 inches recorded on January 26, 1978.

The average relative humidity in midafternoon is
about 62 percent. Humidity is higher at night, and the
average at dawn is about 82 percent. The sun shines
about 73 percent of the time possible in summer and
44 percent in winter. The prevailing wind is from the
west or southwest. Average windspeed is highest,
between 11 and 12 miles per hour, from December to
April.

Farming

In 1994, Elkhart County ranked first among Indiana
counties in the production of cattle, calves, and milk
cows and first in milk production (Gann and Liles, 1995).

In 1982, there were 213,225 acres of farmland and
1,678 farms. By 1992, however, the number of acres
had dropped to 192,311 and the number of farms had
dropped to 1,447. The average farm size was 127
acres in 1982 and 133 acres in 1992.

Corn, soybeans, and hay were the crops grown on
the largest acreages in the county in 1995.



Elkhart County, Indiana

Water Resources

Prepared by Robert Watkins, manager, Environmental Health
Service, Elkhart County Department of Health

The principal surface-water feature in the northern
part of Elkhart County is the St. Joseph River. This
river enters the county from Michigan in the
northeastern part of the county, near Bristol. It then
flows west across the county and through Elkhart into
St. Joseph County. The county is divided by the
Elkhart River, which enters at the southeast corner of
the county and flows to the northwest to Elkhart,
where it joins the St. Joseph River. The two major
lakes in the county are Simonton and Heaton Lakes.
Both are at the northern edge of the county and north
of the St. Joseph River.

The St. Joseph River basin presents one of the
most complex geological settings in Indiana resulting
from the impact of three major ice lobes, a thick mass
of glacial materials, and an irregular bedrock surface.
Because of this complexity, the delineation of distinct
aquifers may not be possible in some areas. Seven
regional aquifer systems are identified within the river
basin based on similarities in geological environments.
Four aquifer systems have been identified in Elkhart
County. These are the Nappanee, the St. Joseph, the
Howe, and the Natural Lakes and Moraines aquifer
systems. In very general terms, however, the county
can be divided into two regions—an upland area to the
south and a river valley area to the north. The thick
glacial till of the upland area over the deep aquifer
system provides aquifer protection because of the low
permeability of the glacial till.

Sandy and loamy soils and shallow aquifers are
dominant in the north and the river valley area.
Because the soils are highly permeable and the water
table is at or near the surface in many areas, this
region is highly susceptible to ground-water
contamination.

Most of the county’s population and manufacturing
is in the river valley area. Because of existing ground-
water contamination and the potential for additional
contamination, the St. Joseph aquifer system in the
northern and northeastern parts of the county and
extending toward the southwest to the county line and
into St. Joseph County has been designated a “Sole
Source Aquifer.” To receive this Federal designation
under the Safe Drinking Water Act, the aquifer must
supply at least 50 percent of the drinking water in an
area with no alternative supply available in comparable
guantity or quality.

The bedrock underlying Elkhart County is of
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Devonian and Mississippian age. Most wells in the
county are screened in glacial materials well above the
bedrock. The aquifers provide one of the most
abundant water supplies in Indiana. Withdrawals of
200 to 500 gallons per minute are common.
Continuous well yields of 500 to 1,500 gallons per
minute are common in areas where sand and gravel
deposits are thick. In contrast, the presence of thick
localized clay deposits in the southern part of the
county may make a sufficient domestic supply of 10
gallons per minute difficult to obtain.

Regionally, the direction of the flow of ground water
generally follows the topography and ultimately is
toward the St. Joseph River and its major tributaries.

Transportation Facilities

There are 216 miles of highways in Elkhart County;,
including 21 miles of the Indiana Toll Road, 91 miles of
Federal highways, and 104 miles of Indiana highways.
There are approximately 1,340 miles of county roads
in Elkhart County, and most of these roads are paved.
The major highways crisscross the county so that all
parts of the county are accessible.

Three airports serve small private planes and small
corporate jet aircraft.

Four main railroad lines serve the county with
approximately 60 miles of track. Amtrak offers the only
rail passenger service from Elkhart County. The
Robert R. Young Memorial Railroad Yard is a major
freight yard that provides a rail route for westbound
freight shipments from the East through Chicago and
serves points in northern and central Indiana.

Schools

Prepared by Nancy Brown, education coordinator, Elkhart
County Soil and Water Conservation District

There are seven public school systems in Elkhart
County. According to official enrollment figures, more
than 31,300 students attended public schools in
Elkhart County in 1996-1997. In order by size, these
schools are Elkhart Community Schools, Goshen
Community Schools, Concord Community Schools,
Middlebury Community Schools, Wa-Nee Community
Schools, Fairfield Community Schools, and Baugo
Community Schools. The Elkhart Community School
Corporation has two high schools. All other
corporations in the county have one high school.

Population and development trends have been on
the increase throughout the county. Each public school
system is addressing ways to increase the capacity of
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their facilities to accommodate more students. There
are also several private schools in the county that
provide educational services for kindergarten through
twelfth grade.

There are several colleges, universities, and
technical schools in Elkhart County. Goshen College is
a private college located in Goshen. lvy Tech has a
campus in Elkhart, and Indiana University, Purdue
University, and Vincennes University all have
extension centers in Elkhart as part of the Lifetime
Learning Center. The Associated Mennonite Biblical
Seminary and Elkhart Beauty College also are in
Elkhart.

Recreation

Prepared by Nancy Brown, education coordinator, Elkhart
County Soil and Water Conservation District

Elkhart County offers many public recreational
opportunities. Many local parks have tennis courts and
areas for playing baseball, volleyball, soccer, and other
sports. The Elkhart County Park and Recreation
Department maintains nearly 1,500 acres of county
parks. Many of these parks are located along the
Elkhart River. They offer fishing, boating, and canoeing
facilities as well as picnic areas, hiking areas, cross-
country skiing trails, and nature trails. The County Park
System also includes an operating grist mill and
historical museum.

Both Goshen and Elkhart manage over 200 acres
of city parks with bicycle paths, picnic areas,
playgrounds, and other recreational areas
Nappanee, New Paris, Middlebury, and Millersburg
also maintain parks for recreational use. The city of
Elkhart operates the Elkhart Environmental Center.
The private Woodlawn Nature Center also is in
Elkhart. There are 13 public and private golf courses in
Elkhart County and numerous commercial camping
facilities.

Recreational uses of private land throughout the
county include camping, hunting, fishing, boating, and
swimming; off-road vehicle trails, horseback riding
trails, cross-country skiing trails, and snowmaobile
trails; and hiking paths.

Manufacturing and Agricultural Business
Services

Elkhart County is known as the capital of the
recreational vehicle (RV) industry. Goshen and Elkhart
have many different industries, many of which are
related to the RV industry. A large pharmaceutical
company is located in Elkhart. Band instruments are
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also manufactured in Elkhart. These industries employ
part of the labor force of the county.

Grain is marketed through local elevators. Some
corn is processed locally in feed mills for animal feed.
The New Energy Corporation, which produces alcohol
from corn, provides a major market for corn in the
area. The remainder of the corn is exported. Soybeans
are shipped to processing plants in Decatur and in
Logansport, Indiana.

Milk from the numerous dairy farms is processed at
Goshen and New Paris. Cheese is produced at
Middlebury.

Shipshewana, Topeka, and Waterways are the
major livestock markets for cattle, hogs, and horses.
Goshen and Warsaw are the major markets for poultry.

Trends in Population and Land Use

According to census data, Elkhart County had a
population of 156,198 in 1990. This number reflects a
population density of about 334 people per square
mile. The population increased by 13.7 percent
between 1980 and 1990 (U.S. Department of
Commerce, 1984).

During the period from 1982 to 1987, the extent of
urbanized land increased by about 4 percent and the
extent of all categories of agricultural land decreased
by the same amount. In 1987, about 68 percent of the
county remained in agricultural use. Approximately
1,740 acres of land is being converted to urban uses
each year. This trend is expected to continue at the
same rate for several years.

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
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Figure 2.—A playground in an area of Waterford loam, 0 to 2 percent slopes, frequently flooded, long duration.

geology, landforms, relief, climate, and natural
vegetation of the area. Each kind of soil and
miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By
observing the soils and miscellaneous areas in the
survey area and relating their position to specific
segments of the landform, a soil scientist develops a
concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist
to predict with a considerable degree of accuracy the
kind of soil or miscellaneous area at a specific location
on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil 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 soil color,
texture, size and shape of soil aggregates, kind and
amount of rock fragments, distribution of plant roots,
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 the United States, is based 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
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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 analysis 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 soil 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, soll
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.
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Formation and Classification of the Soils

This section describes the factors of soil formation
and relates the processes of soil formation to the soils
in the survey area. It also describes the system of soil
classification used by the Natural Resources
Conservation Service.

Factors of Soil Formation

Soils form through physical and chemical
weathering of geologic materials. The characteristics
of a soil at any given point are determined by the
physical and mineralogical composition of the parent
material; the climate under which the soil material was
deposited and has existed since deposition; the plant
and animal life associated with the soil; the relief, or
lay of the land; and the length of time that the forces of
soil formation have acted on the soil material.

Climate and plant and animal life are active factors
of soil formation. These factors act on the parent
material that has accumulated through the weathering
of rock and slowly change it into a natural body that
has genetically related horizons. The effects of climate
and plant and animal life are influenced by relief. The
weather patterns in Elkhart County do not change
significantly; therefore, plants are the major active
factor of soil formation. The parent material affects the
kind of soil profile that forms. Finally, time is needed for
the transformation of the parent material into a soil.
Some time is always required for the differentiation of
soil horizons.

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

Parent Material

Parent material is the geologic mass in which a soll
forms. It can be consolidated, such as bedrock, or it
can be unconsolidated, such as glacial materials,
recent alluvium, windblown materials, or lakebed
deposits. In Elkhart County, the parent materials are

unconsolidated and were deposited by continental
glaciers and by meltwater from those glaciers. The
parent materials are glacial till, glacial outwash,
lacustrine deposits (lakebed materials), recent
alluvium, and some windblown materials. Thick
deposits of organic material also occur. Bedrock is a
few hundred feet below the surface. Parent material
determines the limits of the chemical and
mineralogical composition of the soil. Some of these
materials were reworked and redeposited by the
subsequent actions of water and wind. Some
authorities believe that the most recent glaciers
covered the county about 15,000 years ago and finally
retreated about 12,000 years ago. Although the parent
materials are of similar glacial origin, their properties
vary greatly, sometimes within small areas, depending
on how the materials were deposited.

Glacial till is material deposited directly by glaciers
with little or no water action. It consists of particles of
different sizes that are mixed together. The small
pebbles in glacial till have sharp corners, indicating
that they have not been worn by moving water. The
glacial till in Elkhart County is mainly from the Huron-
Saginaw lobe. A small portion is from the Erie lobe.
This glacial till is calcareous, has a variety of densities,
and is sandy loam, loam, or clay loam. Crosier soils
formed in firm, loamy glacial till. These soils typically
are medium textured and have well developed
structure.

Glacial outwash material was deposited by moving
water from melting glaciers. The size of the particles
that make up glacial outwash varies, depending on the
velocity of the water that carried the material. Rapidly
moving water deposited particles that were heavy
enough to fall out of the current, such as boulders,
cobbles, or gravel. Water that moved more slowly
deposited materials smaller in size. Clay, silt, and very
fine sand were washed downstream. Outwash
deposits generally occur as layers of similar-sized
particles, such as sandy loam, sand, gravel, and other
coarse particles, depending on the weather during the
glacial melting. The warmer the weather, the more
melting occurred and the faster the water was moving;
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therefore, the larger materials were deposited. The
cooler the weather, the less melting occurred and the
slower the water was moving; therefore, the smaller
materials were deposited. Bristol soils formed in
glacial outwash material.

Lacustrine material was deposited by still, ponded,
or very slowly moving glacial meltwater. Lacustrine
materials are finer particles, such as very fine sand,
silt, and clay, that settle in still water. Lacustrine
deposits are silty or clayey. Lacustrine deposits are
generally low and flat on the landscape, but some
lacustrine deposits formed on the top of glaciers.
Water accumulated in the low areas on top of the
glacier and captured the materials blowing over the
top of the glacier. When the glacier melted, these
deposits settled as hills on the landscape. The soils in
Elkhart County that formed in these deposits are
medium textured or fine textured. Del Rey soils are
examples.

Recent alluvium was deposited by floodwater along
presentday streams. This material varies in texture,
depending on the speed of the water from which it was
deposited. Abscota and Waterford soils formed in
recent alluvium.

Organic material occurs as deposits of plant
remains. After the glaciers melted, water was ponded
in depressions or in kettle lakes on outwash plains,
lake plains, and till plains. Grasses and sedges
growing around the edges of these lakes eventually
died, and their remains accumulated in the
depressions. As a result of the wetness and the
subsequent lack of oxygen, the plant remains
decomposed very slowly to an unrecognizable
material, called muck. As the ponded areas evolved,
water-tolerant trees grew and died. They deposited
their remains in the water and thus added to the
accumulation. The ponded areas were eventually filled
with organic material. Houghton soils formed in thick
organic material.

Climate

Climate helps to determine the kind of plant and
animal life on and in the soil, the amount of water
available for the weathering of minerals, the
translocation of soil material, and the rate of chemical
reaction in the soil. These influences are important, but
they affect large areas rather than relatively small
areas, such as a county.

The climate in Elkhart County is cold in winter and
hot and humid in summer. It is presumably similar to
the climate under which the soils formed. The soils in
the county differ from soils that formed under a dry,
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warm climate and from those that formed under a hot,
moist climate. The climate is uniform throughout the
county. There are no major differences among the
soils resulting from any differences in climate.

Plant and Animal Life

Plants have been the principal organisms
influencing the soils in Elkhart County. Bacteria, fungi,
soil micro-organisms, and earthworms also have
affected the formation of the soils. The chief
contribution of plant and animal life to soil formation is
the addition of organic matter and nitrogen to the soil.
The kind of organic material on and in the soll
depends on the kinds of native plants that grew on the
soil. The remains of these plants accumulated on the
surface, decayed, and eventually became soil organic
matter. The roots of the plants provided channels for
the downward movement of water through the soil and
added organic matter as they decayed. Bacteria and
soil micro-organisms helped to break down the
organic matter into plant nutrients.

The native vegetation in Elkhart County was mainly
deciduous trees, but a few areas supported prairie
grasses. Differences in natural soil drainage and
variations in the kind of parent material affected the
composition of the vegetative cover. Some well
drained glacial outwash soils, such as Volinia soils,
formed under prairie grasses. Other well drained
upland soils, such as Riddles soils, mainly supported
a variety of oak, walnut, and hickory. The somewhat
excessively drained Coloma soils supported white oak
and black oak. Wet soils, such as Brookston and
Sebewa soils, primarily supported pin oak, black
willow, cottonwood, and sycamore. The well drained
soils that formed dominantly under forest vegetation
generally have less organic matter and are more
leached than the well drained soils that formed
dominantly under prairie grasses.

Relief

Relief, or topography, has had a marked effect on
the soils in Elkhart County through its influence on
natural soil drainage, runoff, erosion, plant cover, and
soil temperature. Slopes in the county range from
nearly level to very steep. Runoff is the most rapid on
the steeper slopes. Water is temporarily ponded in the
lower areas.

Natural soil drainage classes in the county range
from excessively drained on sandy ridgetops to very
poorly drained in depressions filled with organic
materials. Through its effect on soil aeration, drainage
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determines the color of the soil. Water and air move
freely through well drained soils but very slowly
through very poorly drained soils. In well aerated soils,
the iron compounds that give soils their color are
brightly colored and oxidized. The excessively drained
Coloma soils are examples of well aerated soils.

Very poorly drained soils are dull gray because the
iron has been reduced and leached, leaving the soil
with the natural mineral color. Gilford mucky sandy
loam is an example of a poorly aerated soil.

Soils with intermediate drainage are poorly drained,
somewhat poorly drained, moderately well drained,
and well drained. The depth to the water table and the
depth to reduced gray colors vary in these soils. Well
drained soils do not have a water table within a depth
of 40 inches.

Time

Time, usually a very long time, is required for the
processes of soil formation to result in the formation of
distinct horizons. Differences in the length of time that
the parent material has been in place and the amount
of disturbance, such as erosion or deposition, are
commonly reflected in the degree of profile
development.

The soils in Elkhart County range from recently
deposited, such as soils on flood plains, to
approximately 15,000 years old, such as soils on
uplands. The glacial deposits in which many of the
soils formed have been exposed to the soil-forming
processes long enough for the development of distinct
horizons. Soils that formed along flood plains are very
young because new material is being deposited
frequently, and the soil-forming process starts again
with each disturbance.

Processes of Soil Formation

Several processes have been involved in the
formation of the soils in Elkhart County. These
processes are additions, such as organic matter;
losses or dissolution, transfer, and removal of
compounds, such as calcium carbonate and bases;
liberation and translocation of silicate clay minerals;
and transformation, such as reduction and transfer of
iron or weathering of silicate clays. In most soils, more
than one of these processes have helped to
differentiate horizons (Ruhe, 1956; Stevenson, 1982).

Some organic matter has accumulated in the
surface layer of all of the soils in the county. The
content of organic matter ranges from very low to very
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high in the soils in Elkhart County, but it is moderate in
most of the soils. Generally, the soils that have the
most organic matter, such as Gilford and Houghton
soils, have a thick, dark surface soil and are very
poorly drained (Simonson, 1959).

Carbonates and bases have been leached from the
upper horizons of nearly all of the soils in Elkhart
County. Leaching of carbonates and salts preceded
the translocation of silicate clay minerals. Most of the
carbonates and the salts have been leached from the
A and B horizons of well drained soils. Even in the wet
soils, some leaching is indicated by the absence of
carbonates and by an acid reaction. Leaching of wet
soils is slower because of a high water table or the
slow movement of water through the profile
(Simonson, 1959).

Clay accumulates in pores and on the faces of
structural units along which water moves. The leaching
of bases and the subsequent translocation of silicate
clays are among the more important processes of
horizon differentiation in the county. Miami soils are
examples of soils in which translocated silicate clay
has accumulated in the Bt horizon.

Gleying, or the reduction and transfer of iron, has
occurred in all of the very poorly drained to moderately
well drained soils. In these naturally wet soils, this
process has significantly affected horizon
differentiation. A gray color in the subsoil indicates the
reduction and redistribution of an iron oxide. Reduction
is commonly accompanied by a transfer of the iron,
either from upper horizons to lower horizons, or by the
removal of the iron from the soil profile. Mottles (now
referred to as redoximorphic features), which are in
soil horizons that have been reduced, indicate the
segregation of iron oxide (Birkeland, 1974; Birkeland,
1984; Buol and others, 1980; Franzmeier, 1997; Jenny,
1941).

Classification of the Soils

The system of soil classification used by the
National Cooperative Soil Survey has six categories
(Soil Survey Staff, 1996 and 1999). 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. shows the
classification of the soils in the survey area. The extent
of the soils is shown in

The categories of soil classification are defined in
the following paragraphs.
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ORDER. Twelve 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 Alfisol.

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 Udalf (Ud,
meaning humid, plus alf, from Alfisol).

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
Hapludalfs (Hapl, meaning minimal horizonation, plus
udalf, the suborder of the Alfisols that has a udic
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 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 Hapludalfs.

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
characteristics considered are particle-size class,
mineralogy class, cation-exchange activity class, soil
temperature regime, soil depth, and reaction class. A
family name consists of the name of a subgroup
preceded by terms that indicate soil properties. An
example is fine-silty, mixed, mesic Typic Hapludalfs.

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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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” (Soil Survey Division Staff,
1993). Many of the technical terms used in the
descriptions are defined in “Keys to Soil Taxonomy”
(Soil Survey Staff, 1996). 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 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 under the heading “Use
and Management of the Soils.”

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. 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 soils. 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 soils. 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 and gives the principal
hazards and limitations to be considered in planning
for specific uses.

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
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differ in slope, stoniness, frequency of flooding, 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, Bristol
loamy sand, 10 to 18 percent slopes, eroded, is a
phase of the Bristol series.

Some map units are made up of two or more
major soils or miscellaneous areas. These map units
are called 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. Riddles-
Oshtemo complex, 0 to 1 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, gravel, is an example.
Miscellaneous areas are not members of a soil series,
but the descriptions are in alphabetical order in this
section.

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.

Abscota Series

Taxonomic classification: Mixed, mesic Oxyaquic
Udipsamments

Typical Pedon for the Series

Abscota loamy sand, on a convex slope of 2 percent,
in a wooded area on a flood plain, 1,600 feet south
and 2,500 feet east of the northwest corner of sec. 12,
T.5N., R. 12 W.; Kent County, Michigan:

A—-O0 to 5 inches; very dark grayish brown (10YR
3/2) loamy sand, light brownish gray (10YR 6/2)
dry; weak fine granular structure; very friable;
many roots; slightly acid; abrupt wavy
boundary.

Bw1—5 to 11 inches; yellowish brown (10YR 5/4)
loamy sand; weak coarse subangular blocky
structure; very friable; common roots; slightly acid;
clear smooth boundary.

Bw2—11 to 14 inches; light yellowish brown (10YR
6/4) loamy sand; weak medium subangular blocky

Soil Survey of

structure; very friable; common roots; slightly acid;
clear smooth boundary.

C1—14to 28 inches; light yellowish brown (10YR 6/4)
sand; single grain; loose; few roots; slightly acid;
clear smooth boundary.

C2—28to 38 inches; pale brown (10YR 6/3) sand;
single grain; loose; common coarse faint yellowish
brown (10YR 5/4) masses of iron oxide
accumulation in the matrix; few roots; slightly acid;
clear smooth boundary.

C3—38 to 48 inches; light yellowish brown (10YR 6/4)
sand; single grain; loose; many coarse very dark
grayish brown (10YR 3/2) organic stains; slightly
acid; clear smooth boundary.

C4—48 to 52 inches; yellowish brown (10YR 5/6)
sand; single grain; common coarse distinct brown
(10YR 5/3) masses of iron oxide accumulation in
the matrix; slightly alkaline; abrupt smooth
boundary.

Cg—52 to 60 inches; dark grayish brown (10YR 4/2)
sand; single grain; loose; few medium prominent
yellowish brown (10YR 5/8) masses of iron oxide
accumulation in the matrix; slightly alkaline.

Range in Characteristics for MLRA 98

Depth to redoximorphic features: 40 to more than 60
inches

Note: These soils are saturated with water in at least
one layer within 40 inches of the mineral surface
for 1 month per year in 6 or more out of 10 years.

Depth to sand and gravel: 4 to 24 inches

Depth to the C horizon: 4 to 36 inches

A or Ap horizon:
Color—hue of 10YR, value of 2 to 4, and chroma
of1t0 3
Content of rock fragments—oO0 to 10 percent
Reaction—slightly acid to neutral

Bw horizon:
Color—hue of 7.5YR or 10YR, value of 4 to 6, and
chroma of 2to 6
Texture—sand, loamy fine sand, or loamy sand
Content of rock fragments—oO0 to 10 percent
Reaction—slightly acid to slightly alkaline

C or Cg horizon:

Color—hue of 7.5YR or 10YR, value of 3 to 7, and
chroma of 2to 6

Texture—dominantly fine sand, sand, coarse
sand, gravelly coarse sand, or gravelly sand;
loamy sand or loamy fine sand in the upper part
in some pedons; gravelly coarse sand common
below a depth of 50 inches

Content of rock fragments—oO to 25 percent

Reaction—slightly acid to moderately alkaline
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AahAK—Abscota loamy sand, O to 2
percent slopes, occasionally flooded,
brief duration

Setting
Landform: Flood plains
Position on the landform: Swells
Soil Properties and Qualities

Parent material: Alluvium

Drainage class: Moderately well drained

Available water capacity: Moderate (about 4.0 inches
in the upper 60 inches)

Composition

Abscota soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent
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Inclusions

Similar inclusions:

* Soils that have a dark surface layer more than 10
inches thick

* Soils that contain more clay and less sand in the
subsoil than the Abscota soil

Contrasting inclusions:

» Gravelton soils in depressions and natural
drainageways

» Waterford soils on the lower swells

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section
» “Forestland” section

Figure 3.—Flooding of the Elkhart River in an area of Abscota soils.
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» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Adrian Series

Taxonomic classification: Sandy or sandy-skeletal,
mixed, euic, mesic Terric Haplosaprists

Typical Pedon for the Series

Adrian muck, on a slope of 1 percent, in an area of
marsh vegetation; 1,020 feet north and 100 feet east
of the southwest corner of sec. 16, T. 9 N., R. 1 W.;
Gratiot County, Michigan:

0Oal—0 to 16 inches; muck, black (10YR 2/1) broken
face, black (N 2/0) rubbed; about 12 percent fiber,
less than 5 percent rubbed; moderate medium
granular structure; primarily herbaceous fibers;
neutral; abrupt wavy boundary.

0Oa2—16 to 20 inches; muck, black (10YR 2/1) broken
face, very dark brown (10YR 2/2) rubbed; about
15 percent fiber, less than 5 percent rubbed; weak
coarse subangular blocky structure; primarily
herbaceous fibers; slightly acid; gradual wavy
boundary.

0Oa3—20 to 27 inches; muck, black (10YR 2/1) broken
face and rubbed; about 12 percent fiber, less than
5 percent rubbed; weak thick platy structure;
primarily herbaceous fibers; moderately acid;
gradual wavy boundary.

0Oad—27 to 34 inches; muck, black (10YR 2/1) broken
face and rubbed; about 12 percent fiber, less than
5 percent rubbed; massive; primarily herbaceous
fibers; strongly acid; abrupt smooth boundary.

Cg—34to 80 inches; gray (10YR 5/1) sand; single
grain; loose; common medium prominent light
olive brown (2.5Y 5/4) masses of iron oxide
accumulation; strongly effervescent; moderately
alkaline.

Range in Characteristics for MLRA 98
Depth to sand and gravel: 16 to 51 inches

Surface tier:
Color—hue of 10YR to 5YR or N, value of 2, and
chroma of 0 to 3
Reaction—strongly acid to neutral

Subsurface and bottom tiers:
Color—hue of 10YR to 5YR or N, value of 2 or 3,
and chroma of 0 to 3
Reaction—strongly acid to neutral

Soil Survey of

Cg or C horizon:

Color—hue of 5YR to 5Y, value of 2 to 6, and
chroma of 1 to 4

Texture—sand, coarse sand, fine sand,
loamy sand, gravelly sand, or gravelly loamy
sand

Content of rock fragments—oO to 25 percent

Reaction—slightly acid to moderately alkaline

AbhAN—Adrian muck, drained,0to 1
percent slopes

Setting

Landform: Flood plains and outwash plains
Position on the landform: Depressions and natural
drainageways

Soil Properties and Qualities

Parent material: Organic deposits over outwash

Drainage class: \ery poorly drained

Available water capacity: Very high (about 15.1 inches
in the upper 60 inches)

Composition

Adrian soil and similar inclusions: 80 percent
Contrasting inclusions: 20 percent

Inclusions

Similar inclusions:

» Houghton soils in the deeper depressions on
outwash plains

 Soils that have strata of sand within the muck layers;
on flood plains

Contrasting inclusions:

» Edwards and Muskego soils in the deeper
depressions on outwash plains

* Gilford soils in the shallower depressions, in natural
drainageways, and on flats; on outwash plains

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section
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AbhAU—Adrian muck, undrained,0to 1
percent slopes

Setting

Landform: Flood plains and outwash plains
Position on the landform: Depressions and natural
drainageways

Soil Properties and Qualities

Parent material: Organic deposits over outwash

Drainage class: \ery poorly drained

Available water capacity: Very high (about 15.1 inches
in the upper 60 inches)

Composition

Adrian soil and similar inclusions: 80 percent
Contrasting inclusions: 20 percent

Inclusions

Similar inclusions:

» Houghton and Muskego soils in the deeper
depressions on outwash plains

 Soils that have strata of sand within the muck layers;
on flood plains

Contrasting inclusions:

» Edwards soils in the deeper depressions on outwash
plains

* Gilford soils in the shallower depressions, in natural
drainageways, and on flats; on outwash plains

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

* “Windbreaks and Environmental Plantings” section
» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section

» “Engineering” section

» “Soil Properties” section

Bainter Series

Taxonomic classification: Coarse-loamy, mixed,
semiactive, mesic Mollic Hapludalfs

Typical Pedon for the Series

Bainter sandy loam, 0 to 1 percent slopes ina
cultivated field; 2,520 feet north and 2,335 feet west of
the southeast corner of sec. 17, T.35N.,R. 7 E,;
USGS Wallasey topographic quadrangle; latitude 41
degrees 29 minutes 14 seconds N. and longitude 85
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degrees 44 minutes 25 seconds W.; Elkhart County,
Indiana:

Ap—oO0 to 9 inches; dark brown (10YR 3/3) sandy loam,
brown (10YR 5/3) dry; weak fine and medium
granular structure; very friable; common fine and
medium roots throughout; common very fine and
fine vesicular and tubular pores; 4 percent
pebbles; moderately acid; abrupt smooth
boundary.

E—9 to 13 inches; 90 percent brown (10YR 4/3) and
10 percent brown (10YR 5/3) sandy loam; weak
fine and medium subangular blocky structure; very
friable; common fine and medium roots
throughout; common very fine and fine vesicular
and tubular pores; 1 percent pebbles; moderately
acid; clear wavy boundary.

2Bt1—13 to 22 inches; dark yellowish brown (10YR
4/4) sandy loam; weak medium and coarse
subangular blocky structure; friable; common very
fine and fine roots between peds; common very
fine to medium vesicular and tubular pores; few
distinct discontinuous brown (7.5YR 4/4) clay films
on faces of peds; common distinct discontinuous
dark brown (10YR 3/3) organic coats in root
channels and/or pores; 13 percent pebbles;
slightly acid; clear wavy boundary.

2Bt2—22 to 31 inches; brown (7.5YR 4/4) coarse
sandy loam; weak and moderate fine and medium
subangular blocky structure; friable; common very
fine and fine roots between peds; common very
fine to medium vesicular and tubular pores;
common distinct discontinuous brown (7.5YR 4/3)
clay films on faces of peds and in pores; 11
percent pebbles; neutral; clear wavy boundary.

2Bt3—31 to 39 inches; brown (7.5YR 4/4) gravelly
coarse sandy loam; weak and moderate fine and
medium subangular blocky structure; friable;
common very fine and fine roots between peds;
common very fine to medium vesicular and tubular
pores; common distinct discontinuous brown
(7.5YR 4/3) clay films on faces of peds; 29 percent
pebbles; neutral; clear wavy boundary.

2Bt4—39 to 44 inches; brown (7.5YR 4/4) sandy loam;
weak fine and medium subangular blocky
structure; friable; common very fine and fine roots
between peds; common very fine to medium
vesicular and tubular pores; common distinct
discontinuous dark brown (7.5YR 4/3 and 3/3) clay
films on faces of peds and in pores; 12 percent
pebbles; neutral; clear smooth boundary.

2Bt5—44 to 54 inches; brown (7.5YR 4/4) sandy clay
loam; moderate fine and medium subangular
blocky structure; friable; common very fine and
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fine roots between peds; common very fine to
medium vesicular and tubular pores; common
distinct discontinuous dark brown (7.5YR 3/3) clay
films on faces of peds; 14 percent pebbles;
neutral; clear wavy boundary.

3C—54 to 80 inches; light yellowish brown (10YR 6/4),
pale brown (10YR 6/3), and dark grayish brown
(10YR 4/2) coarse sand; single grain; loose; 13
percent pebbles; strongly effervescent; slightly
alkaline.

Range in Characteristics for MLRA 98

Thickness of the A horizon: 7 to 9 inches

Depth to the base of the argillic horizon: 40 to 70
inches

Depth to sand and gravel: 40 to 70 inches

Ap, A, or AB horizon:
Color—hue of 10YR or 7.5YR, value of 2 or 3, and
chromaof 1to 3
Content of rock fragments—oO0 to 6 percent
Reaction—moderately acid to neutral

E, EB, BE, or BA horizon (if it occurs):
Color—hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 2 to 4
Content of rock fragments—oO0 to 6 percent
Reaction—strongly acid to neutral

2Bt horizon:

Color—hue of 10YR or 7.5YR, value of 4 to 6, and
chroma of 3to 6

Texture—sandy loam, coarse sandy loam, or
sandy clay loam; the gravelly analogs of these
textures in the lower part

Content of rock fragments—3 to 15 percent gravel
in the upper part and 6 to 35 percent gravel in
the lower part; 0 to 5 percent cobbles in the
lower part

Reaction—strongly acid to neutral in the upper
part and strongly acid to slightly alkaline in the
lower part

BC horizon (if it occurs):
Color—hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 2 to 4
Texture—loamy sand or loamy coarse sand
Content of rock fragments—oO0 to 6 percent
Reaction—moderately acid to slightly alkaline

3C horizon:
Color—hue of 10YR or 7.5YR, value of 4 to 7, and
chroma of 3 or 4
Texture—sand, loamy sand, coarse sand, or
gravelly coarse sand

Soil Survey of

Content of rock fragments—10 to 50 percent
gravel and 0 to 5 percent cobbles
Reaction—slightly alkaline or moderately alkaline

BaaA—Bainter sandy loam, 0 to 1 percent
slopes
Setting

Landform: Outwash plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Outwash

Drainage class: Well drained

Available water capacity: Moderate (about 6.7 inches
in the upper 60 inches)

Composition

Bainter soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

 Soils that have more clay in the subsoil than the
Bainter soll

 Soils that have a thinner solum than that of the
Bainter soll

Contrasting inclusions:

* Bristol soils on the higher swells

» Bronson soils on the lower swells

 Soils that have a wet substratum; in depressions

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

BaaB—Bainter sandy loam, 1 to 4 percent
slopes
Setting

Landform: Outwash plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Outwash
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Drainage class: Well drained
Available water capacity: Moderate (about 6.7 inches
in the upper 60 inches)

Composition

Bainter soil and similar inclusions: 85 percent
Contrasting inclusions: 15 percent

Inclusions

Similar inclusions:

 Soils that have more clay in the subsoil than the
Bainter soll

 Soils that do not have a dark surface layer
 Soils that have a thinner solum than that of the
Bainter soll

Contrasting inclusions:

* Bristol soils on the higher swells

» Bronson soils on the lower swells

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Baugo Series

Taxonomic classification: Fine-loamy, mixed,
semiactive, mesic Aeric Epiaqualfs

Typical Pedon for the Series

Baugo silt loam, 0 to 1 percent slopes, in a cultivated
field; 1,930 feet north and 200 feet east of the
southwest corner of sec. 3, T. 36 N., R. 4 E.; USGS
Wakarusa topographic quadrangle; latitude 41
degrees 35 minutes 59 seconds N. and longitude 86
degrees 3 minutes 34 seconds W.; Elkhart County,
Indiana:

Apl—o0 to 5 inches; dark grayish brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) dry; weak
fine granular structure; friable; common very fine
and fine roots throughout; common medium
moderate-continuity and common very fine and
fine low-continuity interstitial and tubular pores;
neutral; clear smooth boundary.

Ap2—5 to 11 inches; dark grayish brown (10YR 4/2)
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silt loam, light brownish gray (10YR 6/2) dry;
moderate fine subangular blocky structure; friable;
common very fine and fine roots throughout;
common medium moderate-continuity and
common very fine and fine low-continuity
interstitial and tubular pores; neutral; abrupt
smooth boundary.

Bt—11 to 14 inches; yellowish brown (10YR 5/6) silty
clay loam; moderate medium subangular blocky
structure; friable; common fine roots throughout;
common medium moderate-continuity and
common fine and very fine low-continuity
interstitial and tubular pores; few faint patchy gray
(10YR 5/1) clay films on faces of peds; many
medium distinct grayish brown (10YR 5/2) iron
depletions in the matrix; neutral; clear wavy
boundary.

Btgl—14 to 22 inches; grayish brown (10YR 5/2) silty
clay loam; moderate medium subangular blocky
structure; firm; common fine roots throughout;
common medium moderate-continuity and
common fine and very fine low-continuity
interstitial and tubular pores; common distinct
discontinuous gray (10YR 5/1) clay films on faces
of peds; many medium distinct yellowish brown
(10YR 5/6) masses of iron oxide accumulation in
the matrix; common medium rounded black (N 2/0)
masses of iron-manganese oxide accumulation
throughout; neutral; clear wavy boundary.

Btg2—22 to 29 inches; grayish brown (10YR 5/2) silty
clay loam; moderate medium subangular blocky
structure; firm; common fine roots throughout;
common medium moderate-continuity and
common fine and very fine low-continuity
interstitial and tubular pores; common faint
discontinuous gray (10YR 5/1) clay films on faces
of peds; many medium distinct yellowish brown
(10YR 5/6) masses of iron oxide accumulation in
the matrix; few medium rounded black (N 2/0)
masses of iron-manganese oxide accumulation
throughout; neutral; clear wavy boundary.

BC—29 to 36 inches; yellowish brown (10YR 5/6) silt
loam; weak coarse subangular blocky structure;
firm; common fine roots throughout; common
medium moderate-continuity and common fine
and very fine low-continuity interstitial and tubular
pores; few medium rounded black (N 2/0) masses
of iron-manganese oxide accumulation
throughout; many medium distinct grayish brown
(10YR 5/2) iron depletions in the matrix; neutral;
abrupt wavy boundary.

2CBg—36 to 42 inches; grayish brown (10YR 5/2)

sand; weak coarse subangular blocky structure;



28

very friable; many medium distinct yellowish brown
(10YR 5/4) masses of iron oxide accumulation in
the matrix; neutral; clear wavy boundary.

2CB—42 to 51 inches; yellowish brown (10YR 5/4)
loamy sand; weak coarse subangular blocky
structure; very friable; many medium distinct
grayish brown (10YR 5/2) iron depletions in the
matrix; neutral; clear wavy boundary.

2C—51 to 56 inches; brown (10YR 5/3), stratified sand
and gravelly sand; single grain; loose; common
medium distinct gray (10YR 5/1) iron depletions in
the matrix; 20 percent gravel and 5 percent
cobbles in the lower 2 inches; neutral; abrupt wavy
boundary.

3Cd—56 to 80 inches; reddish brown (5YR 5/4) loam;
massive; very firm; 3 percent gravel; strongly
effervescent; moderately alkaline.

Range in Characteristics for MLRA 111

Depth to the base of the argillic horizon: 25 to 50
inches

Depth to sand and gravel: 40 to 60 inches

Depth to till: 50 to 80 inches

Ap horizon:
Color—hue of 10YR, value of 4, and chroma of 2
or3
Content of rock fragments—oO to 3 percent
Reaction—moderately acid to neutral

E horizon (if it occurs):
Color—hue of 10YR, value of 4 or 5, and chroma
of 2or3
Content of rock fragments—oO0 to 3 percent
Reaction—moderately acid to neutral

Bt or Btg horizon:
Color—hue of 7.5YR, 10YR, or 2.5Y, value of 4 to
6, and chroma of 1 to 6
Texture—clay loam or silty clay loam
Content of rock fragments—O0 to 5 percent
Reaction—moderately acid to neutral

BC or BCg horizon (if it occurs):
Color—hue of 7.5YR, 10YR, or 2.5Y, value of 4 to
6, and chroma of 1 to 6
Texture—loam, silt loam, sandy loam, or fine
sandy loam
Content of rock fragments—O0 to 5 percent
Reaction—moderately acid to neutral

2CB, 2Cg, or Cg horizon:
Color—hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 1to 6
Texture—loamy sand, sand, gravelly sand, or thin
strata of sandy loam, fine sandy loam, and very
fine sandy loam

Soil Survey of

Content of rock fragments—oO0 to 20 percent gravel
and 0 to 5 percent cobbles
Reaction—slightly acid to moderately alkaline

3Cd horizon:
Color—hue of 10YR, 5YR or 2.5Y, value of 4 to 6,
and chroma of 1to 6
Texture—loam or fine sandy loam
Content of rock fragments—oO0 to 10 percent gravel
and 0 to 1 percent cobbles
Reaction—slightly alkaline or moderately alkaline

BbmA—Baugo silt loam, 0 to 1 percent
slopes
Setting

Landform: Lake plains and till plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Outwash over till

Drainage class: Somewhat poorly drained

Available water capacity: High (about 6.5 inches in the
upper 60 inches)

Composition

Baugo soil and similar inclusions: 85 percent
Contrasting inclusions: 15 percent

Inclusions

Similar inclusions:

» Soils that are better drained than the Baugo soil
 Soils that do not have a till substratum

» Soils that have a thicker solum than that of the
Baugo soll

Contrasting inclusions:

» Rensselaer soils in depressions and natural
drainageways on till plains

» Del Rey soils on swells on lake plains

» Brady soils on the higher swells on till plains

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section
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Blount Series

Taxonomic classification: Fine, illitic, mesic Aeric
Epiaqualfs

Typical Pedon for the Series

Blount silt loam, on a northwest-facing, concave slope
of 1 percent, in a cultivated field at an elevation of 867
feet; 130 feet west and 1,880 feet south of the
northeast corner of sec. 3, T.6 S., R. 1 E.; USGS
Erastus topographic quadrangle; latitude 40 degrees,
33 minutes, 35 seconds N. and longitude 84 degrees,
46 minutes, 45 seconds W.; NAD 1927; Mercer
County, Ohio:

Ap—-0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) dry;
moderate fine and medium granular structure;
friable; common roots; 3 percent pebbles; slightly
acid; abrupt smooth boundary.

Btg—7 to 12 inches; grayish brown (10YR 5/2) silty
clay; moderate medium subangular structure; firm;
common roots; common distinct dark grayish
brown (10YR 4/2) clay films on faces of peds;
common distinct light gray (10YR 7/1) clay
depletions on vertical faces of peds; many distinct
yellowish brown (10YR 5/4) irregularly shaped
masses of iron accumulation with clear
boundaries in the matrix; 3 percent pebbles;
strongly acid; clear wavy boundary.

Bt—12 to 23 inches; dark yellowish brown (10YR 4/4)
clay; weak fine and medium prismatic structure
parting to moderate medium subangular blocky;
firm; few roots; many distinct grayish brown (10YR
5/2) clay films on faces of peds; many faint dark
grayish brown (10YR 4/2) irregularly shaped iron
depletions with clear boundaries in the matrix;
common distinct gray (10YR 5/1) irregularly
shaped iron depletions with clear boundaries and
yellowish brown (10YR 5/6) irregularly shaped
masses of iron accumulation with diffuse
boundaries in the matrix; 4 percent pebbles;
slightly acid; clear wavy boundary.

BCg—23 to 30 inches; grayish brown (10YR 5/2) silty
clay loam; weak medium subangular blocky
structure; firm; few faint dark grayish brown (10YR
4/2) clay films on vertical faces of peds; few
distinct light gray (10YR 7/2) carbonate coats on
vertical faces of peds; many distinct dark yellowish
brown (10YR 4/4) and common distinct yellowish
brown (10YR 5/6) irregularly shaped masses of
iron accumulation with clear boundaries in the
matrix; 8 percent pebbles; slightly effervescent;
slightly alkaline; clear wavy boundary.

CB—30to 42 inches; brown (10YR 4/3) clay loam;
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weak medium platy structure; very firm; common
distinct white (10YR 8/1) carbonate coats on faces
of peds; common faint dark grayish brown (10YR
5/2) irregularly shaped iron depletions with diffuse
boundaries in the matrix; 10 percent pebbles;
strongly effervescent; moderately alkaline; gradual
wavy boundary.

Cd1—42 to 54 inches; brown (10YR 5/3) clay loam;
massive; very firm; common distinct light gray
(10YR 7/1) carbonate coats on faces of peds; few
distinct dark gray (10YR 4/1) irregularly shaped
iron depletions with diffuse boundaries in the
matrix; 10 percent pebbles; strongly effervescent;
moderately alkaline; gradual wavy boundary.

Cd2—54 to 80 inches; brown (10YR 4/3) clay loam;
massive; very firm; 10 percent pebbles; strongly
effervescent; moderately alkaline.

Range in Characteristics for MLRA 111

Depth to the base of the argillic horizon: 20 to 40
inches; dominantly 28 to 40 inches
Depth to free carbonates: 19 to 40 inches

Ap horizon:
Color—hue of 10YR, value of 3 or 4 (6 dry), and
chromaof 1to 3
Texture—silt loam or loam
Content of rock fragments—O0 to 5 percent
Reaction—strongly acid to neutral

A horizon:
Color—hue of 10YR, value of 2 or 3 (4 or 5 dry),
and chroma of 1 or 2
Content of rock fragments—O0 to 5 percent
Reaction—strongly acid to neutral

E or Eg horizon:
Color—hue of 10YR or 2.5Y, value of 4 or 5, and
chroma of 1 or 2
Texture—silt loam or loam
Content of rock fragments—O0 to 5 percent
Reaction—strongly acid to neutral

Bt or Btg horizon:

Color—hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 1 to 4

Texture—silty clay loam, clay loam, silty clay, or
clay

Content of rock fragments—3 to 5 percent

Reaction—very strongly acid to slightly acid in the
upper part and moderately acid to slightly
alkaline in the lower part

BC or BCg horizon:
Color—hue of 10YR or 2.5Y, value of 4 to 6, and
chromaof 1to 6
Texture—silty clay loam, clay loam, or silty clay
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Content of rock fragments—3 to 5 percent
Reaction—slightly acid to slightly alkaline

Cd horizon:
Color—hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 1to 6
Texture—silty clay loam or clay loam
Content of rock fragments—>5 to 10 percent
Reaction—slightly alkaline or moderately alkaline

BlaA—Blount loam, 0 to 1 percent slopes

Setting

Landform:Till plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Glacial till

Drainage class: Somewhat poorly drained

Available water capacity: Moderate (about 8.7 inches
in the upper 60 inches)

Composition

Blount soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

* Soils that are better drained than the Blount soll
 Soils that have less clay and more sand in the
surface layer and subsoil than the Blount soil

* Soils that have a thicker solum than that of the
Blount soil

Contrasting inclusions:

» Glynwood soils on the higher swells and knolls
» Pewamo soils in depressions and natural
drainageways

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Soil Survey of

BlaB—Blount loam, 1 to 4 percent slopes

Setting

Landform:Till plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Glacial till

Available water capacity: Moderate (about 8.7 inches
in the upper 60 inches)

Drainage class: Somewhat poorly drained

Composition

Blount soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

* Soils that are better drained than the Blount soll
 Soils that have less clay and more sand in the
surface layer and subsoil than the Blount soil
 Soils that are less sloping than the Blount soil
* Soils that have a thicker solum than that of the
Blount soil

Contrasting inclusions:

» Glynwood soils on the higher swells and knolls
» Pewamo soils in depressions and natural
drainageways

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Brady Series

Taxonomic classification: Coarse-loamy, mixed, active,
mesic Aquollic Hapludalfs

Typical Pedon for the Series

Brady sandy loam, on a slope of 1 percent, in a
cultivated field about 3 miles southwest of the town of
Charlotte; 800 feet east and 500 feet north of the
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center of sec. 33, T. 2 N., R. 5 W.; Eaton County;,
Michigan:

Ap—oO0 to 9 inches; very dark grayish brown (10YR 3/2)
sandy loam, grayish brown (10YR 5/2) dry;
moderate medium granular structure; friable;
slightly acid; abrupt smooth boundary.

E—9 to 13 inches; grayish brown (10YR 5/2) sandy
loam; weak coarse granular structure; friable; few
fine distinct yellowish brown (10YR 5/6) masses of
iron oxide accumulation in the matrix; slightly acid;
clear wavy boundary.

BE—13 to 23 inches; brown (10YR 5/3) sandy loam;
weak coarse subangular blocky structure; friable;
many medium distinct gray (10YR 5/1) iron
depletions in the matrix; moderately acid; clear
wavy boundary.

Bt—23 to 37 inches; dark yellowish brown (10YR 4/4)
sandy loam; moderate medium subangular blocky
structure; friable; few faint clay films on faces of
peds and bridging sand grains; very dark grayish
brown (10YR 3/2) sandy loam wormcasts and
fillings in root channels; many medium distinct
yellowish brown (10YR 5/8) masses of iron oxide
accumulation in the matrix; many medium distinct
gray (10YR 5/1) iron depletions in the matrix;
about 6 percent pebbles; moderately acid; abrupt
irregular boundary.

BC—37 to 56 inches; dark brown (7.5YR 4/4) loamy
sand; weak coarse subangular blocky structure;
very friable; few thin (/s inch to 2 inches thick)
discontinuous layers of dark brown (7.5YR 4/4)
sandy loam; few medium distinct yellowish brown
(10YR 5/8) masses of iron oxide accumulation in
the matrix; few medium distinct gray (10YR 5/1)
iron depletions in the matrix; neutral; abrupt
irregular boundary.

2C—56 to 60 inches; brown (10YR 5/3) gravelly
coarse sand; single grain; loose; common medium
distinct gray (10YR 5/1) iron depletions in the
matrix; about 15 percent gravel; slightly
effervescent; slightly alkaline.

Range in Characteristics for MLRA 98

Depth to the base of the argillic horizon: 36 to 60
inches

Depth to sand and gravel: 36 to more than 60 inches

Depth to free carbonates: 40 to 60 inches

Ap horizon:
Color—hue of 7.5YR or 10YR, value of 2 or 3, and
chroma of 1to 3
Content of rock fragments—oO to 25 percent
Reaction—strongly acid to neutral
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E, EB, or BE horizon:
Color—hue of 10YR, value of 5 or 6, and chroma
of 2to 4
Texture—sandy loam, fine sandy loam, loamy fine
sand, or loamy sand
Content of rock fragments—oO to 25 percent
Reaction—strongly acid to neutral

Bt horizon:

Color—hue of 7.5YR or 10YR, value of 4 to 6, and
chroma of 3to 6

Texture—dominantly sandy loam or gravelly sandy
loam; less commonly sandy clay loam, gravelly
sandy clay loam, or clay loam

Content of rock fragments—oO to 25 percent

Reaction—strongly acid to slightly acid

BC or BCg horizon:
Color—hue of 7.5YR or 10YR, value of 4 to 7, and
chroma of 2to 6
Texture—sandy loam or loamy sand
Content of rock fragments—oO to 25 percent
Reaction—strongly acid to neutral

2C or 2Cg horizon:

Color—hue of 10YR, value of 4 to 6, and chroma
of1to 4

Texture—gravelly coarse sand, coarse sand,
sand, gravelly sand, very gravelly sand, or
stratified coarse sand and gravel

Content of rock fragments—10 to 55 percent

Reaction—neutral to moderately alkaline

BshA—Brady sandy loam, O to 1 percent
slopes
Setting

Landform: Outwash plains and outwash terraces
Position on the landform: Swells
Soil Properties and Qualities

Parent material: Till over outwash

Drainage class: Somewhat poorly drained

Available water capacity: Moderate (about 7.6 inches
in the upper 60 inches)

Composition

Brady soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:
 Soils that are better drained than the Brady soil
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 Soils that have less clay and more sand in the solum
than the Brady soil

 Soils that have more clay in the subsoil than the
Brady soil

 Soils that have a thicker dark surface layer than that
of the Brady soil

Contrasting inclusions:

* Brems soils on the higher swells

« Gilford soils in depressions and natural drainageways
and on flats

* Morocco soils on swells

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Brems Series

Taxonomic classification: Mixed, mesic Aquic
Udipsamments

Typical Pedon for MLRA 98

Brems loamy sand, 0 to 1 percent slopes, in a
cultivated field; 830 feet north and 1,920 feet west of
the southeast corner of sec. 10, T.38 N.,, R.5 E;
USGS Elkhart topographic quadrangle; latitude 41
degrees 45 minutes 20 seconds N. and longitude 85
degrees 56 minutes 6 seconds W.; Elkhart County,
Indiana:

Ap—oO0 to 9 inches; dark brown (10YR 3/3) loamy sand,
pale brown (10YR 6/3) dry; weak fine granular
structure; very friable; common very fine and fine
roots throughout; slightly acid; abrupt smooth
boundary.

Bw1—9 to 18 inches; dark brown (7.5YR 4/4) loamy
sand; weak fine subangular blocky structure; very
friable; few very fine and fine roots throughout; few
fine tubular pores; moderately acid; gradual wavy
boundary.

Bw2—18 to 27 inches; strong brown (7.5YR 4/6)
loamy sand; weak fine subangular blocky
structure; very friable; few very fine and fine roots
throughout; few fine tubular pores; strongly acid,;
clear wavy boundary.

Bw3—27 to 33 inches; strong brown (7.5YR 4/6) sand,;

Soil Survey of

weak medium subangular blocky structure; very
friable; few medium distinct brown (7.5YR 4/4)
masses of iron oxide accumulation in the matrix;
common fine distinct brown (10YR 5/3) iron
depletions in the matrix; few medium dark brown
(7.5YR 3/4) masses of iron-manganese oxide
accumulation throughout; very strongly acid; clear
wavy boundary.

Bw4—33 to 46 inches; yellowish brown (10YR 5/6)
sand; single grain; loose; common coarse distinct
brown (7.5YR 4/4) masses of iron oxide
accumulation in the matrix; common fine distinct
light brownish gray (10YR 6/2) and pale brown
(10YR 6/3) iron depletions in the matrix; few
medium dark brown (7.5YR 3/4) masses of iron-
manganese oxide accumulation throughout; very
strongly acid; clear wavy boundary.

Bw5—46 to 56 inches; yellowish brown (10YR 5/4 and
5/6) sand; single grain; loose; common coarse
distinct brown (7.5YR 4/4) masses of iron oxide
accumulation in the matrix; common medium
distinct light brownish gray (10YR 6/2) iron
depletions in the matrix; few medium dark brown
(7.5YR 3/4) masses of iron-manganese oxide
accumulation throughout; strongly acid; clear wavy
boundary.

Bw6—56 to 66 inches; yellowish brown (10YR 5/4 and
5/6) sand,; single grain; loose; many medium
distinct strong brown (7.5YR 4/6) masses of iron
oxide accumulation in the matrix; many medium
distinct light gray (10YR 7/2) iron depletions in the
matrix; few medium dark brown (7.5YR 3/4)
masses of iron-manganese oxide accumulation
throughout; strongly acid; clear wavy boundary.

Bw7—66 to 72 inches; yellowish brown (10YR 5/4)
and strong brown (7.5YR 4/6) sand; single grain;
common fine distinct strong brown (7.5YR 4/6)
masses of iron oxide accumulation in the matrix;
common fine distinct light brownish gray (10YR
6/2) iron depletions in the matrix; strongly acid;
clear wavy boundary.

BC—72 to 80 inches; yellowish brown (10YR 5/4) sand;
common fine distinct light brownish gray (10YR 6/2)
iron depletions in the matrix; strongly acid.

Range in Characteristics for MLRA 98

Depth to the C horizon: 35 to 80 inches
Depth to redoximorphic features: 24 to 40 inches

A or Ap horizon:
Color—hue of 10YR, value of 3 to 5, and chroma
of 2to 4
Content of rock fragments—oO0 to 10 percent
Reaction—strongly acid to slightly acid
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Bw horizon:
Color—hue of 7.5YR or 10YR, value of 4 to 6, and
chroma of 3to 8
Texture—loamy sand, loamy fine sand, sand, or
fine sand
Content of rock fragments—oO0 to 10 percent
Reaction—uvery strongly acid to moderately acid

BC, BCg, C, or Cg horizon:

Color—hue of 10YR or 2.5Y, value of 5 to 7, and
chroma of 2to 6

Texture—loamy sand, loamy fine sand, sand, or
fine sand

Content of rock fragments—oO0 to 10 percent

Reaction—dominantly strongly acid; slightly acid
or moderately acid in some pedons

BteA—Brems loamy sand, O to 1 percent
slopes
Setting

Landform: Outwash plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Outwash

Drainage class: Moderately well drained

Available water capacity: Low (about 4.5 inches in the
upper 60 inches)

Composition

Brems soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

» Soils that are better drained than the Brems soil
Contrasting inclusions:

» Morocco soils on the lower swells

» Tyner soils on the higher swells and on shoulders
and backslopes

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section
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BteB—Brems loamy sand, 1 to 4 percent
slopes
Setting

Landform: Outwash plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Outwash

Drainage class: Moderately well drained

Available water capacity: Low (about 4.5 inches in the
upper 60 inches)

Composition

Brems soil and similar inclusions: 80 percent
Contrasting inclusions: 20 percent

Inclusions

Similar inclusions:

 Soils that are less sloping than the Brems soll
 Soils that have more clay in the subsoil than the
Brems soil

Contrasting inclusions:

» Morocco soils on the lower swells

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Bristol Series

Taxonomic classification: Mixed, mesic Psammentic
Hapludalfs

Typical Pedon for the Series

Bristol loamy sand, 0 to 2 percent slopes, in a
cultivated field; 785 feet north and 60 feet east of the
southwest corner of sec. 8, T. 37 N., R. 6 E.; USGS
Bristol topographic quadrangle; latitude 41 degrees 40
minutes 9 seconds N. and longitude 85 degrees 52
minutes 8 seconds W.; Elkhart County, Indiana:

Ap—-O0 to 10 inches; dark brown (10YR 4/3) loamy
sand, pale brown (10YR 6/3) dry; weak fine
granular structure; very friable; few very fine and
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fine roots throughout; 3 percent gravel; moderately
acid; abrupt smooth boundary.

E—10 to 21 inches; dark yellowish brown (10YR 4/4)
loamy sand, light yellowish brown (10YR 6/4) dry;
weak fine subangular blocky structure; very friable;
few very fine and fine roots throughout; few fine
tubular pores; 7 percent gravel; slightly acid; clear
wavy boundary.

Bt1—21 to 35 inches; dark brown (7.5YR 4/4) loamy
coarse sand; moderate medium subangular blocky
structure; friable; few very fine roots throughout;
common faint discontinuous brown (10YR 4/3)
clay films on faces of peds; 13 percent gravel;
slightly acid; clear wavy boundary.

Bt2—35 to 40 inches; dark brown (7.5YR 4/4) sand;
moderate medium subangular blocky structure;
very friable; common faint discontinuous brown
(10YR 4/3) clay films on faces of peds; 2 percent
gravel; moderately acid; clear wavy boundary.

Bt3—40 to 55 inches; dark yellowish brown (10YR 4/4)
sand; weak medium subangular blocky structure;
very friable; dark brown (7.5YR 4/4) clay bridges
between sand grains; 1 percent gravel; moderately
acid; clear wavy boundary.

Bt/C—55 to 80 inches; 60 percent dark yellowish
brown (10YR 4/4) sand (Bt); weak medium
subangular blocky structure; very friable; dark
brown (7.5YR 4/4) clay bridges between sand
grains; 2 percent gravel; the B part occurs as
tongues; 40 percent brown (10YR 5/3) sand (C);
single grain; loose; 2 percent gravel; strongly
effervescent; moderately alkaline.

Range in Characteristics for MLRA 98

Depth to the base of the argillic horizon: 40 to more
than 80 inches

A or Ap horizon:
Color—hue of 10YR, value of 2 to 4, and chroma
of 2or3
Content of rock fragments—oO0 to 14 percent gravel
Reaction—strongly acid to neutral

E horizon:
Color—hue of 7.5YR or 10YR, value of 4 to 6, and
chroma of 3 or 4
Content of rock fragments—oO0 to 14 percent gravel
Reaction—strongly acid to neutral

Bt horizon or Bt part of Bt/C horizon:
Color—hue of 5YR, 7.5YR, or 10YR, value of 4 or
5, and chroma of 4 to 6
Texture—sand or loamy sand
Content of rock fragments—1 to 25 percent gravel
Reaction—strongly acid to neutral

Soil Survey of

C horizon or C part of Bt/C horizon:
Color—hue of 10YR, value of 5, and chroma of 3
or4
Texture—sand, gravelly sand, loamy sand, or
gravelly loamy sand
Content of rock fragments—1 to 30 percent
Reaction—slightly alkaline or moderately alkaline

BtxA—Bristol loamy sand, 0 to 2 percent
slopes
Setting

Landform: Outwash plains, outwash terraces, and
kames
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Outwash

Drainage class: Excessively drained

Available water capacity: Low (about 4.7 inches in the
upper 60 inches)

Composition

Bristol soil and similar inclusions: 85 percent
Contrasting inclusions: 15 percent

Inclusions

Similar inclusions:

 Soils that have less clay in the subsoil than the
Bristol soll

 Soils that are more sloping than the Bristol soll
Contrasting inclusions:

» Osolo and Vistula soils on the lower swells

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

BtxB—-Bristol loamy sand, 2 to 5 percent
slopes
Setting
Landform: Outwash plains, outwash terraces, and

kames
Position on the landform: Swells
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Soil Properties and Qualities

Parent material: Outwash

Drainage class: Excessively drained

Available water capacity: Low (about 4.7 inches in the
upper 60 inches)

Composition

Bristol soil and similar inclusions: 80 percent
Contrasting inclusions: 20 percent

Inclusions

Similar inclusions:

» Soils that have less clay in the subsoil than the
Bristol soil

 Soils that are less sloping than the Bristol soll
 Soils that have more clay in the subsoil than the
Bristol soil

Contrasting inclusions:

» Brady, Bronson, Osolo, and Vistula soils on the
lower swells

 Soils that are more sloping than the Bristol soil

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

BtxC—Bristol loamy sand, 5 to 10 percent
slopes
Setting
Landform: Outwash plains, outwash terraces, and

kames
Position on the landform: Backslopes and shoulders

Soil Properties and Qualities

Parent material: Outwash

Drainage class: Excessively drained

Available water capacity: Low (about 4.7 inches in the
upper 60 inches)

Composition

Bristol soil and similar inclusions: 80 percent
Contrasting inclusions: 20 percent

Inclusions

Similar inclusions:

 Soils that have less clay in the subsoil than the
Bristol soil

 Soils that are less sloping than the Bristol soil
 Soils that have more clay in the subsoil than the
Bristol soil

* Soils that have a thinner solum than that of the
Bristol soil

Contrasting inclusions:
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» Riddles soils on swells, backslopes, and shoulders

 Soils that are more sloping than the Bristol soll
Management

For general and detailed information about

managing this map unit, see the following sections in

this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

BtxD2—-Bristol loamy sand, 10 to 18
percent slopes, eroded
Setting

Landform: Outwash plains, outwash terraces, and
kames
Position on the landform: Backslopes

Soil Properties and Qualities

Parent material: Outwash
Drainage class: Excessively drained

Available water capacity: Low (about 4.7 inches in the

upper 60 inches)
Composition

Bristol soil and similar inclusions: 75 percent
Contrasting inclusions: 25 percent

Inclusions

Similar inclusions:

 Soils that have less clay in the subsoil than the
Bristol soll

 Soils that are less sloping than the Bristol soil
 Soils that have more clay in the subsoil than the
Bristol soll

 Soils that have a thinner solum than that of the
Bristol soll
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Contrasting inclusions:
 Riddles soils on backslopes; on kames
 Soils that are more sloping than the Bristol soil

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Windbreaks and Environmental Plantings” section
» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section

» “Engineering” section

» “Soil Properties” section

BtxE—Bristol loamy sand, 18 to 30
percent slopes

Setting

Landform: Outwash plains, outwash terraces, and
kames
Position on the landform: Backslopes

Soil Properties and Qualities

Parent material: Outwash

Drainage class: Excessively drained

Available water capacity: Low (about 4.7 inches in the
upper 60 inches)

Composition

Bristol soil and similar inclusions: 85 percent
Contrasting inclusions: 15 percent

Inclusions

Similar inclusions:

 Soils that have less clay in the subsoil than the
Bristol soil

 Soils that are less sloping than the Bristol soll
 Soils that have more clay in the subsoil than the
Bristol soil

* Soils that have a thinner solum than that of the
Bristol soil

Contrasting inclusions:

 Soils that are more sloping than the Bristol soll

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

* “Windbreaks and Environmental Plantings” section
» “Forestland” section

Soil Survey of

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Bronson Series

Taxonomic classification: Coarse-loamy, mixed, active,
mesic Aquic Hapludalfs

Typical Pedon for MLRA 98

Bronson sandy loam, 0 to 1 percent slopes, in a
cultivated field; 120 feet north and 600 feet east of the
southwest corner of sec. 14, T.37 N., R. 7 E.; USGS
Middlebury topographic quadrangle; latitude 41
degrees 39 minutes 18 seconds N. and longitude 85
degrees 41 minutes 41 seconds W.; Elkhart County,
Indiana:

Ap—-0 to 8 inches; dark brown (10YR 3/3) sandy loam,
brown (10YR 5/3) dry; weak fine granular
structure; friable; many fine and very fine roots
throughout; many fine and medium tubular pores;
8 percent gravel; slightly acid; abrupt smooth
boundary.

E—8 to 12 inches; dark yellowish brown (10YR 4/4)
sandy loam, light yellowish brown (10YR 6/4) dry;
weak medium subangular blocky and moderate
medium granular structure; friable; common fine
and very fine roots throughout; many fine and
medium tubular pores; 8 percent gravel; slightly
acid; clear wavy boundary.

BE—12 to 18 inches; dark brown (7.5YR 4/4) loamy
sand; moderate medium subangular blocky and
weak medium subangular blocky structure; friable;
few very fine roots throughout; many fine and
medium tubular pores; 8 percent gravel; slightly
acid; clear wavy boundary.

Bt1—18 to 24 inches; yellowish brown (10YR 5/6)
sandy loam; moderate medium subangular blocky
structure; friable; few very fine roots throughout;
common fine and medium tubular pores; thin
discontinuous dark brown (10YR 4/4) clay films on
faces of peds; 8 percent gravel; slightly acid; clear
wavy boundary.

Bt2—24 to 30 inches; dark brown (7.5YR 4/4) sandy
loam; moderate medium subangular blocky
structure; friable; few very fine roots throughout;
common fine and medium tubular pores; thin
patchy dark brown (10YR 4/3) clay films on faces
of peds; thin dark brown (10YR 3/3) organic coats
in pores; few fine irregular black (N 2/0) masses of
iron-manganese oxide accumulation throughout;
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common fine prominent grayish brown (10YR 5/2)
iron depletions in the matrix; 3 percent gravel,
slightly acid; clear wavy boundary.

Bt3—30 to 42 inches; dark brown (7.5YR 4/4) sandy
loam; moderate medium subangular blocky
structure; friable; few very fine roots throughout;
common fine and medium tubular pores; thin
discontinuous dark grayish brown (10YR 4/2)
coatings on faces of peds; many medium distinct
dark reddish brown (5YR 3/4) masses of iron
oxide accumulation in the matrix; few fine irregular
black (N 2/0) masses of iron-manganese oxide
accumulation throughout; many medium distinct
grayish brown (10YR 5/2) iron depletions in the
matrix; 8 percent gravel; neutral; clear wavy
boundary.

Bt4—A42 to 51 inches; dark yellowish brown (10YR 4/4)
sandy loam; weak medium subangular blocky
structure; friable; few fine tubular pores; dark
brown (7.5YR 4/4) clay bridges between sand
grains; few fine faint dark yellowish brown (10YR
3/4) masses of iron oxide accumulation
throughout; many medium distinct grayish brown
(10YR 5/2) iron depletions in the matrix; 8 percent
gravel; neutral; clear wavy boundary.

Bt5—51 to 61 inches; dark yellowish brown (10YR 4/4)
sandy loam; moderate medium subangular blocky
structure; friable; few patchy dark brown (7.5YR
4/4) clay bridges between sand grains; many
medium distinct grayish brown (10YR 5/2) iron
depletions in the matrix; 8 percent gravel; neutral,
clear wavy boundary.

2C—61 to 80 inches; yellowish brown (10YR 5/4)
gravelly sand; single grain; loose; 15 percent
gravel; strongly effervescent; moderately
alkaline.

Range in Characteristics for MLRA 98

Depth to the base of the argillic horizon: 40 to 70
inches

Depth to sand and gravel: 40 to 70 inches

Depth to free carbonates: 40 to 70 inches

Ap horizon:
Color—hue of 10YR, value of 3 to 5, and chroma
of 2to 4
Content of rock fragments—3 to 15 percent
Reaction—strongly acid to neutral

A horizon:
Color—hue of 10YR, value of 3 or 4, and chroma
of 1or2
Content of rock fragments—3 to 15 percent
Reaction—strongly acid to neutral
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E, EB, or BE horizon:
Color—hue of 10YR or 7.5YR, value of 4 to 7, and
chroma of 2 to 4
Texture—sand or loamy sand
Content of rock fragments—3 to 25 percent
Reaction—strongly acid to neutral

Bt horizon:
Color—hue of 7.5YR or 10YR, value and chroma
of 3to 6
Texture—sandy loam, sandy clay loam, or the
gravelly analogs of these textures
Content of rock fragments—3 to 25 percent
Reaction—strongly acid to neutral

2C horizon:

Color—hue of 10YR, value of 5 or 6, and chroma
of 2to 4

Texture—sand, coarse sand, gravelly sand, or
gravelly coarse sand

Content of rock fragments—10 to 50 percent

Reaction—slightly alkaline or moderately
alkaline

BufA—Bronson sandy loam,0to 1
percent slopes

Setting

Landform: Outwash plains and moraines
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Outwash

Drainage class: Moderately well drained

Available water capacity: Moderate (about 8.6 inches
in the upper 60 inches)

Composition

Bronson soil and similar inclusions: 85 percent
Contrasting inclusions: 15 percent

Inclusions

Similar inclusions:

* Soils that are better drained than the Bronson soil
 Soils that have more than 20 inches of loamy sand
in the upper part of the solum

» Soils that have a darker surface layer than that of the
Bronson soll

Contrasting inclusions:

 Brady soils on the lower swells on till plains

* Gilford soils in depressions and natural
drainageways and on flats



38

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Brookston Series

Taxonomic classification: Fine-loamy, mixed,
superactive, mesic Typic Argiaquolls

Typical Pedon for the Series

Brookston loam, 0 to 1 percent slopes, in a cultivated
field; 1,257 feet north and 1,900 feet east of the
southwest corner of sec. 18, T.35 N., R. 5 E.; USGS
Nappanee East topographic quadrangle; latitude 41
degrees 28 minutes 57 seconds N. and longitude 85
degrees 59 minutes 44 seconds W.; Elkhart County,
Indiana:

Apl—oO0 to 5 inches; very dark grayish brown (10YR
3/2) loam, dark grayish brown (10YR 4/2) dry;
moderate fine granular structure; friable; common
very fine and fine roots throughout; common very
fine and fine low-continuity interstitial and tubular
pores; neutral; abrupt smooth boundary.

Ap2—5 to 9 inches; very dark grayish brown (10YR
3/2) loam, dark grayish brown (10YR 4/2) dry;
weak coarse granular structure; firm; common
very fine and fine roots throughout; common very
fine and fine low-continuity interstitial and tubular
pores; slightly acid; abrupt smooth boundary.

A—9 to 16 inches; very dark gray (10YR 3/1) clay
loam, dark gray (10YR 4/1) dry; moderate medium
subangular blocky structure; friable; common very
fine and fine roots throughout; common very fine
and fine moderate-continuity interstitial and tubular
pores; 1 percent gravel; neutral; clear wavy
boundary.

Btg1l—16 to 25 inches; dark gray (10YR 4/1) clay
loam; moderate medium subangular blocky
structure; firm; common very fine and fine roots
throughout; common very fine and fine moderate-
continuity interstitial and tubular pores; common
distinct continuous dark gray (10YR 4/1) clay films
on faces of peds; common fine and medium
distinct dark yellowish brown (10YR 4/4) masses
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of iron oxide accumulation in the matrix; neutral;
clear wavy boundary.

Btg2—25 to 38 inches; grayish brown (10YR 5/2) clay
loam; weak medium prismatic structure; firm;
common very fine and fine roots between peds;
common very fine and fine moderate-continuity
interstitial and tubular pores; common distinct
continuous dark gray (10YR 4/1) clay films on
faces of peds; many fine and medium distinct dark
yellowish brown (10YR 4/4) masses of iron oxide
accumulation in the matrix; 2 percent gravel;
neutral; gradual wavy boundary.

2Bt—38 to 48 inches; brown (10YR 5/3) loam;
moderate very coarse prismatic structure parting
to weak medium subangular blocky; firm; common
distinct continuous gray (10YR 5/1) clay films on
faces of peds; many fine and medium distinct dark
yellowish brown (10YR 4/4) masses of iron oxide
accumulation in the matrix; 2 percent gravel;
neutral; gradual wavy boundary.

2BC1—48 to 58 inches; dark yellowish brown (10YR
4/4) loam; moderate very coarse prismatic
structure parting to weak medium subangular
blocky; firm; few distinct continuous gray (10YR
5/1) clay films on vertical faces of peds; many fine
and medium distinct grayish brown (10YR 5/2)
iron depletions in the matrix; neutral; gradual wavy
boundary.

2BC2—58 to 68 inches; dark yellowish brown (10YR
4/4) loam; moderate very coarse prismatic
structure parting to weak medium subangular
blocky; very firm; few distinct continuous gray
(10YR 5/1) clay films on vertical faces of peds;
many fine and medium distinct grayish brown
(10YR 5/2) iron depletions in the matrix; strongly
effervescent on prism faces; slightly effervescent
within prisms; moderately alkaline; gradual wavy
boundary.

2C—68 to 80 inches; yellowish brown (10YR 5/4)
loam; massive; very firm; few distinct continuous
gray (10YR 6/1) carbonate coats on vertical faces
of peds; strongly effervescent; moderately alkaline.

Range in Characteristics for MLRA 111

Thickness of the mollic epipedon: 10 to 16 inches
Depth to the base of the argillic horizon: 30 to 70
inches

A or Ap horizon:
Color—hue of 10YR, value of 2 or 3, and chroma
of 1 or2
Texture—loam or clay loam
Content of rock fragments—O0 to 5 percent
Reaction—slightly acid or neutral
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AB horizon (if it occurs):
Color—hue of 10YR, value of 2 or 3, and chroma
of 1 or2
Texture—loam or clay loam
Content of rock fragments—O0 to 5 percent
Reaction—slightly acid or neutral

Btg horizon:
Color—hue of 10YR, value of 4 to 6, and chroma
of 1 or2
Texture—clay loam or loam
Content of rock fragments—oO0 to 11 percent
Reaction—slightly acid or neutral

2Bt or 2Btg horizon:
Color—hue of 10YR, value of 4 to 6, and chroma
of1to 4
Texture—clay loam or loam
Content of rock fragments—oO0 to 11 percent
Reaction—slightly acid to slightly alkaline

2BC or 2BCg horizon:
Color—hue of 10YR, value of 4 to 6, and chroma
of1to 4
Content of rock fragments—oO0 to 11 percent
Reaction—slightly acid to moderately alkaline

2Cd, 2Cdg, 2Cg, or 2C horizon:
Color—hue of 10YR, value of 5 or 6, and chroma
of1to 4
Content of rock fragments—oO0 to 11 percent
Reaction—slightly alkaline or moderately alkaline

BuuA—Brookston loam, 0 to 1 percent
slopes
Setting

Landform:Till plains
Position on the landform: Depressions

Soil Properties and Qualities

Parent material: Glacial till

Drainage class: Poorly drained

Available water capacity: High (about 9.7 inches in the
upper 60 inches)

Composition

Brookston soil and similar inclusions: 80 percent
Contrasting inclusions: 20 percent

Inclusions

Similar inclusions:
 Soils that have less clay and more sand in the
subsoil than the Brookston soil
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Contrasting inclusions:

* Rensselaer soils in the deeper depressions and
natural drainageways and on flats

* Crosier soils on swells

 Milford soils in the deeper depressions and natural
drainageways

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Coloma Series

Taxonomic classification: Mixed, mesic Lamellic
Udipsamments

Typical Pedon for MLRA 98

Coloma sand, 2 to 5 percent slopes, in a tree nursery
field; 900 feet east and 1,050 feet north of the
southwest corner of sec. 21, T.38 N., R. 7 E.; USGS
Middlebury topographic quadrangle; latitude 41
degrees 43 minutes 43 seconds N. and longitude 85
degrees 44 minutes 2 seconds W.; Elkhart County,
Indiana:

Ap—oO0 to 12 inches; brown (10YR 4/3) sand, brown
(10YR 5/3) dry; weak fine granular structure; very
friable; many fine and medium roots throughout; 1
percent pebbles; neutral; abrupt smooth boundary.

Bw1—12 to 20 inches; yellowish brown (10YR 5/6)
sand; weak fine granular structure; very friable;
common fine, medium, and coarse roots
throughout; 1 percent pebbles; neutral; gradual
wavy boundary.

Bw2—27 to 37 inches; brownish yellow (10YR 6/6)
sand; single grain; loose; common fine and
medium roots throughout; 1 percent pebbles;
neutral; clear wavy boundary.

Bw3—37 to 47 inches; brownish yellow (10YR 6/6)
sand; single grain; loose; common fine and
medium roots throughout; neutral; clear wavy
boundary.

E&Bt—47 to 80 inches; light yellowish brown (10YR
6/4) sand (E); single grain; loose; several wavy
and discontinuous lamellae of brown (7.5YR 4/4)
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loamy sand (Bt) /s to /2 inch thick (combined
thickness of approximately 3'/2 inches); weak
medium subangular blocky structure; very friable;
common fine roots throughout; slightly acid.

Range in Characteristics for MLRA 98

Depth to the top of the lamellae: 30 to 60 inches
Combined thickness of the lamellae: 1.0 to 5.5 inches

A or Ap horizon:
Color—hue of 7.5YR or 10YR, value of 2 to 4, and
chromaof 1to 3
Content of rock fragments—oO0 to 15 percent
gravel, 0 to 5 percent cobbles
Reaction—very strongly acid to slightly acid
(except in areas that have been limed)

Bw horizon:

Color—hue of 7.5YR or 10YR, value and chroma
of 4t0 6

Texture—sand, loamy sand, or fine sand

Content of rock fragments—oO0 to 15 percent
gravel, 0 to 5 percent cobbles

Reaction—very strongly acid to slightly acid
(except in areas that have been limed)

Bt part of E&Bt horizon:

Color—hue of 5YR, 7.5YR, or 10YR, value of 3 to
5, and chroma of 3 to 6

Texture—sand, sandy loam, or loamy sand

Content of rock fragments—oO0 to 15 percent
gravel, 0 to 5 percent cobbles

Reaction—dominantly very strongly acid to slightly
acid; very strongly acid to neutral in the lower
part

E part of E&Bt horizon:

Color—hue of 7.5YR or 10YR, value of 4 to 7, and
chroma of 4 to 6

Texture—sand or loamy sand

Content of rock fragments—oO0 to 15 percent
gravel, 0 to 5 percent cobbles

Reaction—dominantly very strongly acid to slightly
acid; very strongly acid to neutral in the lower
part

CnbA—Coloma sand, 0 to 2 percent
slopes
Setting

Landform: Moraines and outwash plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Outwash
Drainage class: Somewhat excessively drained
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Available water capacity: Low (about 4.7 inches in the
upper 60 inches)

Composition

Coloma soil and similar inclusions: 95 percent
Contrasting inclusions: 5 percent

Inclusions

Similar inclusions:

 Soils that have more clay in the subsoil than the
Coloma soil

 Soils that do not have lamellae

Contrasting inclusions:

» Osolo soils on the lower swells

 Soils that are more sloping than the Coloma soil

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

CnbB—Coloma sand, 2 to 5 percent
slopes
Setting

Landform: Moraines and outwash plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Outwash

Drainage class: Somewhat excessively drained

Available water capacity: Low (about 4.7 inches in the
upper 60 inches)

Composition

Coloma soil and similar inclusions: 95 percent
Contrasting inclusions: 5 percent

Inclusions

Similar inclusions:

 Soils that have more clay in the subsoil than the
Coloma soil

 Soils that do not have lamellae

Contrasting inclusions:

» Osolo soils on the lower swells

 Soils that are more sloping than the Coloma soil
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Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

CnbC—Coloma sand, 5to 10 percent
slopes
Setting

Landform: Moraines and outwash plains
Position on the landform: Backslopes and shoulders

Soil Properties and Qualities

Parent material: Outwash

Drainage class: Somewhat excessively drained

Available water capacity: Low (about 4.7 inches in the
upper 60 inches)

Composition

Coloma soil and similar inclusions: 95 percent
Contrasting inclusions: 5 percent

Inclusions

Similar inclusions:

* Soils that do not have lamellae

 Soils that have more clay in the subsoil than the
Coloma soll

 Soils that are less sloping than the Coloma soill
Contrasting inclusions:

 Soils that are more sloping than the Coloma soil

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section
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Cosperville Series

Taxonomic classification: Fine, mixed, active, mesic
Typic Hapludalfs

Typical Pedon for the Series

Cosperville loam, 2 to 5 percent slopes, in a cultivated
field; 1,290 feet east and 2,590 feet north of the
southwest corner of sec. 35, T.36 N., R. 7 E.; USGS
Millersburg topographic quadrangle; latitude 41 degrees
31 minutes 52 seconds N. and longitude 85 degrees
41 minutes 40 seconds W.; Elkhart County, Indiana:

Apl—o0 to 6 inches; brown (10YR 4/3) loam, pale
brown (10YR 6/3) dry; weak thin platy structure
parting to moderate fine granular; friable; many
very fine and fine roots throughout; common fine
and medium interstitial and tubular pores; 3
percent gravel; neutral; abrupt smooth boundary.

Ap2—~6 to 9 inches; brown (10YR 4/3) loam, pale
brown (10YR 6/3) dry; weak thick platy structure
parting to moderate fine granular; friable; common
very fine and fine roots throughout; common fine
and medium interstitial and tubular pores; 3
percent gravel; slightly acid; abrupt smooth
boundary.

Bt1—9 to 16 inches; yellowish brown (10YR 5/4) clay
loam; moderate medium subangular blocky
structure; firm; common very fine and fine roots
throughout; common fine and medium interstitial
and tubular pores; few distinct continuous dark
yellowish brown (10YR 4/4) clay films on faces of
peds; few distinct continuous light gray (10YR 7/2)
silt coatings on vertical faces of peds; few fine
distinct yellowish brown (10YR 5/6) masses of iron
oxide accumulation in the matrix; 3 percent gravel;
slightly acid; clear wavy boundary.

Bt2—16 to 22 inches; brown (10YR 4/3) clay loam;
weak medium prismatic structure parting to strong
fine and medium angular blocky; firm; common
very fine and fine roots throughout; common very
fine and fine interstitial and tubular pores; many
distinct continuous dark yellowish brown (10YR
4/4) clay films on faces of peds; common fine
distinct brown (7.5YR 4/4) and yellowish brown
(10YR 5/6) masses of iron oxide accumulation in
the matrix; few fine rounded very dark gray (7.5YR
3/1) masses of iron-manganese oxide
accumulation throughout; 3 percent gravel; neutral,
clear wavy boundary.

Bt3—22 to 29 inches; brown (10YR 5/3) clay loam;
moderate medium prismatic structure parting to
moderate medium and coarse subangular blocky;
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firm; common very fine and fine roots throughout;
common very fine and fine interstitial and tubular
pores; many distinct continuous dark yellowish
brown (10YR 4/4) clay films on faces of peds;
common fine distinct yellowish brown (10YR 5/6)
masses of iron oxide accumulation in the matrix;
few fine rounded very dark gray (7.5YR 3/1)
masses of iron-manganese oxide accumulation
throughout; 3 percent gravel; neutral; clear wavy
boundary.

Bt4—29 to 38 inches; yellowish brown (10YR 5/4) clay
loam; moderate coarse prismatic structure parting
to moderate medium subangular blocky; firm;
common very fine and fine roots throughout;
common very fine and fine interstitial and tubular
pores; many distinct continuous dark yellowish
brown (10YR 4/4) clay films on faces of peds;
common fine distinct yellowish brown (10YR 5/6)
masses of iron oxide accumulation in the matrix;
few fine rounded very dark gray (7.5YR 3/1)
masses of iron-manganese oxide accumulation
throughout; 3 percent gravel; neutral; clear wavy
boundary.

BC—38 to 48 inches; brown (10YR 5/3) silty clay
loam; moderate coarse prismatic structure parting
to moderate coarse subangular blocky; firm;
common very fine and fine roots throughout;
common very fine and fine interstitial and tubular
pores; few distinct discontinuous brown (10YR
4/3) clay films on faces of peds; few fine rounded
light gray (10YR 7/1) masses of carbonate
accumulation on faces of peds; 3 percent gravel;
strongly effervescent; moderately alkaline; clear
wavy boundary.

CB—48 to 64 inches; yellowish brown (10YR 5/4)
loam; weak very coarse prismatic structure parting
to weak thick platy; friable; common very fine and
fine interstitial and tubular pores; few distinct
discontinuous dark grayish brown (10YR 4/2) clay
films on faces of peds; few fine rounded light gray
(10YR 7/1) masses of carbonate accumulation on
faces of peds; few fine distinct strong brown
(7.5YR 5/6) masses of iron oxide accumulation in
the matrix; 2 percent gravel; strongly effervescent;
moderately alkaline; gradual wavy boundary.

C1—64to 76 inches; light olive brown (2.5Y 5/4) loam;
weak very coarse prismatic structure parting to
weak thick platy; friable; common very fine and
fine interstitial and tubular pores; few fine rounded
light gray (10YR 7/1) masses of carbonate
accumulation on faces of peds; common medium
faint reddish brown (5YR 5/4) masses of iron
oxide accumulation; 2 percent gravel; strongly
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effervescent; moderately alkaline; abrupt wavy
boundary.

2C2—76 to 84 inches; yellowish brown (10YR 5/4) and
brown (10YR 5/3) fine sand and sand; single grain;
loose; 2 percent gravel; strongly effervescent;
moderately alkaline.

Range in Characteristics for MLRA 111

Depth to the base of the argillic horizon: 36 to 70
inches

Depth to sand and gravel: 40 to 80 inches

Depth to free carbonates: 30 to 70 inches

Ap horizon:
Color—hue of 10YR, value of 2 to 4 (6 or more
dry), and chroma of 2 or 3
Content of rock fragments—oO0 to 10 percent
Reaction—moderately acid to neutral

E, EB, or BE horizon (if it occurs):
Color—hue of 10YR, value of 4 or 5, and chroma
of1to 4
Texture—loam
Content of rock fragments—oO0 to 10 percent
Reaction—moderately acid or slightly acid

Bt horizon:

Color—hue of 7.5YR, 10YR, or 2.5Y, value of 4 or
5, and chroma of 3 to 6

Texture—clay loam, silty clay loam, or silty clay

Content of rock fragments—oO0 to 10 percent

Reaction—moderately acid or slightly acid in the
upper part and slightly acid or neutral in the
lower part

BC or BCg horizon:
Color—hue of 10YR, value of 4 or 5, and chroma
of 2to 4
Texture—clay loam or silty clay loam
Content of rock fragments—oO0 to 10 percent
Reaction—slightly acid to moderately alkaline

CB, CBg, Cg, or C horizon:
Color—hue of 10YR or 2.5Y, value of 5 or 6, and
chroma of 2 to 4
Texture—clay loam or loam
Content of rock fragments—oO0 to 10 percent
Reaction—slightly alkaline or moderately alkaline

2Bt or 2BC horizon (if it occurs):
Color—hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 4 to 6
Texture—sandy loam, loamy sand, gravelly sandy
loam, or gravelly loamy sand
Content of rock fragments—oO0 to 20 percent
Reaction—slightly acid to slightly alkaline
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2C horizon:
Color—hue of 10YR, value of 5, and chroma of 3
or4
Texture—sand, fine sand, loamy fine sand,
gravelly sand, or loamy sand
Content of rock fragments—oO0 to 20 percent
Reaction—slightly alkaline or moderately alkaline

CosA—Cosperville loam, 0 to 2 percent
slopes
Setting

Landform:Till plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Till over outwash

Drainage class: Well drained

Available water capacity: High (about 7.8 inches in the
upper 60 inches)

Composition

Cosperville soil and similar inclusions: 80 percent
Contrasting inclusions: 20 percent

Inclusions
Similar inclusions:
 Soils that are sand and gravelly sand more than 80
inches deep

Contrasting inclusions:

* Blount soils on swells

» Kimmell soils on the lower swells

 Soils in which the water table is closer to the surface
than that in the Cosperville soll

 Soils that are more sloping than the Cosperville soil

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

“Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

CosB—Cosperville loam, 2 to 5 percent
slopes
Setting

Landform:Till plains
Position on the landform: Swells
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Soil Properties and Qualities

Parent material: Till over outwash

Drainage class: Well drained

Available water capacity: High (about 7.8 inches in the
upper 60 inches)

Composition

Cosperville soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

» Eroded soils

 Soils that are sand and gravelly sand more than 80
inches deep

Contrasting inclusions:

» Blount soils on swells

» Kimmell soils on the lower swells

» Soils in which the water table is closer to the surface
than that in the Cosperville soll

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Crosier Series

Taxonomic classification: Fine-loamy, mixed, active,
mesic Aeric Epiaqualfs

Typical Pedon for the Series

Crosier loam, 0 to 1 percent slopes, in a cultivated
field; 280 feet south and 560 feet east of the northwest
corner of sec. 11, T. 36 N., R. 3 E.; St. Joseph County,
Indiana:

Ap—o0 to 8 inches; dark grayish brown (10YR 4/2)
loam, light brownish gray (10YR 6/2) dry; weak
fine granular structure; friable; 1 percent gravel;
neutral; abrupt smooth boundary.

Eg—8to 11 inches; grayish brown (10YR 5/2) loam,
light gray (10YR 7/2) dry; weak medium
subangular blocky structure; friable; common
medium distinct yellowish brown (10YR 5/6)
masses of iron oxide accumulation in the matrix;
light gray (10YR 7/1) clay depletions on faces of
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peds; 1 percent gravel; slightly acid; clear smooth
boundary.

Btg—11 to 20 inches; grayish brown (10YR 5/2) clay
loam; moderate medium subangular blocky
structure; firm; thin continuous dark gray (10YR
4/1) clay films on faces of peds; many coarse
distinct yellowish brown (10YR 5/8) masses of iron
oxide accumulation in the matrix; 5 percent gravel;
slightly acid; gradual wavy boundary.

Bt—20 to 30 inches; brown (10YR 5/3) clay loam;
moderate coarse subangular blocky structure;
firm; thin continuous dark gray (10YR 4/1) clay
films on faces of peds; common medium distinct
yellowish brown (10YR 5/6) masses of iron oxide
accumulation in the matrix; many medium faint
grayish brown (10YR 5/2) iron depletions in the
matrix; neutral; gradual wavy boundary.

BC—30 to 38 inches; brown (10YR 5/3) loam;
moderate coarse subangular blocky structure;
friable; thin discontinuous dark gray (10YR 4/1)
clay films on faces of peds and in pores; thin gray
(10YR 6/1) carbonate coats and clay depletions
on faces of some peds; common medium distinct
yellowish brown (10YR 5/6) masses of iron oxide
accumulation in the matrix; 3 percent gravel;
strongly effervescent; moderately alkaline; gradual
wavy boundary.

Cd—38to 60 inches; brown (10YR 5/3) loam;
massive; very firm; few gray (10YR 6/1) carbonate
coats on faces of peds; few medium distinct
yellowish brown (10YR 5/6) masses of iron oxide
accumulation in the matrix; strongly effervescent;
moderately alkaline.

Range in Characteristics for MLRA 111

Depth to the base of the argillic horizon: 24 to 40
inches

Depth to sand and gravel: More than 60 inches

Depth to free carbonates: 20 to 40 inches

Ap horizon:
Color—hue of 10YR, value of 3to 5 (6 or more
dry), and chroma of 2 or 3
Content of rock fragments—oO0 to 5 percent
Reaction—moderately acid to neutral

E, Eg, EB, EBg, BEg, or BE horizon:
Color—hue of 10YR, value of 5 or 6, and chroma
of 1 or2
Content of rock fragments—O0 to 5 percent
Reaction—strongly acid to neutral

Bt or Btg horizon:
Color—hue of 10YR or 2.5Y, value of 4 to 6, and
chromaof 1to 6
Texture—clay loam, sandy clay loam, or loam

Soil Survey of

Content of rock fragments—O0 to 5 percent
Reaction—strongly acid to neutral

BC, BCg, CB, or CBg horizon:
Color—hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 1to 6
Texture—loam or sandy loam
Content of rock fragments—oO to 8 percent
Reaction—slightly acid to moderately alkaline

C, Cg, Cd, or Cdg horizon:
Color—hue of 10YR or 2.5Y, value of 5 or 6, and
chroma of 2to 6
Texture—loam or fine sandy loam
Content of rock fragments—oO to 8 percent
Reaction—slightly alkaline or moderately alkaline

CvdA—cCrosier loam, 0 to 1 percent
slopes
Setting

Landform:Till plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Glacial till

Drainage class: Somewhat poorly drained

Available water capacity: High (about 7.0 inches in the
upper 60 inches)

Composition

Crosier soil and similar inclusions: 85 percent
Contrasting inclusions: 15 percent

Inclusions

Similar inclusions:

» Soils that have a darker surface layer than that of the
Crosier soll

 Soils that are more sloping than the Crosier soil

* Soils that have a thicker or thinner solum than that of
the Crosier soil

 Soils that have a surface layer of sandy loam
Contrasting inclusions:

» Baugo and Selfridge soils on swells

» Brookston soils in depressions

» Rensselaer soils in depressions and natural
drainageways and on flats

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section
» “Forestland” section
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» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

CvdB—cCrosier loam, 1 to 4 percent
slopes
Setting

Landform:Till plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Glacial till

Drainage class: Somewhat poorly drained

Available water capacity: High (about 7.0 inches in the
upper 60 inches)

Composition

Crosier soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

 Soils that are less sloping than the Crosier soil
 Soils that have a surface layer of sandy loam

* Soils that have a thicker or thinner solum than that of
the Crosier soil

Contrasting inclusions:

» Baugo and Selfridge soils on swells

» Brookston soils in depressions

 Riddles soils on the higher swells

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Del Rey Series
Taxonomic classification: Fine, illitic, mesic Aeric
Epiaqualfs
Typical Pedon for MLRA 111

Del Rey silty clay loam, 0 to 1 percent slopes, in a
cultivated field; 1,000 feet south and 282 feet west of
the northeast corner of sec. 9, T. 36 N., R.5 E.; USGS
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Foraker topographic quadrangle; latitude 41 degrees
35 minutes 28 seconds N. and longitude 85 degrees
56 minutes 46 seconds W.; Elkhart County, Indiana:

Apl—o0 to 6 inches; brown (10YR 4/3) silty clay loam;
weak medium granular structure; friable; common
very fine and fine roots throughout; common fine
moderate-continuity interstitial and tubular pores;
neutral; abrupt smooth boundary.

Ap2—~6 to 9 inches; brown (10YR 4/3) silty clay loam;
weak fine subangular blocky structure; friable;
common very fine and fine roots throughout;
common fine moderate-continuity interstitial and
tubular pores; neutral; clear wavy boundary.

Bt1—9 to 12 inches; yellowish brown (10YR 5/6) silty
clay; moderate fine subangular blocky structure;
firm; common very fine and fine roots throughout;
common very fine and fine low-continuity
interstitial and tubular pores; common distinct
continuous grayish brown (10YR 5/2) clay films on
faces of peds; many medium distinct gray (10YR
5/1) iron depletions throughout; neutral; clear wavy
boundary.

Bt2—12 to 22 inches; yellowish brown (10YR 5/4) silty
clay; moderate medium subangular blocky
structure; firm; common fine roots throughout;
common very fine and fine low-continuity
interstitial and tubular pores; few distinct
continuous grayish brown (10YR 5/2) and dark
gray (10YR 4/1) clay films on faces of peds; many
medium distinct grayish brown (10YR 5/2) iron
depletions throughout; neutral; clear wavy
boundary.

Bt3—22 to 26 inches; yellowish brown (10YR 5/4) silty
clay loam; moderate medium subangular blocky
structure; firm; common very fine roots throughout;
common very fine and fine low-continuity
interstitial and tubular pores; few distinct
continuous gray (10YR 5/1) and dark gray (10YR
4/1) clay films on faces of peds; many medium
distinct grayish brown (10YR 5/2) iron depletions
throughout; neutral; clear wavy boundary.

BC—26 to 33 inches; yellowish brown (10YR 5/6) silty
clay loam; weak medium prismatic structure
parting to moderate medium and coarse
subangular blocky; firm; common very fine roots in
cracks; common very fine low-continuity interstitial
and tubular pores; few distinct continuous gray
(10YR 5/1) clay films on faces of peds; few distinct
continuous white (10YR 8/1) carbonate coats on
vertical faces of peds; few medium irregular white
(10YR 8/1) carbonate nodules throughout; many
medium distinct grayish brown (10YR 5/2) iron
depletions throughout; strongly effervescent;
moderately alkaline; clear wavy boundary.
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C1—33to 48 inches; yellowish brown (10YR 5/6) silty
clay loam; weak very coarse prismatic structure;
very firm; common very fine roots in cracks;
common very fine low-continuity interstitial and
tubular pores; few distinct continuous gray (10YR
5/1) clay films on faces of peds; few distinct
continuous white (10YR 8/1) carbonate coats on
vertical faces of peds; few medium irregular white
(10YR 8/1) carbonate nodules throughout; many
medium distinct grayish brown (10YR 5/2) iron
depletions throughout; strongly effervescent;
moderately alkaline; clear wavy boundary.

2C2—48 to 66 inches; yellowish brown (10YR 5/4)
silty clay loam; weak very coarse prismatic
structure; very firm; few distinct continuous gray
(10YR 6/1) carbonate coats on vertical faces of
peds; few medium irregular white (10YR 8/1)
carbonate nodules throughout; common medium
distinct grayish brown (10YR 5/2) iron depletions
throughout; strongly effervescent; slightly alkaline;
clear wavy boundary.

2C3—66 to 82 inches; yellowish brown (10YR 5/6)
silty clay loam; massive; firm; many medium
distinct gray (10YR 5/1) iron depletions
throughout; strongly effervescent; moderately
alkaline; clear wavy boundary.

2Cg—82to 90 inches; gray (10YR 5/1) silty clay loam;
massive; firm; many medium distinct yellowish
brown (10YR 5/6) iron depletions throughout;
strongly effervescent; moderately alkaline.

Range in Characteristics for MLRA 111

Depth to the base of the argillic horizon: 24 to 48
inches

Depth to sand and gravel: More than 80 inches

Depth to free carbonates: 24 to 48 inches

Ap horizon:
Color—hue of 10YR, value of 4, and chroma of 1
to3
Reaction—moderately acid to neutral

A horizon:
Color—hue of 10YR, value of 3 or 4, and chroma
of 1to3
Texture—silt loam, silty clay loam, or loam
Reaction—moderately acid to neutral

E or Eg horizon (if it occurs):
Color—hue of 10YR, value of 4 to 6, and chroma
of 2 or less
Texture—silt loam or silty clay loam
Reaction—moderately acid to neutral

Soil Survey of

Bt or Btg horizon:
Color—hue of 10YR, 2.5Y, or 5Y, value of 4 to 6,
and chroma of 1to 6
Texture—silty clay loam or silty clay
Reaction—very strongly acid to neutral

BC or BCg horizon:
Color—hue of 10YR, 2.5Y, or 5Y, value of 4 to 6,
and chroma of 1 to 8
Texture—silty clay loam or silty clay
Reaction—slightly acid to moderately alkaline

C, Cd, or Cg horizon:
Color—hue of 10YR, 2.5Y, or 5Y, value of 4 to 6,
and chroma of 1 to 8
Texture—silt loam or silty clay loam
Reaction—moderately alkaline

DcrA—Del Rey silty clay loam,0to 1
percent slopes

Setting

Landform: Lake plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Lacustrine deposits

Drainage class: Somewhat poorly drained

Available water capacity: High (about 8.5 inches in the
upper 60 inches)

Composition

Del Rey soil and similar inclusions: 85 percent
Contrasting inclusions: 15 percent

Inclusions

Similar inclusions:

 Soils that are better drained than the Del Rey soil
» Soils that have a surface layer of loam or silt loam
Contrasting inclusions:

» Baugo soils on the higher swells

 Milford soils in depressions and natural
drainageways and on flats

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section
» “Forestland” section
» “Recreation” section
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* “Wildlife Habitat” section
» “Engineering” section
» “Soil Properties” section

Desker Series

Taxonomic classification: Coarse-loamy, mixed,
superactive, mesic Mollic Hapludalfs

Typical Pedon for the Series

Desker sandy loam 1 to 6 percent slopes, in a
cultivated field; 2,480 feet west and 2,270 feet north of
the southeast corner of sec. 6, .21 N., R. 4 W.;
Tippecanoe County, Indiana:

Ap—oO0 to 9 inches; very dark grayish brown (10YR 3/2)
sandy loam, dark brown (10YR 4/3) dry; common
coarse dark brown (7.5YR 3/4) pockets of subsoil
material; moderate medium granular structure;
friable; 12 percent gravel; slightly acid; abrupt
smooth boundary.

Bt1—9 to 15 inches; dark brown (7.5YR 3/4) gravelly
sandy loam; moderate fine subangular blocky
structure; friable; thin continuous dark brown
(7.5YR 3/2) clay films on faces of peds; 15 percent
gravel; slightly acid; clear smooth boundary.

Bt2—15 to 25 inches; dark brown (7.5YR 3/4) gravelly
coarse sandy loam; weak fine subangular blocky
structure; friable; thin continuous dark brown
(7.5YR 3/2) clay films on faces of peds; 18 percent
gravel; neutral; clear wavy boundary.

BC—25 to 34 inches; dark yellowish brown (10YR 4/4)
gravelly loamy coarse sand; weak medium
subangular blocky structure; very friable; thin
discontinuous dark brown (7.5YR 3/2) clay
coatings bridging sand grains; 20 percent gravel,
slightly effervescent; moderately alkaline; abrupt
irregular boundary.

C—34to 60 inches; brown (10YR 5/3), stratified sand
and gravelly coarse sand; single grain; loose; 25
percent gravel; strongly effervescent; moderately
alkaline.

Range in Characteristics for MLRA 111

Thickness of the Ap horizon: 7 to 9 inches

Depth to the base of the argillic horizon: 20 to 40
inches

Depth to sand and gravel: 20 to 40 inches

Ap horizon:
Color—hue of 10YR, value of 3, and chroma of 2
or3
Content of rock fragments—>5 to 14 percent
Reaction—moderately acid or slightly acid
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Bt horizon:

Color—hue of 7.5YR, value and chroma of 3 or 4

Texture—gravelly sandy loam in the upper part
and gravelly coarse sandy loam or gravelly
loamy coarse sand in the lower part

Content of rock fragments—12 to 35 percent

Reaction—moderately acid to neutral in the upper
part and neutral to moderately alkaline in the
lower part

C or BC horizon:
Color—hue of 10YR, value of 5, and chroma of 3
or4
Texture—stratified sand and gravelly coarse sand
Content of rock fragments—20 to 50 percent
Reaction—moderately alkaline

DdeA—Desker sandy loam, 0 to 1 percent
slopes
Setting

Landform: Outwash plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Outwash

Depth class: Moderately deep

Drainage class: Well drained

Available water capacity: Low (about 4.5 inches in the
upper 60 inches)

Composition

Desker soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

 Soils that have a lighter colored surface layer than
that of the Desker soil

 Soils that have more clay in the subsoil than the
Desker soil

 Soils that have a thicker or thinner solum than that of
the Desker soll

 Soils that have a thicker or thinner surface layer than
that of the Desker soil

Contrasting inclusions:

 Bainter soils on swells

» Brady and Matherton soils on the lower swells

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:
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» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

DdeB—Desker sandy loam, 1 to 6 percent
slopes
Setting

Landform: Outwash plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Outwash

Depth class: Moderately deep

Drainage class: Well drained

Available water capacity: Low (about 4.5 inches in the
upper 60 inches)

Composition

Desker soil and similar inclusions: 80 percent
Contrasting inclusions: 20 percent

Inclusions

Similar inclusions:

 Soils that have a lighter colored surface layer than
that of the Desker soil

 Soils that have more clay in the subsoil than the
Desker soil

 Soils that have a thicker or thinner solum than that of
the Desker soil

 Soils that have a thicker or thinner surface layer than
that of the Desker soil

Contrasting inclusions:

 Bainter soils on swells

» Brady and Matherton soils on the lower swells

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Soil Survey of

Edwards Series

Taxonomic classification: Marly, euic, mesic Limnic
Haplosaprists

Typical Pedon for the Series

Edwards muck, 0 to 1 percent slopes, in a brushy
area; 1,805 feet south and 420 feet east of the
northwest corner of sec. 18, .3 S., R.4 E,;
Washtenaw County, Michigan:

0Oal—o0 to 9 inches; muck, black (10YR 2/1) broken
face and rubbed; about 5 percent fiber before and
after rubbing; moderate fine granular structure;
friable; very dark grayish brown (10YR 3/2)
sodium pyrophosphate; herbaceous fibers; slightly
alkaline; abrupt smooth boundary.

0Oa2—9 to 15 inches; muck, black (10YR 2/1) broken
face, very dark brown (10YR 2/2) rubbed; about
10 percent fiber, less than 5 percent rubbed; weak
thick platy structure; friable; very dark grayish
brown (10YR 3/2) sodium pyrophosphate;
herbaceous fibers; slightly alkaline; clear smooth
boundary.

0Oa3—15 to 32 inches; muck, black (10YR 2/1) broken
face and rubbed; about 15 percent fiber, 5 percent
rubbed; weak thick platy structure; friable; very
dark grayish brown (10YR 3/2) sodium
pyrophosphate; herbaceous fibers; slightly
alkaline; clear smooth boundary.

Lca—32 to 60 inches; light gray (10YR 7/1) marl,
massive; friable; violently effervescent; moderately
alkaline.

Range in Characteristics for MLRA 98
Depth to marl: 16 to 51 inches

Surface tier (Oa or Op horizon):
Color—hue of 10YR or N, value of 2 or 3, and
chroma of 0 to 2
Reaction—very strongly acid to slightly
alkaline

Subsurface tiers (Oa horizon):
Color—hue of 10YR, 5YR, or N, value of 2 to 4,
and chroma of O to 3
Reaction—very strongly acid to slightly
alkaline

Lca horizon:
Color—hue of 10YR to 5Y, value of 4 to 8, and
chroma of 1 or 2
Reaction—slightly alkaline or moderately
alkaline
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EchAN—Edwards muck, drained, 0 to 1
percent slopes

Setting

Landform: Outwash plains and till plains
Position on the landform: Depressions

Soil Properties and Qualities

Parent material: Organic deposits over marl

Drainage class: \ery poorly drained

Available water capacity: Very high (about 9.6 inches
in the upper 60 inches)

Composition

Edwards soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

 Adrian soils in the shallower depressions and natural
drainageways on outwash plains

» Houghton and Muskego soils in the shallower
depressions

Contrasting inclusions:

» Madaus soils in the shallower depressions on
outwash plains

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

EchAU—Edwards muck, undrained, 0 to 1
percent slopes

Setting

Landform: Outwash plains and till plains
Position on the landform: Depressions

Soil Properties and Qualities

Parent material: Organic deposits over marl

Drainage class: \ery poorly drained

Available water capacity: Very high (about 9.6 inches
in the upper 60 inches)
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Composition

Edwards soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

 Adrian soils in the shallower depressions and natural
drainageways on outwash plains

» Houghton and Muskego soils in the shallower
depressions

Contrasting inclusions:

» Madaus soils in the shallower depressions on
outwash plains

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Windbreaks and Environmental Plantings” section
» “Forestland” section

» “Recreation” section

» “Engineering” section

» “Soil Properties” section

Gilford Series

Taxonomic classification: Coarse-loamy, mixed,
superactive, mesic Typic Endoaquolls

Typical Pedon for the Series

Gilford sandy loam, 0 to 1 percent slopes, in a
cultivated field; 1,900 feet west and 50 feet north of the
southeast corner of sec. 24, T.38 N., R. 3 E.; St.
Joseph County, Indiana:

Ap—oO0 to 11 inches; black (10YR 2/1) sandy loam,
dark gray (10YR 4/1) dry; moderate fine granular
structure; friable; slightly acid; abrupt smooth
boundary.

A—11 to 14 inches; very dark gray (10YR 3/1) sandy
loam, gray (10YR 5/1) dry; weak fine subangular
blocky structure; friable; slightly acid; gradual wavy
boundary.

Bgl—14to 20 inches; gray (10YR 5/1) sandy loam;
weak medium subangular blocky structure; friable;
common fine distinct yellowish brown (10YR 5/6)
masses of iron oxide accumulation in the matrix;
moderately acid; clear irregular boundary.

Bg2—20 to 32 inches; gray (10YR 5/1) sandy loam;
moderate medium subangular blocky structure;
firm; common fine distinct yellowish brown (10YR
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5/6) masses of iron oxide accumulation in the
matrix; slightly acid; clear wavy boundary.

2BCg—32 to 38 inches; gray (10YR 6/1) loamy sand;
weak fine subangular blocky structure; very friable;
common medium distinct strong brown (7.5YR
5/6) masses of iron oxide accumulation in the
matrix; neutral; clear wavy boundary.

2Cg1—38to 48 inches; gray (10YR 6/1) sand; single
grain; loose; neutral; clear wavy boundary.

2Cg2—48 to 60 inches; gray (10YR 6/1) coarse sand;
single grain; loose; strongly effervescent;
moderately alkaline.

Range in Characteristics for MLRA 98

Thickness of the mollic epipedon: 10 to 24 inches

Depth to the base of the cambic horizon: 30 to 40
inches

Depth to sand and gravel: 30 to 40 inches

A or Ap horizon:
Color—hue of 10YR or N, value of 2 or 3, and
chroma of 0 to 2
Texture—sandy loam or mucky sandy loam
Content of rock fragments—oO to 3 percent
Reaction—moderately acid to neutral

Bg horizon:
Color—hue of 10YR, 2.5Y, or 5Y, value of 4 to 6,
and chroma of 1 or 2
Texture—fine sandy loam or sandy loam
Content of rock fragments—O0 to 5 percent
Reaction—moderately acid to neutral

BCg or 2BCqg horizon:
Color—hue of 7.5YR, 10YR, or 2.5Y, value of 4 to
6, and chroma of 1 or 2
Texture—loamy sand or loamy fine sand
Content of rock fragments—O0 to 5 percent
Reaction—slightly acid or neutral

C, Cg, 2C, or 2Cg horizon:

Color—hue of 10YR or 2.5Y, value of 4 to 7, and
chromaof 1to 3

Texture—loamy sand, sand, coarse sand, or fine
sand

Content of rock fragments—O0 to 5 percent

Reaction—slightly acid or neutral above a depth of
40 inches and neutral to moderately alkaline
below that depth

GczA—Gilford sandy loam, 0 to 1 percent
slopes
Setting

Landform: Outwash plains

Soil Survey of

Position on the landform: Depressions, natural
drainageways, and flats

Soil Properties and Qualities

Parent material: Outwash

Drainage class: Poorly drained

Available water capacity: Moderate (about 6.0 inches
in the upper 60 inches)

Composition

Gilford soil and similar inclusions: 75 percent
Contrasting inclusions: 25 percent

Inclusions

Similar inclusions:

 Soils that have 10 to 35 percent gravel below a
depth of 60 inches

 Soils that have more sand and less clay in the
subsoil than the Gilford soll

 Soils that have a surface layer of mucky loam

* Soils that have a thicker solum than that of the
Gilford soil

Contrasting inclusions:

» Brady soils on swells

» Rensselaer soils in the shallower depressions and
natural drainageways and on flats

» Sebewa soils in depressions and natural
drainageways and on flats

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

GdnA—Gilford mucky sandy loam, 0to 1
percent slopes

Setting

Landform: Outwash plains
Position on the landform: Depressions

Soil Properties and Qualities

Parent material: Outwash

Drainage class: \ery poorly drained

Available water capacity: Moderate (about 7.1 inches
in the upper 60 inches)
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Composition

Gilford soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

 Soils that have more sand and less clay in the
subsoil than the Gilford soil

 Soils that have a surface layer of sandy loam

* Soils that have a thicker or thinner solum than that of
the Gilford soll

Contrasting inclusions:

» Adrian soils in the deeper depressions on outwash
plains

» Rensselaer soils in the shallower depressions and
natural drainageways and on flats

» Sebewa soils in depressions

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

“Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Glynwood Series

Taxonomic classification: Fine, illitic, mesic Aquic
Hapludalfs

Typical Pedon for the Series

Glynwood silt loam, 1 to 5 percent slopes, in a
cultivated field; 500 feet east and 900 feet north of the
southwest corner of sec. 17, T.5 S., R. 5 E.; Auglaize
County, Ohio:

Ap—-O0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; friable; many
roots; few fine dark iron and manganese oxide
concretions; slightly acid; abrupt smooth boundary.

E—7 to 9 inches; brown (10YR 4/3) silt loam; weak
very thin platy structure; friable; many roots; many
wormcasts; few fine faint yellowish brown (10YR
5/6) masses of iron oxide accumulation; few fine
dark masses of iron and manganese oxide
concretions; slightly acid; abrupt wavy boundary.

BE—9 to 12 inches; dark yellowish brown (10YR 4/4)
silty clay loam; weak medium prismatic structure
parting to moderate medium and fine subangular
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blocky; firm; common roots; common medium
distinct yellowish brown (10YR 5/6) and prominent
yellowish brown (10YR 5/8) masses of iron oxide
accumulation in the matrix; many prominent pale
brown (10YR 6/3) and brown (10YR 5/3) clay
depletions on faces of peds; moderately acid; clear
smooth boundary.

2Bt—12 to 23 inches; dark yellowish brown (10YR 4/4)
clay; moderate medium prismatic structure parting
to strong medium and coarse angular blocky; firm;
common roots; many prominent dark brown (10YR
3/3) clay films on faces of peds; common distinct
brown (10YR 5/3) silt coats on faces of peds; few
fine prominent strong brown (7.5YR 5/8) masses
of iron oxide accumulation in the matrix; common
fine distinct grayish brown (10YR 5/2) iron
depletions in the matrix; many fine dark iron-
manganese oxide concretions; less than 2 percent
gravel; strongly acid in the upper part grading to
neutral in the lower part; clear wavy boundary.

2BC—23 to 32 inches; yellowish brown (10YR 5/4)
clay loam; very weak very coarse prismatic
structure parting to weak coarse subangular
blocky; firm; few roots; common prominent brown
(10YR 4/3) clay films on vertical faces of peds;
common prominent pale brown (10YR 6/3)
carbonate coats on vertical faces of peds;
common fine faint yellowish brown (10YR 5/6)
masses of iron oxide accumulation; many fine
dark iron-manganese oxide concretions; less than
5 percent gravel; strongly effervescent; moderately
alkaline; clear smooth boundary.

2Cd—32 to 60 inches; yellowish brown (10YR 5/4)
clay loam; massive; very firm; some vertical
cleavage planes with pale brown (10YR 6/3) and
gray (5Y 5/1) carbonate coats; few distinct strong
brown (7.5YR 5/6 and 5/8) masses of iron oxide
accumulation; few fine dark iron-manganese oxide
concretions; less than 5 percent till pebbles;
strongly effervescent; moderately alkaline.

Range in Characteristics for MLRA 111

Depth to the base of the argillic horizon: 22 to 45
inches

Depth to free carbonates: 19 to 40 inches

Other features: Some pedons have an A horizon. This
horizon is 1 to 6 inches thick. It has hue of 10YR,
value of 2 or 3, and chroma of 1 or 2.

Ap horizon:
Color—hue of 10YR, value of 4 or 5 (6 dry), and
chromaof 1to 3
Texture—silt loam or loam
Content of rock fragments—2 to 5 percent
Reaction—strongly acid to neutral
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E, EB, or BE horizon:
Color—hue of 10YR, value of 4 or 5, and chroma
of2to 4
Texture—loam or silt loam
Content of rock fragments—O0 to 5 percent
Reaction—very strongly acid to neutral

Bt, Btg, 2Bt, or 2Btg horizon:

Color—hue of 10YR, value of 4 or 5, and chroma
of 2t0 6

Texture—silty clay loam, clay loam, clay, or silty
clay

Content of rock fragments—O0 to 5 percent

Reaction—very strongly acid to neutral in the
upper part and moderately acid to slightly
alkaline in the lower part

BC, BCg, 2BC, or 2BCg horizon:
Color—hue of 10YR, value of 4 or 5, and chroma
of 2t0 6
Texture—clay loam or silty clay loam
Content of rock fragments—1 to 5 percent
Reaction—neutral or slightly alkaline

C, Cg, 2C, or 2Cg horizon:
Color—hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 2to 6
Texture—silty clay loam or clay loam
Content of rock fragments—1 to 10 percent
Reaction—slightly alkaline or moderately alkaline

GlaB—Glynwood loam, 1 to 5 percent
slopes
Setting

Landform:Till plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Glacial till

Drainage class: Moderately well drained

Available water capacity: Moderate (about 7.0 inches
in the upper 60 inches)

Composition

Glynwood soil and similar inclusions: 85 percent
Contrasting inclusions: 15 percent

Inclusions

Similar inclusions:

 Soils that are better drained than the Glynwood soll
 Soils that have more sand and less clay in the upper
part of the subsoil than the Glynwood soil

» Severely eroded soils

Soil Survey of

Contrasting inclusions:
* Blount soils on the lower swells
 Soils that are more sloping than the Glynwood soil

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

GlaC—Glynwood loam, 5 to 10 percent
slopes
Setting

Landform:Till plains
Position on the landform: Knolls, backslopes, and
shoulders

Soil Properties and Qualities

Parent material: Glacial till

Drainage class: Moderately well drained

Available water capacity: Moderate (about 7.0 inches
in the upper 60 inches)

Composition

Glynwood soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

 Soils that are better drained than the Glynwood soll
 Soils that have more sand and less clay in the upper
part of the subsoil than the Glynwood soil

» Severely eroded soils

Contrasting inclusions:

* Blount soils on the lower swells

 Soils that are more sloping than the Glynwood soil

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section
» “Forestland” section
» “Recreation” section
» “Wildlife Habitat” section
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» “Engineering” section
» “Soil Properties” section

Granby Series

Taxonomic classification: Sandy, mixed, mesic Typic
Endoaquolls

Typical Pedon for the Series

Granby loamy sand, 0 to 1 percent slopes, in a
cultivated field; 350 feet east and 400 feet north of the
center of sec. 28, T. 7 N., R. 15 W.; Ottawa County,
Michigan:

Ap—-O0 to 10 inches; black (10YR 2/1) loamy sand,
dark grayish brown (10YR 4/2) dry; weak medium
granular structure; very friable; neutral; abrupt
wavy boundary.

Bg1l—10to 16 inches; dark gray (10YR 4/1) sand,;
weak coarse subangular blocky structure; very
friable; few medium faint light brownish gray (10YR
6/2) iron depletions in the matrix; slightly acid;
gradual wavy boundary.

Bg2—16 to 32 inches; light brownish gray (10YR 6/2)
sand; weak coarse subangular blocky structure;
very friable; common medium faint dark gray
(10YR 4/1) and gray (10YR 5/1) iron depletions in
the matrix; neutral; clear wavy boundary.

Cg—32to 60 inches; light gray (10YR 7/2) sand;
single grain; loose; common medium faint grayish
brown (10YR 5/2) and few medium faint gray
(10YR 5/1) iron depletions in the matrix; neutral.

Range in Characteristics for MLRA 98

Thickness of the mollic epipedon: 10 to 15 inches
Depth to the Cg horizon: 20 to 52 inches

A or Ap horizon:
Color—hue of 10YR or N, value of 2 or 3, and
chroma of 0to 2
Reaction—moderately acid to neutral

Bg horizon:

Color—hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 1 to 3, or hue of 5Y and chroma of 3
or less with distinct or prominent redoximorphic
features

Texture—fine sand, sand, loamy sand, or loamy
fine sand

Content of rock fragments—O0 to 5 percent

Reaction—moderately acid to slightly alkaline

Cg horizon:
Color—hue of 10YR to 5Y, value of 4 to 7, and
chromaoflto4
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Texture—sand, coarse sand, fine sand, or loamy
sand

Content of rock fragments—O0 to 5 percent

Reaction—neutral to moderately alkaline

GndA—Granby loamy sand, 0 to 1 percent
slopes
Setting

Landform: Outwash plains
Position on the landform: Depressions, natural
drainageways, and flats

Soil Properties and Qualities

Parent material: Outwash

Drainage class: \ery poorly drained

Available water capacity: Low (about 5.0 inches in the
upper 60 inches)

Composition

Granby soil and similar inclusions: 95 percent
Contrasting inclusions: 5 percent

Inclusions

Similar inclusions:

 Soils that are better drained than the Granby soil
 Soils that have a surface layer of mucky loamy
sand

 Soils that have a thicker or thinner surface layer than
that of the Granby soil

Contrasting inclusions:

 Adrian soils in the deeper depressions and natural
drainageways

* Gilford soils in the deeper depressions and natural
drainageways and on flats

* Morocco soils on swells

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Gravelton Series

Taxonomic classification: Sandy, mixed, mesic
Fluvaquentic Endoaquolls
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Typical Pedon for the Series

Gravelton loam, 0 to 1 percent slopes, frequently
flooded, long duration, in a wooded area; 450 feet
south and 2,000 feet east of the northwest corner of
sec. 16, T. 36 N., R. 6 E.; USGS Goshen topographic
guadrangle; latitude 41 degrees 34 minutes 45
seconds N. and longitude 85 degrees 50 minutes 27
seconds W.; Elkhart County, Indiana:

A—oO0 to 11 inches; very dark grayish brown (10YR 3/2)
loam; moderate medium granular structure; friable;
many very fine and fine roots throughout; many
very fine and fine moderate-continuity interstitial
and tubular pores; neutral; clear wavy boundary.

Bg—11 to 16 inches; dark grayish brown (10YR 4/2)
loam; moderate fine subangular blocky structure;
friable; many very fine and fine roots throughout;
many very coarse moderate-continuity interstitial
and tubular pores throughout; common fine
distinct brown (7.5YR 4/4) masses of iron oxide
accumulation in the matrix; common medium faint
dark gray (10YR 4/1) iron depletions in the matrix;
neutral; clear wavy boundary.

2C1—16to 23 inches; brown (10YR 5/3) sand; single
grain; loose; many coarse distinct yellowish red
(5YR 4/6) masses of iron oxide accumulation in
the matrix; common medium faint grayish brown
(10YR 5/2) iron depletions in the matrix; slightly
effervescent; slightly alkaline; clear wavy
boundary.

3C2—23 to 36 inches; yellowish brown (10YR 5/4)
sand; single grain; loose; many medium distinct
grayish brown (10YR 5/2) iron depletions in the
matrix; 10 percent gravel; strongly effervescent;
slightly alkaline; clear wavy boundary.

3C3—36 to 48 inches; yellowish brown (10YR 5/4)
gravelly coarse sand; single grain; many medium
distinct grayish brown (10YR 5/2) iron depletions
in the matrix; loose; 25 percent gravel; strongly
effervescent; slightly alkaline; clear wavy
boundary.

3Cg—48to 80 inches; gray (10YR 5/1) very gravelly
coarse sand; single grain; loose; 40 percent gravel,
strongly effervescent; slightly alkaline.

Range in Characteristics for MLRA 98

Thickness of the mollic epipedon: 10 to 18 inches

Depth to the base of the cambic horizon: 14 to 24
inches

Depth to sand and gravel: 16 to 24 inches

Depth to free carbonates: 14 to 24 inches

A horizon:
Color—hue of 10YR to 5YR, value of 2 or 3, and
chromaof 1 or 2

Soil Survey of

Content of rock fragments—oO to 8 percent
Reaction—slightly acid to slightly alkaline

Bg horizon:
Color—hue of 10YR, 2.5Y, or 5Y, value of 4 or 5,
and chroma of 1 or 2
Texture—loam or sandy loam
Content of rock fragments—oO0 to 10 percent
Reaction—neutral or slightly alkaline

2C or 2Cg horizon:
Color—hue of 10YR, 2.5Y, or 5Y, value of 3 to 5,
and chroma of 1 to 3
Texture—sand or coarse sand
Content of rock fragments—oO0 to 10 percent
Reaction—slightly alkaline or moderately alkaline

3C or 3Cg horizon:
Color—hue of 10YR, 2.5Y, or 5Y, value of 3 to 5,
and chroma of 1 to 4
Texture—sand, gravelly coarse sand, or very
gravelly coarse sand
Content of rock fragments—10 to 50 percent
Reaction—slightly alkaline or moderately alkaline

GocAK—=Gravelton loam, 0 to 1 percent
slopes, occasionally flooded, brief

duration
Setting

Landform: Flood plains
Position on the landform: Depressions and natural
drainageways

Soil Properties and Qualities

Parent material: Alluvium

Depth class: Moderately deep

Drainage class: \ery poorly drained

Available water capacity: Low (about 3.7 inches in the
upper 60 inches)

Composition

Gravelton soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

 Soils that have less gravel in the substratum than the
Gravelton soll

 Soils that have thicker loamy sediments than the
Gravelton soll

» Soils that have a mucky surface layer

Contrasting inclusions:

 Adrian soils in the deeper depressions and natural
drainageways
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» Waterford soils on swells
Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

“Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

GodAl—Gravelton loam, 0 to 1 percent
slopes, frequently flooded, long

duration
Setting

Landform: Flood plains
Position on the landform: Depressions and natural
drainageways

Soil Properties and Qualities

Parent material: Alluvium

Depth class: Moderately deep

Drainage class: \ery poorly drained

Available water capacity: Low (about 3.7 inches in the
upper 60 inches)

Composition

Gravelton soil and similar inclusions: 75 percent
Contrasting inclusions: 25 percent

Inclusions

Similar inclusions:

 Soils that have less gravel in the substratum than the
Gravelton soll

» Soils that have a mucky surface layer

 Soils that have thicker loamy sediments than the
Gravelton soll

Contrasting inclusions:

 Adrian soils in the deeper depressions and natural
drainageways

» Waterford soils on swells

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

* “Windbreaks and Environmental Plantings” section
» “Forestland” section
» “Recreation” section
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* “Wildlife Habitat” section
» “Engineering” section
» “Soil Properties” section

HhaAP—Histosols, 0 to 1 percent slopes,
ponded
Setting

Landform: Outwash plains, lake plains, and moraines
Position on the landform: Depressions

Soil Properties and Qualities

Parent material: Organic, herbaceous materials

Drainage class: \ery poorly drained

Available water capacity: Very high (about 17.4 inches
in the upper 60 inches)

Composition

Histosols and similar inclusions: 95 percent
Contrasting inclusions: 5 percent

Inclusions

Similar inclusions:

» Edwards, Houghton, Madaus, Muskego, and Palms
soils in depressions

Contrasting inclusions:

» Aquolls in the shallower depressions

* Areas of surface water

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

* “Windbreaks and Environmental Plantings” section
» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section

» “Engineering” section

» “Soil Properties” section

Houghton Series
Taxonomic classification: Euic, mesic Typic
Haplosaprists
Typical Pedon for the Series

Houghton muck, 0 to 1 percent slopes, in a cultivated
field; 200 feet north and 800 feet east of the southwest
corner of sec. 12, T.5 N., R. 1 W.; Clinton County,
Michigan:

0Oal—o0 to 9 inches; muck, black (N 2/0) broken face
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and rubbed; about 5 percent fiber, a trace rubbed;
weak coarse subangular blocky structure; neutral,
abrupt smooth boundary.

0Oa2—9 to 13 inches; muck, black (N 2/0) broken face,
very dark brown (7.5YR 2/2) rubbed; about 5
percent fiber, a trace rubbed; weak medium
granular structure; neutral; abrupt smooth
boundary.

0Oa3—13 to 24 inches; muck, dark reddish brown (5YR
3/2) broken face, dark reddish brown (5YR 2/2)
rubbed; about 15 percent fiber, less than 5 percent
rubbed; massive; thick platy fragments; neutral;
abrupt smooth boundary.

Oad—24 to 32 inches; muck, black (5YR 2/1) broken
face and rubbed; about 10 percent fiber, a trace
rubbed; massive; few woody fragments; neutral,
clear wavy boundary.

0Oa5—32 to 48 inches; muck, dark reddish brown (5YR
2/2) broken face, black (5YR 2/1) rubbed; about 20
percent fiber, less than 10 percent rubbed,;
massive; thick platy fragments; neutral; abrupt
smooth boundary.

0Oab—48 to 66 inches; muck, dark reddish brown (5YR
2/2) broken face and rubbed; about 10 percent
fiber, less than 10 percent rubbed; massive;
slightly sticky; about 15 percent mineral soll;
neutral.

Range in Characteristics for MLRA 98

Oa horizon:
Color—hue of 10YR, 7.5YR, 5YR, or N, value of 2
or 3, and chromaof 0to 3
Reaction—very strongly acid to slightly alkaline

HtbAN—Houghton muck, drained, 0to 1
percent slopes
Setting

Landform: Outwash plains and moraines
Position on the landform: Depressions

Soil Properties and Qualities

Parent material: Organic, herbaceous materials

Drainage class: \ery poorly drained

Available water capacity: Very high (about 23.6 inches
in the upper 60 inches)

Composition

Houghton soil and similar inclusions: 75 percent
Contrasting inclusions: 25 percent

Soil Survey of

Inclusions

Similar inclusions:

 Adrian soils in the shallower depressions and natural
drainageways on outwash plains

 Soils that have a loamy substratum

Contrasting inclusions:

» Edwards soils in the deeper depressions on outwash
plains

» Muskego soils in the deeper depressions on
moraines

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

HtbAU—Houghton muck, undrained, O to
1 percent slopes

Setting

Landform: Outwash plains and moraines
Position on the landform: Depressions

Soil Properties and Qualities

Parent material: Organic, herbaceous materials

Drainage class: \ery poorly drained

Available water capacity: Very high (about 23.6 inches
in the upper 60 inches)

Composition

Houghton soil and similar inclusions: 75 percent
Contrasting inclusions: 25 percent

Inclusions

Similar inclusions:

 Adrian soils in the shallower depressions and natural
drainageways on outwash plains

 Soils that have a loamy substratum

Contrasting inclusions:

» Edwards soils in the deeper depressions on outwash
plains

» Muskego soils in the deeper depressions on
moraines

 Areas of water in depressions
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Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

“Windbreaks and Environmental Plantings” section
» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section

» “Engineering” section

» “Soil Properties” section

Jamestown Series

Taxonomic classification: Fine-loamy, mixed,
superactive, nonacid, mesic Aeric Epiaquepts

Typical Pedon for the Series

Jamestown silt loam, 0 to 1 percent slopes,
occasionally flooded, brief duration, in a cultivated
field; 860 feet east and 240 feet south of the northwest
corner of sec. 26, T. 36 N., R. 4 E.; USGS Wakarusa
topographic quadrangle; latitude 41 degrees 32
minutes 45 seconds N. and longitude 86 degrees 2
minutes 10 seconds W.; Elkhart County, Indiana:

Apl—oO0 to 5 inches; dark grayish brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) dry; weak
fine granular structure; friable; common very fine
roots throughout; neutral; abrupt smooth
boundary.

Ap2—5 to 11 inches; dark grayish brown (10YR 4/2)
silt loam, light brownish gray (10YR 6/2) dry;
moderate fine subangular blocky structure; friable;
common very fine roots throughout; common very
fine, fine, and medium moderate-continuity
interstitial and tubular pores; neutral; abrupt
smooth boundary.

Bw—11 to 19 inches; brown (10YR 5/3) loam;
moderate medium subangular blocky structure;
friable; common very fine roots throughout;
common very fine and fine moderate-continuity
interstitial and tubular pores; common medium
distinct yellowish brown (10YR 5/6) masses of iron
oxide accumulation in the matrix; many medium
distinct grayish brown (10YR 5/2) iron depletions;
common medium rounded dark brown (7.5YR 3/2)
masses of iron-manganese oxide accumulations
throughout; neutral; clear smooth boundary.

Bg1—19 to 28 inches; grayish brown (10YR 5/2) loam;
moderate medium subangular blocky structure;
friable; common very fine roots throughout;
common very fine and fine moderate-continuity
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interstitial and tubular pores; many medium
distinct dark yellowish brown (10YR 4/4) and
common medium distinct yellowish brown (10YR
5/8) masses of iron oxide accumulation in the
matrix; common medium rounded dark brown
(7.5YR 3/2) masses of iron-manganese oxide
accumulation throughout; neutral; clear smooth
boundary.

Bg2—28 to 33 inches; grayish brown (10YR 5/2) loam;
moderate medium subangular blocky structure;
friable; common very fine and fine moderate-
continuity tubular pores; many medium distinct
yellowish brown (10YR 5/8) masses of iron oxide
accumulation in the matrix; common medium
rounded dark brown (7.5YR 3/2) masses of iron-
manganese oxide accumulation throughout;
neutral; clear wavy boundary.

2BC1—33to 44 inches; dark yellowish brown (10YR
4/4) sandy loam; weak coarse subangular blocky
structure; friable; common very fine and fine
moderate-continuity tubular pores; common
medium distinct yellowish brown (10YR 5/6)
masses of iron oxide accumulation in the matrix;
common medium distinct grayish brown (10YR
5/2) and brown (10YR 5/3) iron depletions in the
matrix; common medium rounded dark brown
(7.5YR 3/2) masses of iron-manganese oxide
accumulation throughout; neutral; clear wavy
boundary.

2BC2—44to 52 inches; brown (10YR 5/3) loamy
sand; weak coarse subangular blocky structure;
very friable; common medium distinct grayish
brown (10YR 5/2) iron depletions in the matrix; 6
percent gravel; neutral; clear wavy boundary.

3Cd—52 to 68 inches; brown (10YR 5/3) loam;
massive; very firm; many medium distinct
yellowish brown (10YR 5/4) masses of iron oxide
accumulation in the matrix; 2 percent gravel;
slightly effervescent; slightly alkaline; clear wavy
boundary.

3Cdg—68 to 80 inches; gray (N 5/0) loam; massive;
very firm; common medium faint greenish gray
(10Y 5/1) iron depletions in the matrix; 2 percent
gravel; strongly effervescent; slightly alkaline.

Range in Characteristics for MLRA 111

Depth to the base of the cambic horizon: 40 to more
than 70 inches

Ap or A horizon:
Color—hue of 10YR, value of 3 or 4 (6 or more
dry), and chroma of 2 or 3
Reaction—slightly acid or neutral
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Bw horizon:
Color—hue of 10YR, 2.5Y, or 5Y, value of 4 to 6,
and chroma of 3 or 4
Texture—silt loam, loam, or silty clay loam
Reaction—slightly acid or neutral

Bg horizon:
Color—hue of 10YR, 2.5Y, or 5Y, value of 4 to 6,
and chroma of 1 or 2
Texture—silt loam, loam, or silty clay loam
Reaction—slightly acid or neutral

2BC or 2BCg horizon:

Color—hue of 10YR, 2.5Y, or 5Y, value of 4 to 6,
and chroma of 1to 6

Texture—dominantly loamy sand or sandy loam;
fine sandy loam, fine sand, sand, or sandy clay
loam in some pedons

Content of rock fragments—oO0 to 10 percent

Reaction—slightly acid to slightly alkaline

3C, 3Cg, 3Cd, or 3Cdg horizon:
Color—hue of 10YR, 2.5Y, 5Y, or N, value of 5 or
6, and chroma of O to 6
Texture—loam or fine sandy loam
Content of rock fragments—oO0 to 10 percent
Reaction—slightly alkaline or moderately alkaline

JaaAK—Jamestown silt loam,0to 1
percent slopes, occasionally flooded,
brief duration

Setting

Landform: Flood plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Alluvium over till

Drainage class: Somewhat poorly drained

Available water capacity: High (about 9.1 inches in the
upper 60 inches)

Composition

Jamestown soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

» Soils that have a darker surface layer than that of the
Jamestown soil

 Soils that have more sand and less clay in the
subsoil than the Jamestown soil

 Soils that do not have a till substratum

Contrasting inclusions:

» Southwest soils in natural drainageways

Soil Survey of

» Soils in which the water table is closer to the surface
than that in the Jamestown soil
» Brookston soils in depressions and on flats

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Kimmell Series

Taxonomic classification: Fine, illitic, mesic Aeric
Epiaqualfs

Typical Pedon for the Series

Kimmell loam, O to 2 percent slopes ina
cultivated field; 2,525 feet south and 125 feet west of
the northeast corner of sec. 36, .36 N., R. 7 E;
USGS Millersburg topographic quadrangle; latitude 41
degrees 31 minutes 50 seconds N. and longitude 85
degrees 39 minutes 19 seconds W.; Elkhart County,
Indiana:

Ap—o0 to 8 inches; dark grayish brown (10YR 4/2)
loam, light brownish gray (10YR 6/2) dry; weak
fine subangular blocky structure parting to
moderate medium granular; friable; common very
fine and fine roots throughout; 1 percent gravel;
neutral; abrupt smooth boundary.

E—8to 12 inches; brown (10YR 5/3) loam; moderate
fine subangular blocky structure; friable; common
very fine roots throughout; many very fine and fine
moderate-continuity interstitial and tubular pores;
common fine distinct yellowish brown (10YR 5/6)
masses of iron oxide accumulation in the matrix;
many fine faint grayish brown (10YR 5/2) iron
depletions; 1 percent gravel; neutral; clear wavy
boundary.

Bt1—12 to 22 inches; brown (10YR 5/3) clay loam;
moderate fine subangular blocky structure
(approximately 10 percent is angular blocky); firm;
common very fine roots throughout; common very
fine and fine low-continuity interstitial and tubular
pores; many distinct continuous gray (10YR 5/1)
clay films on faces of peds and in pores; common
medium distinct yellowish brown (10YR 5/6)
masses of iron oxide accumulation in the matrix;
many medium faint grayish brown (10YR 5/2) iron
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depletions throughout; 1 percent gravel; neutral;
clear wavy boundary.

Bt2—22 to 32 inches; dark yellowish brown (10YR 4/4)
clay loam; moderate medium subangular blocky
structure; firm; common very fine roots throughout;
common very fine and fine low-continuity
interstitial and tubular pores; many distinct
continuous gray (10YR 5/1) clay films on faces of
peds and in pores; few medium irregular dark gray
(10YR 4/1) soft clay bodies in cracks; common
medium distinct yellowish brown (10YR 5/6)
masses of iron oxide accumulation in the matrix;
many medium faint grayish brown (10YR 5/2) iron
depletions; 1 percent gravel; neutral; clear wavy
boundary.

Bt3—32 to 37 inches; dark yellowish brown (10YR 4/4)
clay loam; weak coarse subangular blocky
structure; firm; common very fine roots throughout;
common very fine and fine low-continuity
interstitial and tubular pores; common distinct
continuous gray (10YR 5/1) clay films on faces of
peds and in pores; common fine irregular gray
(10YR 6/1) masses of carbonates throughout and
few medium irregular dark gray (10YR 4/1) soft
clay bodies in cracks; common medium distinct
yellowish brown (10YR 5/6) masses of iron oxide
accumulation in the matrix; many medium distinct
grayish brown (10YR 5/2) iron depletions
throughout; 1 percent gravel; slightly effervescent;
slightly alkaline; clear wavy boundary.

Cd1—37 to 43 inches; yellowish brown (10YR 5/4)
clay loam; weak coarse prismatic structure; prisms
range from 2 to 5 inches in diameter; very firm;
common very fine roots in cracks; many prominent
continuous gray (10YR 6/1) carbonate coats on
vertical faces of peds; few medium irregular white
(10YR 8/1) masses of carbonates in cracks;
common medium distinct yellowish brown (10YR
5/6) masses of iron oxide accumulation in the
matrix; common medium distinct grayish brown
(10YR 5/2) iron depletions throughout; 1 percent
gravel; strongly effervescent; moderately alkaline;
clear wavy boundary.

Cd2—43 to 53 inches; yellowish brown (10YR 5/4)
clay loam; weak very coarse prismatic structure;
prisms range from 5 to 15 inches in diameter; very
firm; common very fine roots in cracks; many
prominent continuous gray (10YR 6/1) carbonate
coats on vertical faces of peds; few medium
irregular white (10YR 8/1) masses of carbonates
in cracks; common medium distinct yellowish
brown (10YR 5/6) masses of iron oxide
accumulation in the matrix; 1 percent gravel;
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strongly effervescent; moderately alkaline; clear
wavy boundary.

Cd3—53 to 64 inches; yellowish brown (10YR 5/4)
clay loam; weak very coarse prismatic structure;
prisms range from 5 to 15 inches in diameter; very
firm; many prominent continuous gray (10YR 6/1)
carbonate coats on bottoms of plates; few medium
irregular white (10YR 8/1) masses of carbonates
in cracks; common medium distinct yellowish
brown (10YR 5/6) masses of iron oxide
accumulation in the matrix; 1 percent gravel;
strongly effervescent; moderately alkaline; clear
wavy boundary.

Cd4—64 to 75 inches; yellowish brown (10YR 5/4)
clay loam; massive; very firm; very few prominent
continuous gray (10YR 6/1) carbonate coats on
bottoms of plates; few medium irregular white
(10YR 8/1) masses of carbonates in cracks;
common medium distinct yellowish brown (10YR
5/6) masses of iron oxide accumulation in the
matrix; 1 percent gravel; strongly effervescent;
moderately alkaline; abrupt wavy boundary.

2C—7510 100 inches; brown (10YR 5/3) fine sand
and sand; single grain; loose; strongly
effervescent; moderately alkaline.

Range in Characteristics for MLRA 111

Depth to the base of the argillic horizon: 30 to 60
inches

Depth to sand and gravel: 60 to more than 100 inches

Depth to free carbonates: 26 to 60 inches

Ap horizon:
Color—hue of 10YR, value of 3 or 4 (6 or more
dry), and chroma of 1to 3
Content of rock fragments—oO0 to 5 percent
Reaction—moderately acid to neutral

BE, EB, or E horizon (if it occurs):
Color—hue of 10YR or 2.5Y, value of 4 or 5, and
chromaof 1to 3
Content of rock fragments—O0 to 5 percent
Reaction—moderately acid to neutral

Bt or Btk horizon:

Color—hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 1 to 4; common or many
redoximorphic features

Texture—silty clay loam, clay loam, clay, or silty
clay

Content of rock fragments—O0 to 5 percent

Reaction—moderately acid or slightly acid in the
upper part and slightly acid to moderately
alkaline in the lower part
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Cd horizon:
Color—hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 3to 6
Texture—silty clay loam or clay loam
Content of rock fragments—O0 to 5 percent
Reaction—slightly alkaline or moderately alkaline

2C horizon:
Color—hue of 10YR, value of 4 to 6, and chroma
of 3to 6
Texture—fine sand, sand, or gravelly coarse sand
Content of rock fragments—oO0 to 30 percent
Reaction—slightly alkaline or moderately alkaline

KimA—Kimmell loam, 0 to 2 percent
slopes

Setting

Landform:Till plains
Position on the landform: Swells

Soil Properties and Qualities

Parent material: Till over outwash

Drainage class: Somewhat poorly drained

Available water capacity: Moderate (about 5.4 inches
in the upper 60 inches)

Composition

Kimmell soil and similar inclusions: 90 percent
Contrasting inclusions: 10 percent

Inclusions

Similar inclusions:

* Soils that are better drained than the Kimmell soil
 Soils that have more sand and less clay in the upper
part of the subsoil than the Kimmell soil

 Soils that are sand and gravelly sand more than 120
inches deep

Contrasting inclusions:

 Brady soils on the lower swells

» Cosperville soils on the higher swells

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section

» “Forestland” section

» “Recreation” section

» “Wildlife Habitat” section
» “Engineering” section

» “Soil Properties” section

Soil Survey of

Madaus Series

Taxonomic classification: Coarse-silty over sandy or
sandy-skeletal, carbonatic over mixed, mesic
Histic Humaquepts

Typical Pedon for MLRA 98

Madaus muck, drained, O to 1 percent slopes
in a cultivated field; 90 feet south and 600 feet west of
the northeast corner of sec. 7, T. 37 N., R. 6 E.; USGS
Bristol topographic quadrangle; latitude 41 degrees 40
minutes 53 seconds N. and longitude 85 degrees 52
minutes 23 seconds W.; Elkhart County, Indiana:

Op—0 to 9 inches; muck, black (N 2/0) broken face
and rubbed; moderate fine granular structure; very
friable; common very fine and fine roots
throughout; about 1 percent fiber, less than 1
percent rubbed; 1 percent shell fragments; slightly
effervescent; slightly alkaline; abrupt smooth
boundary.

Lcal—9to 13 inches; gray (5Y 6/1) marl; massive;
friable; common very fine and fine roots
throughout; common very fine and fine moderate-
continuity interstitial and tubular pores; about 1
percent fiber, less than 1 percent rubbed; 3
percent shell fragments; common fine irregular
dark reddish brown (5YR 3/4) soft masses of iron
oxide accumulation in root channels; violently
effervescent; moderately alkaline; clear smooth
boundary.

Lca2—13 to 31 inches; light yellowish brown (10YR
6/4) marl; massive; friable; common very fine and
fine roots throughout; common very fine and fine
moderate-continuity interstitial and tubular pores;
about 1 percent fiber, less than 1 percent rubbed;
3 percent shell fragments; common medium
distinct gray (10YR 6/1) cylindrical iron depletions
in cracks; violently effervescent; moderately
alkaline; clear smooth boundary.

Lca3—31 to 48 inches; gray (10YR 6/1) marl; massive;
friable; common very fine and fine moderate-
continuity interstitial and tubular pores; about 1
percent fiber, less than 1 percent rubbed; 1
percent shell fragments; violently effervescent;
moderately alkaline; clear smooth boundary.

Lcad—A48 to 80 inches; dark gray (5Y 4/1) sand and
coarse sand; single grain; loose; 5 percent gravel;
strongly effervescent; moderately alkaline.

Range in Characteristics for MLRA 98

Thickness of the organic material: 8 to 16 inches
Depth to sand and gravel: 40 to 80 inches
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Figure 4.—Profile of Bainter sandy loam, O to 1 percent slopes, Figure 5.—Profile of Desker sandy loam and the underlying
showing tongues of the darker subsoil material extending stratified sand and gravel on the side of a gravel pit.
into the substratum. The Desker soils are probable sources of sand and

gravel.
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Figure 6.—Profile of Kimmell loam, 0 to 2 percent slopes. Figure 7.—Profile of Madaus muck, drained, 0 to 1 percent
slopes, showing a thin layer of muck over marl.
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Figure 8.—Profile of Oshtemo fine sandy loam.
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Op horizon:
Color—hue of 5YR to 10YR or N, value of 2 or 3,
and chroma of 0 to 2
Reaction—slightly acid to moderately alkaline

Lca horizon:
Color—hue of 10YR to 5Y or N, value of 4 to 8,
and chroma of O to 4
Reaction—slightly alkaline or moderately alkaline

2l ca horizon:
Color—hue of 10YR to 5Y or N, value of 4 to 8,
and chroma of 0 to 2
Texture—loamy sand, sand, or coarse sand
Reaction—slightly alkaline or moderately alkaline

MfrAN—Madaus muck, drained, 0to 1
percent slopes

Setting

Landform: Outwash plains
Position on the landform: Depressions

Soil Properties and Qualities

Parent material: Organic material over marl over
outwash

Drainage class: \ery poorly drained

Available water capacity: Low (about 4.5 inches in the
upper 60 inches)

Composition

Madaus soil and similar inclusions: 95 percent
Contrasting inclusions: 5 percent

Inclusions

Similar inclusions:

» Edwards and Muskego soils in the deeper
depressions

 Soils that have a layer of muck more than 16 inches
thick

Contrasting inclusions:

 Adrian soils in the shallower depressions and natural
drainageways

* Gilford soils in the shallower depressions and natural
drainageways and on flats

» Houghton soils in the shallower depressions

Management

For general and detailed information about
managing this map unit, see the following sections in
this publication:

» “Agronomy” section
» “Forestland” section
» “Recreation” section

Soil Survey of

* “Wildlife Habitat” section
» “Engineering” section
» “Soil Properties” section

Matherton Series

Taxonomic classification: Fine-loamy over sandy or
sandy-skeletal, mixed, superactive, mesic Udollic
Endoaqualfs

Typical Pedon for MLRA 98

Matherton loam, O to 1 percent slopes, in a cultivated
field; 880 feet east and 290 feet south of the northwest
corner of sec. 34, T.35 N,, R. 7 E.; USGS Wawasee
topographic quadrangle; latitude 41 degrees 27
minutes 0 seconds N. and longitude 85 degrees 42
minutes 34 seconds W.; Elkhart County, Indiana:

Ap—oO0 to 9 inches; dark brown (10YR 3/3) loam,
grayish brown (10YR 5/2) dry; weak fine
subangular blocky structure parting to weak fine
granular; friable; common fine and medium roots
throughout; common fine moderate-continuity
interstitial and tubular pores; 3 percent gravel,
neutral; abrupt smooth boundary.

Bt1—9 to 19 inches; dark yellowish brown (10YR 4/4)
clay loam; moderate medium subangular blocky
structure; firm; common fine and medium roots
throughout; common fine low-continuity interstitial
and tubular pores; common distinct continuous
gray (10YR 5/1) clay films on faces of peds;
common medium distinct yellowish brown (10YR
5/6) masses of iron oxide accumulation
throughout; common medium distinct grayish
brown (10YR 5/2) iron depletions throughout; few
distinct continuous dark brown (10YR 3/3) organic
coats on faces of peds; 10 percent gravel; neutral;
clear wavy boundary.

Bt2—19 to 27 inches; brown (10YR 5/3) sandy clay
loam; moderate medium subangular blocky
structure; friable; common fine and medium roots
throughout; common fine and medium low-
continuity interstitial and tubular pores; common
distinct continuous gray (10YR 5/1) clay films on
faces of peds; few prominent discontinuous dark
yellowish brown (10YR 4/6) iron-manganese oxide
stains throughout; many medium distinct yellowish
brown (10YR 5/6) masses of iron oxide
accumulation throughout; many medium faint
grayish brown (10YR 5/2) iron depletions
throughout; 5 percent gravel; neutral; clear wavy
boundary.

Bt3—27 to 34 inches; dark brown (10YR 3/3) sandy
clay loam; moderate medium subangular blocky
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structure; firm; common fine and medium roots
throughout; common fine low-continuity interstitial
and tubular pores; many faint continuous very dark
grayish brown (10YR 3/2) clay films on faces of
peds; very few distinct continuous dark yellowish
brown (10YR 4/6) manganese oxide or iron-
manganese oxide stains on faces of peds; 12
percent gravel; neutral; clear wavy boundary.

2C—341t0 40 inches; brown (10YR 5/3) sand; weak
coarse subangular blocky structure; very friable;
common fine and medium roots throughout; few
distinct continuous dark yellowish brown (10YR
4/6) and very few prominent continuous yellowish
brown (10YR 5/8) manganese oxide or iron-
manganese oxide stains on faces of peds; 3
percent gravel; strongly effervescent; slightly
alkaline; clear wavy boundary.

2Cg—40 to 49 inches; light brownish gray (10YR 6/2)
coarse sand and sand; single grain; loose; few
distinct continuous dark yellowish brown (10YR
4/6) manganese oxide or iron-manganese oxide
stains on faces of peds; 1 percent gravel; strongly
effervescent; slightly alkaline; clear wavy
boundary.

2C"—49 to 70 inches; brown (10YR 5/3) very gravelly
coarse sand, sand, and coarse sand; single grain;
loose; few distinct continuous dark yellowish
brown (10YR 4/6) manganese oxide or iron-
manga