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This is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and agencies of the States,
usually the Agricultural Experiment Stations. In some surveys, other Federal
and local agencies also contribute. The Soil Conservation Service has leader-
ship for the Federal part of the National Cooperative Soil Survey. In line with
Department of Agriculture policies, benefits of this program are available to
all, regardless of race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this seil survey was completed in the period 1972-75.
Soil names and deseriptions were approved in March, 1976. Unless otherwise
indicated, statements in the publication refer to conditions in the survey area
in March, 1976. This survey was made cooperatively by the Soil Conservation
Service and the Purdue University Agricultural Experiment Station. It is part
of the technical assistance furnished to the Hamilton County Soil and Water
Conservation District. Some financial assistance was furnished by Hamilton
County and the State of Indiana.

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

Cover: This grassed waterway helps to prevent excessive goil losses
from erosion in an area of Miami silt loam, 2 te 6 percent slopes,
eroded.
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Foreword

The Soil Survey of Hamilton County, Indiana contains much information
useful in any land-planning program. Of prime importance are the predictions
of soil behavior for selected land uses. Also highlighted are limitations or
hazards to land uses that are inherent in the soil, improvements needed to
overcome these limitations, and the impact that selected land uses will have on
the environment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper per-
formance. Conservationists, teachers, students, and specialists in recreation,
wildlife management, waste disposal, and pollution control can use the soil sur-
vey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or un-
derground installations.

These and many other soil properties that affect land use are deseribed in
this soil survey. Broad areas of soils are shown on the general soil map; the lo-
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is deseribed, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the
Cooperative Extension Service.

This soil survey can be useful in the conservation, development, and
productive use of soil, water, and other resources.

Buell M. Ferguson
State Conservationist
Seil Conservation Service
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SOIL SURVEY OF HAMILTON COUNTY, INDIANA

By William D. Hosteter, Scil Conservation Service

Soils surveyed bv Rex A. Brock, Charles Froehle,
Kelso K. Huffman, John R. Bernard, and William D. Hosteter

United States Department of Agriculture, Soil Conservation Service,
in cooperation with Purdue University Agricultural Experiment Station

HAMILTON COUNTY is in the central part of Indiana
and has an area of 256,640 acres, or 401 square miles.
Noblesville is the county seat.

The main farm enterprises are the prowing of cash
grain crops and the raising of livestock. Corn, soybeans,
and wheat are the main crops. Much of the county has
poor natural drainage and needs artificial drainage.

Recently, urban development has been extensive in the
areas of Carmel and Noblesville. Construction of housing
has greatly increased in rural areas throughout the
southern half of the county. A large number of Hamilton
County residents are employed in industry in Noblesville

-and in Indianapolis, which is in nearby Marion County.

Seed for corn and small grain crops is produced by two
companies in the county. Grain is marketed mostly
through local elevators or is sold to processing plants in
Indianapolis. Livestock are marketed locally and in the
Indianapolis area and directly to processors in neighbor-
ing counties.

Hamilton County has six public school corporations, and
access to a public school is easy from any part of the
county. A few private and parochial elementary schools
also are in the county.

General nature of the county

In this section the relief, water supply, and climate of
the county are described. In addition, the county’s trans-
portation facilities and trends in population and land use
are discussed. ’

Relief .

The highest elevation in Hamilton County, 964 feet
above sea level, is in the northwestern corner of the coun-
ty about 1 mile northwest of Sheridan. The lowest eleva-
tion, 700 feet, is at White River, where it exits the survey
area and flows south into Marion County.

Hamilton County consists mainly of a flat plain that is
dissected by the west fork of White River and by many
creeks, streams, and drainageways. The county is entirely

within the drainage basin of the west fork of White
River. Low relief and few abrupt changes in elevation
characterize the physiography of the county, except along
White River where abrupt changes in elevation are com-
mon.

Water supply

Wells are the main source of water in Hamilton Coun-
ty. Many wells are used to supply water to cities and
towns and are in gravel deposits along the west fork of
White River and the larger streams. Most rural farm-
steads have wells that extend deeply into glacial till.

Geist and Morse Reservoirs are in Hamilton County
and supply water for industrial and municipal use in the
southern part of the county. These reservoirs also supply
water for the Indianapolis metropolitan area. It is ex-
pected that the water from these reservoirs will be
adequate to supply county needs until 1980. Presently,
there are plans to increase the capacity of Geist Reser-
voir.

The supply of ground water is sufficient in most areas
of the county. The principal sources of ground water are
in sand and gravel deposits overlying bedrock, in sand
and gravel seams within the glacial till, and in limestone
bedrock.

Climate

LAWRENCE A. SCHAAL, state climatologist, Department of Agronomy,
Purdue University, helped to prepare this section.

Hamilton County has a humid continental climate and is
on the fringe of climatic influence of the Great Lakes.
Cool air masses from Canada alternate with tropical air
masses from the south. The alternate flow of cool and
warm air results in daily and seasonal variability in eli-
mate in the county.

Rainfall generally is adequate during the growing
season for diversified farming. In midsummer, however,
evaporation of water exceeds rainfall for brief periods,
and occasionally there is a lack of sufficient moisture
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available for use by lawns, pasture plants, and crops.
Average annual precipitation is fairly evenly distributed
throughout the year, but precipitation in spring and early
in summer generally exceeds precipitation in winter.
Spring rainfall is reliable and insures that a sufficient
amount of moisture is in the soil for the growing season.
In some years wetness delays planting in spring.
ves data on temperature and precipitation for
the survey area, as recorded at Noblesville and
Whitestown for the period 1941 to 1973.[Table 2 khows
probable dates of the first freeze in fall and the last
freeze in spring.

In winter the average temperature is 29 degrees F, and
the average daily minimum temperature is 20 degrees.
The lowest temperature on record, which occurred at
Whitestown on January 18, 1930, is -24 depgrees. In
summer the average temperature is 72 degrees, and the
average daily maximum temperature is 84 degrees. The
highest recorded temperature, which occurred at
Whitestown on July 14, 1936, is 112 degrees.

Of the total annual precipitation, 21.6 inches, or 58 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
16.7 inches. The heaviest 1-day rainfall during the period
of record was 5.0 inches at Noblesville on September 2,
1926. Thunderstorms occur on about 45 days each year,
and about 8 thunderstorms occur in July.

Average annual snowfall is 21 inches. January and
February each have an average monthly snowfall of 5
inches. On the average, 28 days have at least 1 inch of
show on the ground, but the number of such days varies
greatly from year to year.

The average relative humidity at noon is about 58 per-
cent in summer and 68 percent in winter. Humidity is
higher at night, and the average at dawn is about 95 per-
cent. The percentage of possible sunshine is 72 in August
and 40 in December. The prevailing wind is from the
southwest. Average windspeed ranges from 7 miles per
hour in September to 11 miles per hour in winter and
early in spring. In a 53-year period of record, 7 tornadoes
passed through the county.

Transportation facilities

Most of the state and federal highways in Hamilton
County connect northern Indiana with the Indianapolis
metropolitan area. Interstate 465 encircles the Indi-
anapolis area, and its northern loop crosses the southern
part of Hamilton County. Interstate 69 crosses the
southeastern corner of the county, U.S. Highway 31
crosses the western part of the county from north to
south, and U.S. Highway 421 crosses the southwestern
corner of the county. A large network of state highways
also is in the county. Most of the county roads are on sec-
tion or half-section lines and provide easy access to most
areas of the county. Most of the roads are paved.

One airport that is south of Noblesville and another
that is north of Sheridan provide air freight and com-
muter service for the county. Many small airports in the
county serve private planes.

Three railroad lines cross the county. One crosses the
county from east to west and the others from north to
south.

Trends in population and land use

Hamilton County has a population of about 60,000 and a
population density of 150 per square mile. Population is
expected to reach nearly 90,000 by the year 2000.

During the period 1958 to 1967, the acreage in urban
land increased by 56 percent and the acreage in farmland
decreased accordingly. About 88 percent of the county
remains in farmland (8). Urban expansion is expected to
continue at a higher rate, at the expense of farmland.
Most, of the urban development is in the southern part of
the county.

How this survey was made

Soil seientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristies of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more distant.
Thus, through correlation, they classified and named the
soils according to nationwide, uniform procedures.

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photographs
show woodlands, buildings, field borders, roads, and other
details that help in drawing boundaries aceurately. The
soil map at the back of this publication was prepared
from aerial photographs.

The areas shown on a soil map are called soil map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few have
little or no soil material at all. Map units are discussed in
the sections “General soil map for broad land use
planning” and “Seil maps for detailed planning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for en-
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gineering tests. The soils are field tested, and interpreta-
tions of their behavior are modified as necessary during
the course of the survey. New interpretations are added
to meet local needs, mainly through field observations of
different kinds of soil in different uses under different
levels of management. Also, data are assembled from
other sources, such as test results, records, field ex-
perience, and information available from state and loeal
specialists. For example, data on crop yields under
defined practices are assembled from farm records and
from field or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, deseribed, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed in-
formation then needs to be organized so that it is readily
available to different groups of users, among them far-
mers, managers of rangeland and woodland, engineers,
planners, developers and builders, homebuyers, and those
seeking recreation.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows, in color, map units that have a distinet pattern of
soils and of relief and drainage. Each map unit is a unique
natural landscape. Typically, a map unit consists of one or
more major soils and some minor soils. It is named for
the major soils. The soils making up one unit ean oceur in
other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landseapes in the survey area. It provides a
basis for comparing the potential of large areas for
general kinds of land use. Areas that are, for the most
part, suited to certain kinds of farming or to other land
uses can be identified on the map. Likewise, areas of soils
having properties that are distinetly unfavorable for cer-
tain land uses can be located.

Because of its small seale, the map does not show the
kind of soil at a specifie site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or buillding or other structure. The
kinds of soil in any one map unit differ from place to
place in slape, depth, stoniness, drainage, or other charac-
teristics that affect their management.

The soils in the survey area vary widely in their poten-
tial for major land uses. ows the extent of the
map units shown on the general soill map and gives
general ratings of the potential of each, in relation to the
other map units, for major land uses. Soil properties that
pose limitations to the use are indicated. The ratings of
soil potential are based on the assumption that practices
in common use in the survey area are being used to over-
come soil limitations. These ratings reflect the ease of
overcoming the soil limitations and the probability of soil
problems persisting after such practices are used.

Each map unit is rated for cultivated farm crops, spe-
cialty crops, woodland, urban uses, and recreation areas.
Cultivated farm crops are those grown extensively by
farmers in the survey area. Special crops include vegeta-
bles, fruits, and nursery crops grown on limited acreage
and generally require intensive management. Woodland
refers to land that is producing either trees native to the
area or introduced species. Urban uses include residential,
commercial, and industrial developments. Intensive
recreation areas include campsites, picnic areas, ballfields,
and other areas that are subject to heavy foot traffic. Ex-
tensive recreation areas include those used for nature
study and as wilderness.

Descriptions of map units

1. Crosby-Brookston

Deep, nearly level, somewhat poorly drained and very
poorly drained, medium textured and moderately fine
textured soils that formed in a thin mantle of loess and
the underlying glacial till on uplands

This map unit is on upland till plains that are charae-
terized by swell and swale topography. These soils are
mostly nearly level Along drainageways and on slight
rises, however, they are gently sloping or moderately
sloping. Some of the soils have short slopes.

This map unit makes up about 59 percent of the county.
About 47 percent of the unit is Crosby soils, 38 percent is
Brookston soils, and 15 percent is soils of minor extent.

The nearly level, somewhat poorly drained Crosby soils
are on broad flats and slight rises. The nearly level, very
poorly drained Brookston soils are in depressional areas,
swales, and narrow drainageways (fig. 1).

The soils of minor extent in this map unit are the well
drained Miami soils, the somewhat poorly drained
‘Whitaker soils, the poorly drained Patton soils, and the
very poorly drained Houghton soils. Miami soils are on
knobs and breaks along drainageways. Whitaker soils are
on slight rises and are eommonly near Patton soils. Patton
and Houghton soils are in low lying pockets and depres-
sions (fig. 2).

Nearly all areas of this map unit are used for cultivated
crops. A few undrained areas are wooded or are in
pasture. The growing of cash grain crops and the raising
of hogs are the main farm enterprises. Wetness is the
main limitation to the use of this map unit for urban and
farm uses.

If adequately drained, this map unit has good potential
for cultivated crops. It has poor potential for urban
development because of wetness.

2. Miami-Crosby

Deep, nearly level to strongly sloping, well drained and
somewhat poorly drained, medium textured soils that
formed in a thin mantle of loess and the underlying gla-
cial tll on uplands
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This map unit is on rolling till plains (fig. 3). Areas
along the major streams are characterized by steep slopes
and sharp breaks. In many places this map unit is dis-
sected by drainageways.

This map unit makes up about 27 percent of the county.
About 60 percent of the unit is Miami soils, 30 percent is
Crosby soils, and 10 pereent is soils of minor extent.

The Miami soils are well drained. Nearly level Miami
soils are on flats, and gently sloping to strongly sloping
Miami soils are on knobs and breaks. The nearly levei and
gently sloping, somewhat poorly drained Crosby soils are
on broad flats and slight rises.

The soils of minor extent in this map unit are the very
poorly drained Brookston soils, the somewhat poorly
drained Shoals soils, and the well drained Fox, Genesee,
and Hennepin soils. Brookston soils are in depressions
and drainageways. Hennepin soils are on steep breaks.
Fox soils are nearly level to moderately sloping and are
underlain by thin layers of sand and gravel. Genesee and
Shoals soils are on narrow flood plains.

Most areas of this map unit are used for cultivated
crops, but in a few steep areas and on flood plains it is
used for permanent pasture and wildlife habitat. The
main farm enterprises are the growing of cash grain
crops and the raising of beef cattle. Many of the steep
areas are in woodland. Many areas in the southern part of
the county are used for urban development. Erosion is
the main hazard. Many areas require artificial drainage
for optimum production.

The nearly level soils in this map unit have good poten-
tial for cultivated crops. This map unit has severe limita-
tions for many nonfarm uses because of slope and
permeability.

3. Ockley-Westland-Fox

Deep and moderately deep over sand and gravel, nearly
level to stromgly sloping, well drained and very poorly
drained, medium textured and moderately fine textured
soils that formed in outwash on terraces

This map unit is on stream terraces (fig. 4). The soils
mostly are nearly level, but along drainageways and on
slight rises they are gently sloping and strongly sloping.
Short, steep breaks are along the flood plains.

This map unit makes up about 9 percent of the county.
About 40 percent of the unit is Ockley soils, 20 percent is
Westland soils, 15 percent is Fox soils, and 25 perecent is
soils of minor extent.

The Ockley soils are well drained. Nearly level Ockley
soils are on broad flats, and gently sloping Ockley soils
are on breaks. The nearly level, very poorly drained Wes-
tland soils are in depressional areas, swales, and
drainageways (fig. 5). The Fox soils are well drained.
Nearly level Fox soils are on flats, and gently sloping to
strongly sloping Fox soils are on breaks and knobs.

The soils of minor extent in this map unit are the
somewhat poorly drained Randolph Variant and Sleeth
soils, the well drained Genesee, Miami, Milton Variant,

and Nineveh soils, and the poorly drained Patton soils.
Sleeth soils are in slight depressions. Nineveh soils are on
low terraces. Miami soils are on upland breaks. Genesee
soils are on flood plains. Patton soils are in depressions
and drainageways. Milton Variant and Randolph Variant
soils are in the east-central part of the county where
limestone is near the surface (fig. 6).

In most areas this map unit is used for cultivated crops,
but in a few sloping areas it is used for pasture. The main
farm enterprise is the growing of cash grain crops. Many
gravel pits are located in this map unit (fig. 7). Many
areas are used for urban development.

The soils in this map unit, except the Fox soils, have
good potential for cultivated crops. If the Fox soils are ir-
rigated, they have good potential for many specialty
crops. This map unit has good potential for most urban
uses. Wetness in the Westland soils is the major limita-
tion of this map unit for urban uses.

4. Shoals-Genesee

Deep, nearly level, somewhat poorly drained and well
drained, medium fextured soils that formed in alluvium
on flood plains

This map unit is on flood plains. The topography is
mostly flat, but some areas are dissected by overflow
channels and drainageways (fig. 8).

This map unit makes up about 5 percent of the county.
About 45 percent of the unit is Shoals soils, 26 percent is
Genesee soils, and 30 percent is soils of minor extent.

Shoals soils are nearly level and somewhat poorly
drained. Genesee soils are nearly level and well drained.

The soils of minor extent in this map unit are the very
poorly drained Sloan soils and the well drained Fox,
Miami, and Ross soils. Sloan soils are on the lowest parts
of the flood plains. Fox soils are on slightly higher ter-
races. Miami soils are on upland breaks. Ross soils are on
slightly higher flood plains along White River.

Most of this map unit is used for cultivated crops and
pasture. In a few areas it is in woodland. The main farm
enterprises are the growing of eash grain crops and the
raising of beef cattle. Flooding is the main hazard. In
most areas of Shoals soils, artificial drainage is needed to
obtain optimum production.

If the soils of this map unit are protected from flooding
and are adequately drained, they have good potential for
cultivated crops. This map unit has severe limitations for
most nonfarm uses because of the hazard of flooding.

Broad land use considerations

About 25,000 acres, or nearly 10 percent of the survey
area, is urban or built-up land (8). Each year a considera-
ble acreage is developed for urban uses in the townships
of Noblesville, Clay, Delaware, Jackson, and Washington.

The general soil map can be used in planning a general
loeation for urban development. It eannot be used, how-
ever, for the selection of sites for specific urban strue-
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tures. Information about specific soils that is contained in
this survey can be helpful in planning future land use pat-
terns.

Extensive areas of soils that have severe limitations for
urban development are in the survey area. The Shoals-
(Genesee map unit is on flood plains, and flooding is a
severe hazard. Extensive artificial drainage is needed on
the wet soils in the Crosby-Brookston map unit. The
Crosby soils and the steeper Miami and Hennepin soils in
the Miami-Crosby map unit have severe limitations for
urban development.

The Ockley-Westland-Fox map unit has many sites that
are more favorable for urban development than the soils
named above. Ockley and Fox soils are well suited to
urban development. Ockley soils, however, are also excel-
lent farmland. Wetness is a limitation to use of the West-
land soils for urban and farm uses. In the east-central
part of the county, some of the soils in this map unit are
underiain by limestone at a depth of 3 to 5 feet.

The Crosby-Brookston map unit has good potential for
farming but has fair or poor potential for nonfarm uses.
Wetness is a severe limitation to nonfarm uses of the
Croshy, Brookston, and Patton soils in this map unit, but
wethess can be offset by installation of properly designed
surface and subsurface drainage systems. Many farmers
have installed sufficient drainage on eropland in this map
unit.

The Ockley and Fox soils in the Ockley-Westland-Fox
map unit are suited to vegetables and other special crops.
Proper drainage is needed on the Westland soils to obtain
optimum production. The organic soils in scattered areas
throughout the county also are suited to these crops. The
Fox and Ockley soils are well drained and warm earlier in
spring than finer textured, wetter soils. These well
drained soils are also well suited to nursery plants.

Most of the soils in the survey area have good or fair
potential for woodland. Commercially valuable trees are
less common and generally grow less rapidly on the
wetter soils in the Crosby-Brookston and Shoals-Genesee
map units than on the soils in other map units,

The Miami-Crosby map unit has good potential for
parks and other extensive recreation areas. Hardwood
forests enhance the scenery in some areas of this map
unit. Undrained areas in the Crosby-Brookston map unit
have good potential as nature study areas. All of the map
units in the survey area provide habitat for many impor-
tant species of wildlife.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
deseriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and
developing soil resources; and in enhancing, protecting,

and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol that
identifies the zo0il on the detailed soil maps. Each soil
deseription includes general facts about the soil and a
brief description of the soil profile. In each deseription,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landseape made up mostly of the soil or soils
for which the unit is named. Most of the delineations
shown on the detailed soil map are phases of soil series.

Soils that have a profile that is almost alike make up a
s0il series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped. The Ockley series, for exam-
ple, was named for the town of Ockley in Carroll County,
Indiana.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affeet their use. On the basis of such differences, a
soil series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or manage-
ment. For example, Ockley silt loam, 0 to 2 percent
glopes, is one of several phases within the Ockley series.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map unit.
Some of these soils have properties that differ substan-
tially from those of the dominant soil or scils and thus
could significantly affect use and management of the map
unit. These soils are described in the deseription of each
map unit. Some of the more unusual or strongly contrast-
ing soils that are included are identified by a special sym-
bol on the soeil map.

Most mapped areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineated
on the soil map and given descriptive names. Pits is an
example. Some of these areas are too small to be
delineated and are identified by a special symbol on the
s0il map.

The acreage and proportionate extent of each map unit
are given ind additional information on proper-
ties, limitations, capabilities, and potentials for many soil
uses is given for each kind of soil in other tables in this

survey. (See “Summary of tables.”) Many of the terms
used in desecribing soils are defined in the Glossary.
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Soil descriptions and potentials

Br—Brookston silty clay loam. This nearly level,
deep, very poorly drained soil is in broad depressions,
swales, and narrow drainageways on till plains. It is
ponded by runoff from higher adjacent areas. The
mapped areas are mostly oval shaped or fingerlike and
range from 3 to 250 acres in size.

In a typieal profile the surface layer is very dark gray-
ish brown and very dark gray silty clay loam about 11
inches thick. The subsoil extends to a depth of 58 inches
and is dark gray, gray, and grayish brown, mottled, firm
clay loam and loam. The substratum, to a depth of 70
inches, is brown loam. In some places this soil is silty clay
loam to a depth of 40 inches. In some places the lower
part of the subsoil is sandy loam, loamy sand, or sandy
clay loam. Lighter colored material has been deposited on
the original surface layer in a few areas.

Included with this soil in mapping are small areas of
Patton soils that generally are in the lowest part of
depressions. Also included are Whitaker and Crosby soils
in small, slightly convex areas. In a few small areas along
drainageways, soils that have slopes of more than 2 per-
cent are also included.

Permeability is moderate and the water table is com-
monly at the surface or is at a depth of less than 1 foot in
winter and early in spring. Available water capacity is
high, and content of organic matter in the surface layer is
high. Surface runoff is ponded or is very slow. The sur-
face layer is cloddy and hard to work if the soil is tilled
when it is too wet.

This soil is commonly used for cultivated crops. It is
well suited to growing corn, soybeans, and small grain if
it is adequately drained. in most areas this soil has been
drained with subsurface tile, surface drains, or open
ditches or with some combination of these. Conservation
practices, including minimum tillage and the use of crop
residue management, help to improve and maintain tilth
and to inerease the content of organie matter.

This soil is suited to grasses and legumes for hay or
pasture, but drainage is needed to obtain optimum
production. Overgrazing or grazing when the soil is too
wet causes surface compaction and poor tilth. Proper
stocking rates, timely grazing, and restricting grazing
during wet periods help to reduce eompaction and to
maintain good tilth and plant density.

This soil is suited to trees, and in a few areas it is used
for trees. Equipment limitations, plant competition, and
seedling mortality are severe. The hazard of windthrow is
moderate. Species that can tolerate wetness grow best.
Seedlings survive and grow well if competing vegetation
is controlled by cutting, spraying, and girdling.

Many areas of this soil in the southern part of the
county are used for urban development.

The main soil features that adversely affect engineer-
ing uses of this soil are a seasonal high water table, high
potential frost action, moderate shrink-swell potential,
and moderate permeability.

This soil has severe limitations for building sites. The
gites need to be artificially drained and protected from
flooding. Dwellings and small buildings with basements
should not be constructed on this soil. Using properly
designed foundations and footings helps to prevent struc-
tural damage from frost action and shrinking and swelling
of the soil.

This soil has severe limitations for local roads and
streets because of a seasonal high water table and high
potential frost aetion. Installation of drainage ditches
along roads helps to lower the water table and prevent
damage from frost action. The base material for roads
and streets should be replaced or strengthened with
suitable material.

This soil has severe limitations for septic tank absorp-
tion fields because of a seasonal high water table. Sanita-
ry facilities should be connected to sewers and treatment
facilities. Capability subeclass IIw; woodland suitability
subclass 2w.

CrA—Crosby silt loam, 0 to 3 percent slopes. This
nearly level, deep, somewhat poorly drained soil is on
slight rises on broad, undulating till plains. The mapped
areas are irregular in shape and range from 3 to 200.
acres in size. _

In a typical profile the surface layer is dark grayish
brown silt loam about 8 inches thick. The subsurface layer
ie dark grayish brown silt loam about 3 inches thick. The
subsoil is dark yellowish brown and yellowish brown, mot-
tled, firm silty clay loam and elay loam about 21 inches
thick. The underlying material, to a depth of 60 ineches, is
brown, caleareous loam. In some areas the lower part of
the subsoil is stratified silt loam, sandy loam, and sand as
much as 12 inches thick. In some areas the comtent of
gravel in the subsoil is as mueh as 10 percent. The depth
to firm glacial till is more than 40 inches in many areas.

Included with this seil in mapping are Brookston soils
in depressions. Also included are small areas of Whitaker
soils, many small domelike areas of Miami soils, and small
areas of Crosby soils that have slopes of more than 3 per-
cent. Small areas of eroded and severely eroded soils are
included in the more sloping areas.

Permeability is slow. Content of organic matter in the
surface layer is moderate. Available water ecapacity is
high. The water table is commonly at a depth of 1 to 3
feet in winter and early in spring. Surface runoff is slow.
The surface layer of this soil is friable and can be tilled
within a fairly wide range of moisture content.

Most areas are used for corn, soybeans, and small grain.
This soil is well suited to these crops if it is adequately
drained. Most areas are drained by subsurface tile and
open ditches. Conservation practices, including minimum
tillage and returning crop residue to the soil, help to
maintain the content of organie matter and good tilth.

Some areas of this soil are used for hay and pasture. In
some undrained areas this soil can be used for grasses
and legumes and for hay and pasture, but artifieial
drainage generally is beneficial. This soil is better suited
to shallow-rooted crops than to deep-rooted legumes, for
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example, alfalfa. Grazing when the soil is wet causes sur-
face compaction and poor tilth. Proper stocking rates,
pasture rotation, timely grazing, and restricting grazing
during wet periods help to reduce surface compaction and
maintain good tilth and plant density.

This soil is suited to trees, and a few areas are used for
orchards or woodland. In some years seasonal wetness
slightly delays harvesting and planting operations. Spe-
cles that ean tolerate wetness grow best. Plant competi-
tion is the main limitation to the use of this soil for trees.
Seedlings survive and grow well if competing vegetation
is controlled by cutting, spraying, and girdling.

Many areas of this soil in the southern part of the
county are used for urban development.

The main soil features that adversely affeect the en-
gineering uses of this soil are a seasonal high water table,
moderate shrink-swell potential, high potential frost ac-
tion, and slow permeability.

This soil has some severe limitations for building sites.
The sites need to be artificially drained to prevent wet-
ness from becoming a problem. Dwellings and small
buildings with basements should not be constructed on
this sotl. Using properly designed foundations and
footings helps to prevent structural damage from low
strength and shrinking and swelling of the soil.

This soil has severe limitations for local roads and
streets. Drainage ditches can be used along roads to
lower the water table and to help prevent damage from
frost action. The base material for roads needs to be
strengthened or replaced with suitable material. Sanitary
facilities should be eonnected to sewers and treatment
facilities, or a large absorption field ean be used to offset
slow permeability when the water table is lowered
through artificial drainage. Capability subclass IIw;
woodland suitability subclass 3o.

FnA—Fox loam, 0 to 2 percent slopes. This nearly
level, well drained soil is on broad terraces and on small
knolls on uplands. It is moderately deep over sand and
gravelly sand. Most mapped areas on terraces are elon-
gated and are parallel to streams; these areas range from
3 to 150 acres in size. The mapped areas on uplands are
irregular in shape and range from 3 to 10 acres in size.

In a typical profile the surface layer is dark brown
loam about 8 inches thick. The subsurface layer is dark
brown loam about 4 inches thick. The subsoil is about 26
inches thick. The upper part of the subsoil is dark brown,
firm clay loam or gravelly clay loam, and the lower part is
reddish brown and dark reddish brown, firm or friable
sandy clay loam and gravelly sandy clay loam. The under-
lying material, to a depth of 60 inches, is brown, calecare-
ous sand and gravelly coarse sand. In some areas the sur-
face layer is gravelly or cobbly. In small areas on uplands
the depth to loam till is 40 to 60 inches.

Included with this soil in mapping are a few small areas
of Sleeth soils in slight depressions, small areas of Ockley
soils, areas of shallow soils on steep breaks, and some
areas of soils that have slopes of more than 2 percent.

Permeability is moderate in the subsoil and rapid in the
underlying material. Available water capacity is
moderate. Content of organic matter in the surface layer
is moderate. Surface runoff is slow. The surface layer of
this soil is friable and is easy to till within a wide range
of moisture content. This secil is droughty during dry
periods.

Most areas are used for cultivated crops. This soil is
well uited to small grains and fall-seeded crops and is
suite to eorn and soybeans. Conservation practices that
include minimum tillage and the return of crop residue to
the soil help to maintain content of organic matter and
good tilth.

A few areas are used for hay and pasture crops. This
soil is well suited to grasses and deep-rocted legumes.
Proper stocking rates, pasture rotation, and timely graz-
ing help to keep the pasture plants and soil in good condi-
tion.

A few small areas are used for woodland. This soil is
well suited to trees, and limitations in woodland manage-
ment are slight. Seedlings survive and grow well if com-
peting vegetation is controlled.

The main soil features that affect engineering uses of
this soil are moderate potential frost action, moderate
permeability in the subsoil, rapid permeability in the un-
derlying material, and moderate shrink-swell potential.

This soil has slight limitations for building sites and

. septic tank absorption fields. It has moderate limitations

for local roads and streets because of shrink-swell poten-
tial. The base material for roads needs to be strengthened
or replaced with suitable material.

This soil is used as a source of sand and gravel, and
many pits are in operation. The best gravel sources are in
arcas along White River. Capability subelass IIs;
woodland suitability subelass 2o.

FnB2—Fox loam, 2 to 6 percent slopes, eroded. This
gently sloping, well drained soil is on broad terraces and
in small domelike areas on uplands. Tt is moderately deep
over sand and gravelly coarse sand. Most mapped areas
on terraces are elongated and range from 3 to 50 acres in
size. The mapped areas on uplands are irregular in shape
and range from 3 to 15 acres in size.

In a typical profile the surface layer is dark brown
loam about 6 inches thick. The subsoil is about 30 inches
thick. The upper part of the subsoil is dark yellowish
brown loam; the next part is dark brown, firm clay loam
and gravelly clay loam; and the lower part is reddish
brown and dark reddish brown, firm gravelly sandy clay
loam and sandy clay loam. The underlying material, to a
depth of 60 inches, is brown, calcareous sand and graveily
coarse sand. In some areas the surface layer is cobbly or
gravelly, In some areas on uplands, the underlying
material is thin and loam till is at a depth of less than 60
inches. In some areas adjacent to areas of Nineveh soils,
this soil has a darker colored surface layer.

Included with this scil in mapping are Sleeth soils in
slight depressions. Alse included are small areas of soils
that have slopes of more than 6 percent, areas of shallow
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soils on steep breaks, and small areas of severely eroded
soils.

Permeability is moderate in the subsoil and rapid in the
underlying material. Awvailable water -capacity is
moderate. Content of organie matter in the surface layer
is moderate. Surface runoff is medium. The surface layer
of this soil is friable and is easy to till within a wide
range of moisture content. This soil is droughty during
dry periods.

This soil is suited to eorn, soybeans, and small grains,
but conservation practices are needed to control erosion
and surface runoff. Crop rotation, minimum tillage, con-
tour farming, and the use of terraces, diversions, grassed
waterways, and grade stabilization structures help to
prevent excessive soil losses from erosion. The use of
crop residue and cover erops helps to control erosion, to
maintain tilth, and to increase the content of organic
matter,

This soil is suitable for hay and pasture crops, and in a
few areas it is used for these crops. The growing of
grasses and legumes helps to control soil blowing and ero-
sion. Proper stocking rates, pasture rotation, and timely
grazing help to keep the pasture plants and soil in good
condition.

A few small areas are used for woodland. This soil is
suited to trees, and the hazards and limitations in
woodland management are slight, except plant competi-
tion is moderate. Seedlings survive and grow well if com-
peting vegetation is controlled by cutting, girdling, or
spraying.

Many areas of this soil in the southern part of the
county are used for urban development.

The main soil features that adversely affect engineer-
ing uses are moderate frost action potential, moderate
shrink-swell potential, moderate permeability in the sub-
soil, and rapid permeability in the underlying material.

This soil has slight limitations for building sites and
septic tank absorption fields. It has moderate limitations
for local roads and streets because of moderate shrink-
swell potential. The base material for roads needs to be
strengthened with suitable material.

In areas along the larger streams, this soil is used as a
source of sand and gravel. Many pits are in operation.
Capability subelass Ile; woodland suitability subelass 2o.

FxC3—Fox clay loam, 8 to 18 percent slopes, severely
eroded. This moderately sloping, well drained soil is on
side slopes adjacent to drainageways on terraces and in
domelike areas on uplands. It is moderately deep over
sand and gravelly sand. The mapped areas on terraces are
mostly elongated and are parallel to streams; these areas
range from 3 to 40 acres in size. The mapped areas on
uplands are irregular in shape and range from 3 to 20
acres in size.

In a typical profile the surface layer is dark brown clay
loam about 7 inches thick. The subsoil is about 21 inches
thick. The upper part of the subsecil is dark brown, firm
clay loam and gravelly clay loam, and the lower part is
reddish brown and dark reddish brown, firm sandy clay

loam and gravelly sandy clay loam. The underlying
material, to a depth of 60 inches, is calcareous sand and
gravelly sand. In some areas the surface layer is gravelly
clay loam. In some uneroded areas the surface layer is
loam. In some areas on uplands, the underlying outwash
material is thin and depth to loam till is less than 60
inches.

Included with this soil in mapping are areas of soils
that have slopes of more than 18 percent and small areas
of Miami soils.

Permeability is moderate in the subsoeil and rapid in the
underlying material. Available water eapacity is low. Con-
tent of organic matter in the surface layer is low. Surface
runoff is medium. Because of poor soil structure and the
low content of organic matter, the surface layer becomes
cloddy if the s¢il is tilled when it is too wet.

This soil is poorly suited to corn, soybeans, and smazll
grains because of slope, hazard of erosion, and low availa-
ble water capacity. However, in some areas it is used for
these crops. Conservation practices are needed to control
erosion and surface runoff in cultivated areas. Crop rota-
tion, minimum tillage, contour farming, and the use of ter-
races, diversions, grassed waterways, and grade stabiliza-
tion structures help to prevent excessive soil losses from
erosion. The use of crop residue and cover crops helps to
control erosion, to improve and maintain tilth, and to in-
crease the content of organic matter.

This soil is suited to hay and pasture crops, and many
areas are used for these crops. The growing of grasses
and legumes helps to control erosion. Proper stocking
rates, pasture rotation, and timely grazing help to keep
the pasture plants and =soil in good condition.

This soil is suited to trees, and some areas are used for
trees. The hazards and limitations in woodland manage-
ment are slight. Seedlings survive and grow well if com-
peting vegetation is controlled.

The main soil features that adversely affect engineer-
ing uses are moderate potential frost action, moderate
shrink-swell potential, moderate permeability in the sub-
soil, and rapid permeability in the underlying material.

This soil has moderate limitations for building sites.
Slope is a moderate limitation for dwellings and is a
severe limitation for small commercial buildings. Small
commercial buildings should be construeted on less slop-
ing soils. Removal of vegetation should be kept to a
minimum. Topsoil should be stockpiled for use in exposed
areas, and a plant cover should be established as soon as
possible after construction. Local roads and streets should
be built on the contour. The base material for roads and
streets needs to be strengthened with suitable material.
Slope is a moderate limitation for septic tank absorption
fields. Capability subelass IVe; woodland suitability sub-
class 2o.

Ge--Genesee silt loam. This nearly level, deep, well
drained soil is on flood plains and is frequently flooded.
The mapped areas are mostly elongated and are parallel
to streams. They range from 3 to 100 acres in size.
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In a typical profile the surface layer is dark grayish
brown silt loam about 7 inches thick The underlying
material is brown, friable silt loam or loam to a depth of
38 inches and is brown, stratified loam and silt loam to a
depth of 60 inches. In some areas carbonates are absent
throughout the profile. This soil has a darker colored sur-
face layer in some areas along the west fork of White
River.

Included with this soil in mapping are small areas of
Shoals soils. Alsc ineluded are areas of soils that have
loose sand and gravelly sand below a depth of 18 inches.

Permeability is moderate. Content of organic matter in
the surface layer is moderate. Available water capacity is
high. Surface runoff is slow. The surface layer of this soil
is friable and is easy to till within a wide range of
moisture content.

Most areas are used for corn, saybeans, and small grain.
This soil is suited to these crops, but flooding may cause
damage to crops planted in fall and early in spring. In a
few areas the soil is protected by levees. Minimum tillage,
return of crop residue to the soil, and the use of cover
crops help to maintain and increase the content of organic
matter and to maintain good tilth.

This soil is suited to grasses and legumes, but flooding
may cause damage to these plants in winter and early in
spring. Proper stocking rates, pasture rotation, timely
grazing, and restricting grazing when the soil is wet help
to keep the soil in good condition.

This soil is well suited to woodland, but it is used for
trees only in small inaccessible areas and in areas that are
disseeted by overflow channels. Seedlings survive and
grow well if competing vegetation is controlled by
cutting, spraying, or girdling. .

The main soil features that adversely affect engineer-
ing uses of this soil are moderate potential frost action,
moderate permeability, and frequent flooding.

Flooding is a severe limitation to the use of this seil for
building sites, local roads and streets, and sanitary facili-
ties. Capability subelass ITIw; woodland suitability sub-
class lo.

HeF_—_Hennepin loam, 18 to 50 percent slopes. This
moderately steep to very steep, deep, well drained soil is
on short breaks on uplands. Slopes are mostly 25 to 40
percent and are 50 to 100 feet long. The mapped areas
range from 5 to 30 acres in size and are commonly dis-
sected by drainageways.

In a typical profile the surface layer is dark grayish
brown loam about 4 inches thick. The subsoil is yellowish
brown, friable loam about 7 inches thick. The underlying
material, to a depth of 60 inches, is brown loam. In places
the subsoil is thicker.

Included with this soil in mapping are small areas of
geverely eroded soils. Also included are areas of steep
soils that have a subsoil of gravelly clay loam or gravelly
loam and a substratum of loose sand and gravel to a
depth of about 4 feet. These steep, gravelly soils are near
Fox and Ockley soils. Also included are small areas of
gently sloping to strongly sloping Miami soils on
ridgetops and side slopes.

Permeability is moderately slow. Available water
capacity is moderate. Content of organic matter in the
surface layer is moderate. Surface runoff is rapid or very
rapid.

This soil is not suited to row crops or small grains
because the slopes are moderately steep to very steep.

This soil is generally unsuited to hay crops, because the
moderately steep to very steep slopes hinder establish-
ment of plants and operation of machinery. It is suited to
permanent pasture in areas where slopes are about 18
percent, and a few areas are used for pasture. Timely
grazing and pasture rotation help to keep the pasture
plants and soil in good condition.

This soil is well suited to trees, and in most areas it is
used for trees. The equipment limitation is severe, and
plant competition is moderate. Seedlings survive and
grow well if competing vegetation is controlled by
cutting, spraying, or girdling.

The main soil factors that adversely affect engineering
uses of this soil are moderately steep to very steep
slopes, moderately slow permeability, moderate potential
frost action, and hazard of erosion. Areas of this soil
which have layers of sand and gravel are susceptible to
slippage.

This soil has severe limitations for building sites, sani-
tary facilities, and local roads and streets because of the
steepness of the slopes. On short, steep breaks it is best
to leave this soil in woodland and to use adjacent, less
sloping soils for building sites. Capability subclass Vle;
woodland suitability subelass 1r.

Ho—Houghton muck. This nearly level, deep, very
poorly drained soil is in depressions on uplands and out-
wash terraces. Runoff from higher adjacent areas is
ponded on this soil. The mapped areas are mostly oval in
shape and range from 2 to 60 acres in size.

In a typical profile the surface layer is black muck
about 5 inches thick. Below this, the material is black or
dark reddish brown, friable muck to a depth of 37 inches.
Below this is very dark gray, friable muck to a depth of
60 inches. In some areas the organic material is not so
well decomposed.

Included with this soil in mapping are small areas of
Palms soils. Also included are small areas of Patton soils
around the edge of depressions.

Permeability is moderately rapid. In winter and spring
the water table is at the surface or is at a depth of less
than 1 foot. Available water capacity is very high. Con-
tent of organic matter in the surface layer is very high.
Surface runoff is ponded or is very slow. The surface
layer of this soil is friable and can be tilled within a wide
range of moisture content.

Most areas of this soil are idle, and wetland weeds and
shrubs are the dominant vegetation. One area is used as a
source of muck for commercial purposes.

This soil is well suited to corn and soybeans if it is
adequately drained, and a few areas are drained and are
used for these crops. Drainage is difficult, however,
because of a lack of adequate outlets. Subsidence is com-
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monly a problem after drainage has been established.
Small grain that is planted in fall and early in spring may
be damaged by ponded water in winter and early in
spring, even where satisfactory drainage for row crops
has been established. The use of crop residue and cover
crops helps to prevent soil blowing and to maintain soil
tilth.

Desirable grasses and legumes do not grow well on this
soil unless drainage is established. A few areas are used
for pasture. In some of the areas that are used for
pasture, the forage consists mainly of wetland weeds.
Even if the soil is drained, however, these areas are com-
monly ponded in winter and spring.

This soil is not suited to trees except for a few water-
tolerant species. Hazards and limitations in woodland
management are severe, except the hazard of erosion is
slight.

The main soil features that adversely affect engineer-
ing uses of this soil are high potential frost action, a
seasonal high water table, and poor stability.

This soil has severe limitations for building sites and
sanitary facilities because of flooding, the high water
table, and poor stability. This soil is in the lowest position
on the landscape, and in most areas suitable drainage out-
lets are not available. Pumping stations may be needed.
Because of low strength and subsidence, buildings should
not be constructed on this soil. Capability subeclass IIIw;
woodland suitability subelass 4w.

MmA-—Miami silt loam, 0 to 2 percent slopes. This
nearly level, deep, well drained soil is on slight rises on
uplands. The mapped areas are irregular in shape and
range from 3 to 60 acres in size.

In a typieal profile the surface layer is brown silt loam
about 8 inches thick. The subsurface layer is dark yel-
lowish brown, friable silt loam about 5 inches thick. The
subsoil extends to a depth of 38 inches and is dark yel-
lowish brown and brown, friable or firm clay loam. The
calcareous substratum, to a depth of 60 inches, is yel-
lowish brown loam. In many areas, the lower part of the
subsoil is stratified sandy loam, silt loam, or sand and the
firm, calcarecus loam till is at a depth of more than 40
inches. In some areas the lower part of the subsoil is
gravelly clay leam or gravelly sandy clay loam. In a few
areas the lower part of the subsocil has gray mottles. In
some areas layers of sand and gravelly sand are in the
substratum at a depth of 6 to 10 feet.

Included with this soil in mapping are small areas of
Crosby soils in slight depressions. Also included are small
areas of soils that have slopes of more than 2 percent.

Permeability is moderate in the subsoil and in the sub-
stratum. Content of organic matter in the surface layer is
moderate. Available water capacity is high. Surface ru-
noff in cultivated areas is slow. The surface layer of this
soil is friable and can be tilled within a fairly wide range
of moisture content.

This secil is well suited to eorn, soybeans, and small
grains, and in most areas it is used for these crops.
Minimum tillage, returning erop residue to the scil, and

using cover crops help to maintain the eontent of organie
matter and good tilth.

This soil is well suited to grasses and legumes for hay
or pasture, and some areas are used for these crops. The
major concerns of pasture management are overgrazing
and grazing when the soil is wet. Grazing when the soil is
too wet causes surface compaction and poor tilth. Proper
stocking rates, pasture rotation, and timely grazing help
to keep the pasture plants and soil in good condition.

This soil is well suited to trees, but only a few areas
are used for trees (fig. 9). The hazards and limitations in
woodland management are slight, except plant competi-
tion is moderate. Seedlings survive and grow well if com-
peting vegetation is controlled by ecutting, spraying, or
girdling.

This seil is suitable for urban development. Many areas
are used for this purpose in the southern part of the
county.

The main soil features that adversely affect engineer-
ing uses of this soil are moderate potential frost action,
moderate permeability, and moderate shrink-swell poten-
tial.

This soil has moderate Hmitations for building sites.
Using properly designed foundations, footings, and base-
ment walls and using foundation drain tile help to prevent
structural damage from shrinking and swelling and low
strength of the soil. )

This soil is poorly suited to septic tank absarption
fields, and moderate permeability is a moderate limita-
tion. Using a large filter field helps to prevent surfacing
of the effluent from lateral seepage across the top of the
till.

This soil has severe limitations for local roads and
streets. The base material for local roads and streets
needs to be strengthened with suitable material. Capabili-
ty class I; woodland suitability subelass 1o.

MmB2—-Miami silt loam, 2 to 6 percent slopes,
eroded. This gently sloping, deep, well drained soil is on
rises on till plains and along drainageways and streams.
The mapped areas range from 3 to 50 acres in size.

In a typiecal profile the surface layer is dark grayish
brown silt loam about 7 inches thick. The subsoil is dark
yellowish brown and brown, firm clay loam about 23
inches thick. The substratum, to a depth of 60 inches, is
vellowish brown loam that contains free earbonates. In a
few areas the lower part of the subsoil is stratified sandy
loam, loamy sand, and sandy clay loam. The depth to till is
more than 40 inches in some areas,

Included with this soil in mapping are small areas of
Crosby soils, small areas of severely eroded soils that
have a surface layer of clay loam, small areas of soils that
have slopes of more than 6 percent, and small areas of
soils that have gravel and ecbbles on the surface.

Permeability is moderate in the subsoil and moderately
slow in the underlying till. Content of organic matter in
the surface layer is moderate. Available water capacity is
high. Surface runoff is medium. The surface layer of this
soil is friable and can be tilled within a fairly wide range
of moisture content.
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In most areas this soil is used for corn, soybeans, and
small grains. It is suited to these crops, but conservation
practices are needed to control erosion and surface runoff
in cultivated areas. Crop rotation, minimum tillage, con-
tour farming, and the use of terraces, diversions, grassed
waterways, and grade stabilization structures help to
prevent excessive soil losses from erosion. The use of
erop residue and cover crops helps to control erosion, im-
prove and maintain tilth, and inerease the content of or-
ganic matter. Seepage areas in some drainageways and
swales need subsurface tile for adequate drainage.

This soil is suitable for hay and pasture crops, and in
some areas it is used for these crops. The growing of
grasses and legumes helps to control erosion. Overgrazing
and grazing when the soil is too wet causes surface com-
paction, excessive runoff, and poor tilth. Proper stocking
rates, pasture rotation, and timely grazing help to keep
the pasture plants and soil in good condition.

This soil is well suited to trees, but it is used for trees
in only a few areas. The limitations and hazards in
woodland management are slight, except plant competi-
tion is moderate. Seedlings survive and grow well if com-
peting vegetation is controlled by cutting, spraying, or
girdling.

The main soil features that adversely affect engineer-
ing uses of this soil are moderate potential frost action,
moderately slow permeability, moderate shrink-swell
potential, and low strength. Erosion is a hazard during
construction.

This soil is suitable for building sites, but slope, clayey
texture, shrinking and swelling, and low strength are
moderate limitations that need to be overcome. Using
properly designed foundations, footings, and basement
~ walls and using foundation drain tile help to prevent
structural damage from shrinking and swelling and low
strength.

This soil is poorly suited to septiec tank absorption
fields, and moderately slow permeability is a severe
limitation. Using a larger filter field helps to prevent sur-
facing of the effluent from lateral seepage across the top
of the till.

Low strength is a severe limitation to the use of this
soil for local roads and streets. The base material for
roads and streets needs to be strengthened with suitable
material. Capability subclass [le; woodland suitability
subelass lo.

MmC2—Miami silt loam, 6 to 12 percent slopes,
eroded. This moderately sloping, deep, well drained soil is
on knobs and breaks along streams and drainageways on
uplands. The mapped areas are irregular in shape and
range from 3 to 25 acres in size.

In a typical profile the surface layer is brown silt loam
about 5 inches thick. The subsoil is brown or dark yel-
lowish brown, firm eclay loam about 22 inches thick. The
substratum, to a depth of 60 inches, is yellowish brown,
caleareous loam. In many areas the solum is less than 24
inches thick. In some areas the subsoil is redder and con-
tains more gravel,

Included with this soil in mapping are areas of severely
eroded soils that have a surface layer of clay loam; in
many of these areas cobbles and gravel are on the sur-
face. Also included are small areas of soils that have
slopes of more than 12 percent.

Permeability is moderate in the subsoil and moderately
slow in the substratum. Content of organic matter in the
surface layer is moderate. Available water capacity is
moderate. Surface runoff is medium. The surface layer of
this soil is friable and can be tilled within a fairly wide
range of moisture content.

This soil is suitable for corn, soybeans, and small grains.
Some areas are used for these crops. The hazard of ero-
sion is severe in cultivated areas. Crop rotation, minimum
tillage, contour farming, and the use of terraces, diver-
sions, grassed waterways, and grade stabilization struc-
tures help to control erosion. Proper use of crop residue
and cover crops helps to reduce runoff and control ero-
sion.

This soil is suitable for hay and pasture crops, and in
most areas it is used for these crops. The growing of
grasses and legumes helps to control water erosion. Over-
grazing or grazing when the soil is too wet causes surface
compaction, excessive runoff, and poor tilth. Proper
stocking rates, pasture rotation, and timely grazing help
to keep the pasture plants and soil in good condition.

This soil is used for woodland in a few areas. It is well
suited to trees, and the limitations and hazards in
woodland management are slight, except plant competi-
tion is moderate. Seedlings survive and grow well if com-
peting vegetation is controlled by cutting, spraying, and

This soil is suitable for urban development. Many areas
are used for this purpose in the southern part of the
county.

The main soil features that adversely affect engineer-
ing uses of this soil are moderate potential frost action,
moderate shrink-swell potential, and moderately slow
permeability. The hazard of erosion is severe during con-
struetion.

This soil has moderate limitations for building sites.
Using properly designed foundations, footings, and base-
ment walls and using foundation drain tile help to remove
excess water and to prevent structural damage from
shrinking and swelling and low strength of the soil
Removal of vegetation should be kept to a minimum. Top-
soil should be stockpiled for use in exposed areas, and a
plant cover should be established as soon as possible after
construction is completed. Diversions and waterways can
be installed between building sites to divert excess runoff
to suitable outlets.

This soil has severe limitations for local roads and
streets. The base material for loeal roads and streets
needs to be strengthened with suitable material. Roads
and streets should be constructed on the contour of
slopes.

This soil is poorly suited to septic tank absorption
fields. The moderately slow permeability is a severe
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limitation. Using a large filter field helps to prevent sur-
facing of the effluent from lateral seepage across the top
of the till. Capability subclass Ille; woodland suitability
subeclass lo.

MmD2—Miami silt loam, 12 to 18 percent slopes,
eroded. This strongly sloping, deep, well drained soil is on
breaks along streams and drainageways. Slopes are short.
The mapped areas are irregular in shape and range from
3 to 15 acres in size.

In a typieal profile the surface layer is brown silt loam
about b inches thick. The subsoil is dark yellowish brown,
firm clay loam about 20 inches thick. The substratum, to a
depth of 60 inches, is yellowish brown, caleareous loam. In
many areas the combined thickness of the surface layer
and subsoil is less than 24 inches. In some small areas the
subsoil is gravelly. In some areas thin layers of sand and
gravel are in the substratum.

Included with this soil in mapping are areas of severely
eroded soils that have a surface layer of clay loam or
have a gravelly surface layer. Also included are small
areas of soils that have slopes of more than 18 percent.

Permeability is moderate in the subsoil and moderately
slow in the substratum. Content of organic matter in the
surface layer is moderate. Available water capacity is
moderate. The surface layer of this soil is friable and can
be tilled within a fairly wide range of moisture content.

This goil is generally unsuited to ecorn, soybeans, and
small grains, but a few areas are used for these crops.
The hazard of erosion is severe, and conservation prac-
tices are needed to control surface runoff in cultivated
areas. Practices that help to prevent excessive soil losses
include minimum tillage, the use of diversions and
grassed waterways, and returning crop residue to the soil,

This soil is suitable for hay and pasture crops, and in
most areas it is used for these crops. The growing of
grasses and legumes for hay or pasture helps to eontrol
water erosion. Overgrazing or grazing when the soil is too
wet causes surface compaction, excessive runoff, and poor
tilth. Proper stocking rates, pasture rotation, and timely
grazing help to keep the pasture plants and soil in good
condition.

This soil is well suited to woodland, and in many areas
it is used for trees. The limitations and hazards in
woodland management are slight, exeept plant competi-
tion is moderate. Seedlings survive and grow well if com-
peting vegetation is controlled by cutting, spraying, and
girdling.

This soil is poorly suited to urban development. The
main soil features that adversely affect engineering uses
are moderate potential frost action, moderate shrink-swell
potential, and moderately slow permeability. The hazard
of erosion is severe during construction.

The soil has severe limitations for building sites
because of slope. Removal of vegetation should be kept to
a minimum, and the exposed areas should be reseeded or
sodded as soon as possible. Operations of some types of
machinery across the slope is somewhat hazardous. Using
properly designed foundations, footings, and basement

walls and using foundation drains help to remove excess
water and to prevent structural damage from shrinking
and swelling and low strength of the soil.

This soil has severe limitations for local roads and
streets. Roads and streets should be constructed on the
contour, and their base material should be strengthened
with suitable material.

This soil has severe limitations for septic tank absorp-
tion fields because of moderately slow permeability and
slope. Using a large absorption field helps to prevent sur-
facing of the effluent from lateral seepage across the top
of the hill. Capability subeclass IVe; woodland suitability
subclass lo.

MoC3—Miami clay loam, 6 to 12 percent slopes,
severely eroded. This moderately sloping, deep, well
drained soil is on knobs and breaks along streams and
drainageways on uplands. The mapped areas are irregular
in shape and range from 3 to 35 acres in size.

In a typieal profile the surface layer is dark brown clay
loam about 5 inches thick. The subsoil is dark yellowish
brown, firm clay loam about 1% inches thick. The sub-
stratum, to a depth of 60 inches, is yellowish brown loam.
Combined thickness of the surface layer and subsoil is
less than 24 inches. Caleareous glacial till is at the surface
on about 15 percent of the acreage of this map unit. In
some areas cobbles and gravel are in the surface layer. In
some small areas the surface layer is uneroded and is
loam or silt loam.

Included with this soil in mapping are small areas of
steep soils that have short slopes.

Permesbility is moderate in the subsoil and moderately
slow in the substratum. Content of organic matter in the
surface layer is low. Available water capacity is moderate.
Surface runoff is medium. The surface layer is cloddy and
difficult to work if the scil is tilled when it is wet,
because of poor soil structure and low content of organie
matter. Seed germination is commonly slow in this soil

This soil is used for crops in most areas. It is poorly
suited to corn and soybeans, because the surface layer is
severely eroded and the hazard of further erosion is
severe. Small grains can be grown occasionally to aid the
reestablishment of grasses and legumes. Conservation
practices including minimum tillage, the use of diversions
and grassed waterways, and returning crop residue to the
soil help to prevent excessive soil loss. Using a cropping
system that consists mainly of grasses and legumes helps
to control erosion.

This soil is suited to grasses and legumes for forage
and pasture, and in some areas it is used for these crops.
Small gullies that are difficult to cross with farm machin-
ery are in some areas. Overgrazing or grazing when the
soil is too wet causes surface compaction, excessive ru-
noff, and poor tilth. Proper stocking rates, pasture rota-
tion, and timely grazing help to keep the soil and pasture
plants in good condition.

This soil is suited to trees, but in several areas the
quality of stands of young trees is poor. The limitations
and hazards in woodland management are slight, except
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plant competition is moderate. Because the surface layer
of this soil is severely eroded, the rate of seedling sur-
vival is lower than in areas of uneroded Miami soils. Com-
peting vegetation needs to be controlled by cutting,
spraying, and girdling.

This seil is suitable for urban development, and some
areas are used for this purpose. The main soil features
that adversely affect engineering uses of this soil are
moderate potential frost action, moderate shrink-swell
potential, and moderately slow permeability. The hazard
of further erosion is severe during construction.

This soil has moderate limitations for building sites.
Using properly designed foundations, footings, and base-
ment walls and using foundation drains help to remove
excess water and to prevent structural damage from
shrinking and swelling and low strength of the soil.

Removal of vegetation should be kept to a minimum.
Topsoil should be stockpiled for use in exposed areas, and
vegetation should be reestablished as soon as possible.
Diversions and waterways can be used between lots to
divert excess runoff to suitable outlets.

This soil has severe limitations for local roads and
streets. Roads and streets should be constructed on the
contour, and their base material needs to be strengthened
with suitable material.

This soil is poorly suited to septic tank absorption
fields. The moderately slow permeability in the sub-
stratum is a severe limitation. Using a large filter field
helps to prevent surfacing of the effluent from lateral
seepage across the top of the till. Capability subclass I'Ve;
woodland suitability subclass 1o.

MoD3—Miami clay loam, 12 to 18 percent slopes,
severely eroded. This strongly sloping, deep, well drained
soil is on breaks along streams and drainageways. The
mapped areas are irregular in shape and range from 3 to
15 acres in size.

In a typical profile the surface layer is dark brown clay
loam about 5 inches thick. The subsoil is dark yellowish
brown, firm clay loam about 19 inches thick. The sub-
stratum, to a depth of 60 inches, is yellowish brown loam.
In some areas caleareous glacial till is at the surface. Cob-
bles and gravel are in the surface layer in most areas. In
many areas the subsoil is gravelly loam or clay loam.

Included with this soil in mapping are small areas of
steep soils that have short slopes.

Permeability is moderate in the subsoil and moderately
glow in the substratum. Content of organic matter in the
surface layer is low. Available water capacity is moderate.
Surface runoff is very rapid. The surface layer is very
cloddy and difficult to work if the soil is tilled when it is
too wet, because of poor soil strueture and low content of
organic matter. Seed germination is generally slow in this
soil.

In many areas, this soil is idle and the vegetation con-
sists of briars and young trees.

In some areas this soil is used for crops. It is generally
unsuited to corn and soybeans, because the surface layer
is severely eroded and the hazard of further erosion is

severe. Small grains can occasionally be grown to aid the
reestablishment of grasses and legumes. Minimum tillage,
the use of diversions and grassed waterways, and return-
ing crop residue to the soil are practices that help to
prevent erosion. Using a eropping system that consists
mainly of grasses and legumes helps to control erosion.

This soil is suited to grasses and legumes for forage
and pasture, and in some areas it is used for these crops.
New stands are difficult to establish, however, because
the surface layer is severely eroded. Gullies that are dif-
ficult to cross with farm machinery are in some areas.
Overgrazing or grazing when the soil is too wet causes
surface compaction, excessive runoff, and poor tilth.
Proper stocking rates, pasture rotation, and timely graz-
ing help to keep the soil and pasture plants in good condi-
tion.

This soil is suited to trees. The limitations and hazards
in woodland management are slight, except plant competi-
tion is moderate. Because the surface layer is severely
eroded, the rate of seedling survival is lower than in
areas of uneroded Miami soils. Seedlings grow well if
competing vegetation is controlled by cutting, spraying, or
girdling.

This soil is poorly suited to urban development. The soil
features that adversely affect engineering uses of this
soil are moderate potential frost action, moderate shrink-
swell potential, and moderately slow permeability. The
hazard of further erosion is severe during construction.

This soil has severe limitations for building sites
because of slope. Removal of vegetation should be kept to
a minimum, and exposed areas should be reseeded or
sodded as soon as possible. Operation of some kinds of
machinery across the slope is somewhat hazardous. Using
properly designed foundations, footings, and basement
walls and using foundation drains help to remove excess
water and to prevent structural damage from shrinking
and swelling and low strength of the soil.

This soil has severe limitations for roads and streets
because of slope. Roads and streets could be constructed
on the contour, and their base material should be
strengthened with suitable material.

This soil has severe limitations for septic tank absorp-
tion fields because of slope and moderately slow permea-
bility in the substratum. Using a larger filter field helps
to prevent surfacing of the effluent from lateral seepage
across the top of the till. Capability subclass Vle;
woodland suitability subelass lo.

MxA —Milton Variant silt loam, 0 to 2 percent slopes.
This nearly level, deep, well drained soil is on slight rises
on terraces. Most mapped areas are elongated and are
parallel to streams. The areas range from 3 to 80 acres in
size.

In a typical profile the surface layer is brown silt loam
about 8 inches thick. The subsoil is about 33 inches thick.
The upper part of the subsoil is strong brown silt loam,
the next part is dark brown and reddish brown clay loam,
and the lower part is dark reddish brown flaggy clay and
flaggy clay loam. The substratum, to a depth of 46 inches,
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is light brownish gray and light gray soft limestone. Hard
limestone is at a depth of 46 inches. In some areas the
depth to hard limestone is as much as 60 inches or as lit-
tle as 24 inches. In some areas the lower part of the sub-
soil ranges in texture from gravelly loam to clay and in
reaction from slightly acid to mildly alkaline.

Included with this scil in mapping are small areas of
Randolph Variant soils on slightly lower positions. Also
included are areas of soils that have slopes of more than 2
percent; these soils commonly are eroded and have cob-
bles and gravel on the surface.

This soil is suitable for corn, soybeans, and small grains,
and in most areas it is used for these crops. Conservation
practices that include returning crop residue to the soil
and minimum tillage help to improve and maintain tilth
and to inerease the content of organic matter.

This soil is well suited to hay and pasture erops, and in
a few areas it is used for these crops. Proper stocking
rates, pasture rotation, and timely grazing help to main-
tain good tilth and plant density.

In a few areas this soil is used for trees. It is well
suited to trees, but plant competition is moderate.
Seedlings survive and grow well if competing vegetation
is controlled.

This soil is poorly suited to urban development. The
main soil features that adversely affect engineering uses
of this soil are moderate potential frost action, depth to
limestone, moderate shrink-swell potential, and moderate
permeability.

This soil has severe limitations for building sites
because of low strength of the clayey underlying material.
Using properly designed foundations and footings helps
to prevent structural damage from low strength of the
soil

This scil has severe limitations for local roads and
streets. The base material needs to be strengthened with
more suitable material.

This soil has severe limitations for septic tank absorp-
tion fields because of the depth to rock Capability sub-
class IIs; woodland suitability subeclass 2o.

NnA—Nineveh loam, 0 to 2 percent slopes. This
nearly level, well drained soil is on terraces along the
White River. It is moderately deep over sand and
gravelly sand. The mapped areas are irregular in shape
and range from 3 to 30 acres in size.

In a typieal profile the surface layer is very dark gray-
ish brown loam in the upper 8 inches and is dark brown,
friable loam in the lower 4 inches. The subsoil is about 20
inches thick. It is brown, firm clay loam and gravelly clay
loam. The underlying material, to a depth of 60 inches, is
calcareous and is pale brown sand and gravelly sand. In
places the surface layer is less than 10 inches thick. In
some of the more sloping areas, the surface layer is
gravelly loam and has many cobbles. In small areas the
depth to loose sand and gravel is more than 40 inches.

Included with this soil in mapping are small areas of
Sleeth soils in lower lying areas. Also included are small
areas of soils that have slopes of more than 2 percent and
small areas of Ross soils,

Permeability is moderate in the subsocil and very rapid
in the underlying material. Available water capacity is
moderate. Content of organic matter in the surface layer
is high. Surface runoff in cultivated areas is slow. The
surface layer of this soil is friable and is easy to till
within a wide range of moisture content. This soil is
droughty in dry periods.

This soil is well suited to corn, soybeans, and small
grains, and in most areas it is used for these erops. Con-
servation practices, including minimum tillage and return
of crop residue to the soil, help to maintain the content of
organic matter and good tilth.

In a few areas this soil is used for hay and pasture
crops. It is well suited to grasses and legumes. Proper
stocking rates, pasture rotation, and timely grazing help
to keep the pasture plants and soil in good condition.

This soil is suited to trees. Because the soil formed
under grass vegetation, however, there are few trees
growing on it.

This soil is suitable for urban development. The main
soil features that adversely affect engineering uses of
this soil are moderate potential frost action, moderate
permeability in the subsoil, and very rapid permeability in
the underlying material.

This soil has moderate limitations for building sites.
Using properly designed footings for dwellings and small
buildings helps to prevent siructural damage from shrink-
ing and swelling and low strength of the soil.

This soil has severe limitations for local roads and
streets because of low strength. The base material needs
to be strengthened with suitable material.

This soil has slight limitations for septic tank absorp-
tion fields. Areas of this soil have potential as a source of
sand and gravel. Capability subclass Ils; woodland snita-
bility group lo.

OcA—Ockley silt loam, 0 to 2 percent slopes. This
nearly level, deep, well drained soil is mainly on broad
terraces. It is also on small rises on uplands. Most of the
mapped areas are elongated and are parallel to major
streams. Some areas on uplands are irregular in shape.
The mapped areas range from 3 to 250 acres in size.

In a typical profile the surface layer is dark yellowish
brown silt loam about 10 inches thick. The subsoil is about
46 inches thick. The upper part of the subsoil is brown,
friable loam; the next part is dark yellowish brown and
brown, firm clay loam; the next part is dark yellowish
brown, firm loam; and the lower part is dark reddish
brown, firm gravelly sandy clay loam. The underlying
material, to a depth of 70 inches, is stratified sand and
gravelly sand. The depth to loose sand and gravel is as
much as 80 inches in places. The combined thickness of
the surface layer and the part of the subsoil that formed
in silty material is as mueh as 30 inches in some places. In
the east-eentral part of the county, many limestone frag-
ments that are as much as 12 inches in diameter are in
the soil. In some areas on uplands, the underlying materi-
al is sand and silt and the subsoil has little or no gravel.
Thickness of the sand and gravel ranges from a few feet
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along minor streams and on uplands to more than 50 feet
along White River.

Included with this soil in mapping are a few small areas
of Sleeth soils in lower positions, small areas of Fox soils,
and small areas of soils that have slopes of more than 2
percent. Also included are areas of steep, shallow soils on
breaks along major streams.

Permeability is moderate, and available water eapaeity
is moderate. Content of organic matter in the surface
layer is moderate. Surface runoff is slow. The surface
layer of this soil is friable and is easy to till within a
fairly wide range of moisture content.

This soil is suited to corn, soybeans, and small grains,
and in most areas it is used for these crops. Minimum til-
lage and returning crop residue to the soil help to main-
tain content of organic matter and good tilth.

In some areas this soil is used for hay and pasture
crops. It is well suited to grasses and legumes. Proper
stocking rates, pasture rotation, and timely grazing help
to keep the pasture plants and soil in good conditon.

This soil is suited to trees but is used for trees in only
a few areas. The hazards and limitations in woodland
management are slight, except plant competition is
moderate. Competing vegetation can be econtrolled by
cutting, spraying, or girdling.

This soil is suitable for urban development. Many areas
are used for this purpose in the southern part of the
county. The main s0il features that adversely affect en-
gineering uses of this soil are moderate potential frost ac-
tion, moderate shrink-swell potential, moderate permea-
bility in the subsoil, and very rapid permeability in the
underlying material.

This soil has moderate limitations for building sites
because of shrink-swell potential and low strength of the
soil. Using properly designed foundations, footings, and
basement walls and using drainage tile can help to
prevent structural damage from low strength and shrink-
ing and swelling of the soil.

Low strength is a severe limitation to the use of this
soil for loeal roads and streets. The base material for
roads needs to be strengthened with suitable material.

Many areas of this soil are used as a source of sand and
gravel. Capability class I; woodland suitability subclass
1o.

OcB2—Ockley silt loam, 2 to 6 percent slopes,
eroded. This gently sloping, deep, well drained soil is
mostly on broad outwash terraces. It is also on small
knobs on uplands. The mapped areas on terraces are
mostly elongated and range from 3 to 40 acres in size.
The mapped areas on uplands are irregular in shape and
range from 3 to 15 acres in size. Slopes are short.

In a typical profile the surface layer is dark yellowish
brown silt loam about 7 inches thick. The subsoil is about
39 inches thiclk. The upper part of the subsoil is dark yel-
lowish brown and dark brown, firm clay loam; the next
part is dark yellowish brown, firm loam; and the lower
part is dark reddish brown, firm gravelly sandy clay loam.
The substratum, to a depth of 60 inches, is sand and

gravelly sand. In small areas on uplands, the substratum
is stratified sand and silt and the subseil has little or no
gravel. In small areas along White River, the subsoil is
sandy loam. In the east-central part of the county, many
limestone fragments that are as much as 12 inches in
diameter are in the soil. Thickness of the sand and gravel
ranges from a few feet along minor streams and on
uplands to more than 50 feet along White River.

Included with this soil in mapping are small areas of
Fox, Miami, and Sleeth soils. Also included are severely
eroded soils that have a surface layer of clay loam or
gravelly clay loam and areas of steep, shallow scils on
breaks.

Permeability is moderate, and available water capacity
is moderate. Content of organic matter in the surface
layer is moderate. Surface runoff in cuitivated areas is
medium. The surface layer of this soil is friable and can
be tilled within a fairly wide range of moisture content.

This soil is suitable for corn, soybeans, and small grains,
and in most areas it is used for these crops. Conservation
practices are needed to control erosion and surface runoff
in cultivated areas. Crop rotation, minimum tillage, con-
tour farming, and the use of terraces, diversions, grassed
waterways, and grade stabilization structures are prac-
tices that help to prevent erosion. Minimum tillage and
the use of crop residue help to control ercsion and to
maintain tilth and the content of organic matter.

Some areas are used for hay and pasture crops. This
soil is well suited to grasses and legumes. The growing of
grasses and legumes helps to control erosion. Proper
stocking rates, pasture rotation, and timely grazing help
to keep the pasture plants and soil in good condition.

This soil is well suited to trees, but it is used for trees
in only a few areas. The hazards and limitations in
woodland management are slight, except plant competi-
tion is moderate. Competing vegetation can be controlled
by cutting, spraying, or girdling.

This soil is suitable for urban development. Many areas
are used for this purpose in the southern part of the
county. The main soil features that adversely affect en-
gineering uses of this soil are moderate potential frost ac-
tion, moderate shrink-swell potential, moderate permea-
bility in the subsoil, and very rapid permeability in the
underlying material.

This soil has moderate limitations for dwellings because
of shrink-swell potential and low strength of the soil.
Using properly designed foundations, footings, and base-
ment walls and using drainage tile help to prevent struc-
tural damage from low strength and shrinking and
swelling of the soil.

This soil has slight limitations for septic tank absorp-
tion fields. Many areas of this soll are used as a source of
sand and gravel.

This so0il has severe limitations for loeal roads and
streets because of low strength of the soil The base
material of roads needs to be strengthened with suitable
material. Capability subelass Ile; woodland suitability
subclass lo.
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Or—Orthents. These nearly level to steep, deep, well
drained soils are on uplands and terraces which have been
changed by man. This map unit is near highway in-
terchanges, shopping centers, gravel pits, and landfills. In
some places, deep cuts were made in the original land
surface and the soil material was used as fill in low-lying
areas to make the surface smooth and level In other
places, the soil material was removed and was used as fill
for highway grades, overpasses, and exit ramps. The
mapped areas range from 3 to 30 acres in size.

In a typieal area of fill, Orthents consist of a mixture of
the surface layer, subsoil, and substratum of the original
soil. The surface texture is silt loam, loam, or clay loam
and generally contains gravel or stones. In a typical area
where a deep cut has been made, Orthents consist mainly
of loam or clay loam glacial till

Included with these soils in mapping are small areas of
steep soils that have short slopes, areas of sand and
gravel, and bedrock outcrops. Muck underlies Orthents in
a few fill areas. In many fill areas, the material is not soil
but is rock, glass, metal, and other material. Also included
are areas of poorly drained and somewhat poorly drained
soils.

Permeasbility is moderate to very slow, and available
water capaeity is moderate. Content of organic matter in
the surface material is.low. Reaction is slightly acid to
mildly alkaline.

Most areas of these soils are in permanent grass or in
close-growing shrubs. Many areas are surrounded by
heavily travelled highways. Special management practices
are needed in areas of Orthents. An intensified fertility
program emphasizing the incorporation of organie residue
or manure is needed if these soils are used for crops.
Conservation practices are needed to control erosion in
sloping areas, and drainage may be needed in nearly level
areas. Exposed areas should be revegetated as soon as
possible after construction is completed. Diversions, box
inlet structures, grade stabilization structures, and
grassed waterways can be used to conserve the soil.

The main scil features that affect engineering uses of
these soils are slope, moderate to high potential frost ac-
tion, and moderate to very slow permeability. The hazard
of erosion is severe during construction.

If these soils are used for building sites, onsite in-
vestigation is needed to determine soil properties and
limitations. Depth to the water table and frost action
potential should be considered in determining soil suita-
bility. The soil material is quite variable, and engineering
test data should be collected. The soil properties that af-
fect design of structures vary within a short distance.
Removal of vegetation should be kept to a minimum, and
protective plant cover should be established as scon as
possible to reduce soil losses through erosion. Other
limitations that affect the suitability of these soils for
building sites are soil wetness and permeability in nearly
level areas and slope and permeability in gently sloping
and moderately sloping areas. Capability class VIII;
woodland suitability subelass 3o.

Pa_Palms muck. This nearly level, deep, very poorly
drained soil is in depressions and drainageways on
uplands and terraces. Runoff from higher adjacent soils is
ponded on this soil. Most of the mapped areas are elon-
gated or oval in shape. The mapped areas range from 2 to
40 aeres in size.

In a typical profile the surface layer is black muck
about 9 inches thick. Below this, to a depth of 29 inches,
is black, friable muck. Below this, to a depth of 60 inches,
the underlying material is gray and very dark gray
stratified silty clay loam and clay loam. In some places
the organic layer is less well decomposed, and in some
places the underlying material is loamy sand or sandy
loam.

Included with this soil in mapping are smail areas of
Houghton soils. Also included are Patton, Brookston, and
Westland soils on the edge of depressions.

Permeability is moderately rapid in the organic materi-
al and moderate to moderately slow in the underlying
mineral soil material. The water table is commonly at the
surface or is at a depth of less than 1 foot in winter and
spring. Available water capacity is high. Content of or-
ganic matter in the surface layer is very high. Surface ru-
noff is ponded. The surface layer of this soil is friable and
can be tilled within a wide range of moisture content.

In some areas, this soil is idle and the vegetation con-
gists mainly of wetland weeds and brush.

This soil is suitable for crops, and in most areas it is
adequately drained and is used for crops. Drainage is dif-
ficult to install, however, because of the lack of adequate
outlets. Subsidence is commonly a problem after drainage
has been installed. Small grains that are planted in fall
and early in spring may be damaged by ponding of water,
even if satisfactory drainage for row crops has been in-
stalled. Minimum tillage and the use of crop residue and
cover crops help to prevent soil blowing and to maintain
soil tilth. Soil blowing ean be a problem when the soil is
very dry. '

This soil is well suited to grasses and legumes if it is
adequately drained. Ponding may cause damage to
grasses and legumes in winter and early in spring. The
major problems in pasture management are overgrazing
and grazing when the soil is wet. Proper stocking rates,
timely grazing, and restricting grazing in wet periods will
help to keep the pasture plants and soil in good condition.

This soil is not suited to trees, except water-tolerant
species. Limitations and hazards in woodland management
are severe, except the hazard of erosion is slight.

This soil is generally unsuitable for urban development.
The main soil features that adversely affect engineering
uses of this soil are high potential frost action, seasonal
high water table, and poor stability of the organie materi-
al.

This soil has severe limitations for urban uses and sani-
tary facilities because of the high water table, ponding,
and poor stability of the organic layer. If this soil is used
for local roads and streets, the organic material needs to
be replaced with suitable base material. Capability sub-
class IIw; woodland suitability subclass 4w.
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Pn—Patton silty clay loam. This nearly level, deep,
poorly drained soil is in broad depressions and
drainageways on lake plains and terraces. Runoff from
adjacent. soils is ponded on this soil. The mapped areas
are mostly oval in shape but some areas in drainageways
are elongated. The areas range from 8 to 200 acres in
size.

In a typical profile the surface layer is very dark gray
and black silty clay loam about 12 inches thick. The sub-
soil is dark gray, olive gray, and light olive gray, mottled,
firm silty clay loam about 26 inches thick. The sub-
stratum, to a depth of 60 inches, is calcareous and is olive
gray and gray silt loam and light silty clay loam. In some
areas, the surface layer is less than 12 inches thick or the
substratum is stratified loamy material. In some areas,
calcareous loam till is at a depth of less than 60 inches
and part of the subsoil below a depth of 40 inches formed
in glaeial till. Many areas that are surrounded by eroded
soils have an overwash of light colored soil material on
the original surface layer.

Included with this soil in mapping are small areas of
Brookston soils on slightly higher positions. Also included
are small areas of Whitaker and Crosby soils on slight
rises, soils that are similar to this Patton soil but have
sand and gravelly sand below a depth of 50 inches, and
emall areas of soils in depressions that are wet for long
periods.

Permeability is moderate. The water table is commonly
at the surface or at a depth of less than 1 foot in winter
and spring. Available water capacity is high. Content of
organic matter in the surface layer is high. Surface runoff
is ponded or is very slow. The surface layer is cloddy and
diffienlt to work if the soil is tilled when it is too wet.
This soil ean be satisfactorily tilled only within a narrow
range of moisture content. Fall plowing is beneficial if
this soil is to be used for crops in spring.

This soil is suitable for crops. In most areas it is
drained with subsurface tile and open ditches and is used
for corn and soybeans. Surface drains are needed in most
areas to remove surface water from low-lying pockets,
because the subsoil restricts the downward movement of
water to the tile. Small grains can be grown unless pond-
ing is a problem in winter and early in spring. Wetness is
the main limitation to the use of this soil for crops.
Minimum tillage and the use of crop residue help to main-
tain tilth and to increase content of organic matter.

A few undrained areas are used for pasture. This soil is
suited to grasses and legumes, but ponding may cause
damage to the plants in winter and early in spring. The
major problem in pasture management is overgrazing and
grazing when the soil is wet. Grazing when the soil is wet
causes surface compaction and poor tilth. Proper stocking
rates, pasture rotation, timely grazing, and restricted
grazing in wet periods heip to keep the pasture plants
and soil in good condition.

Water-tolerant species of trees grow well on this scil,
and a few undrained areas are used for trees. The equip-
ment limitation and plant competition are severe.

Seedling mortality and the hazard of windthrow are
moderate. Water-tolerant species grow best on this soil
Competing vegetation can be controlled by cutting, spray-
ing, and girdling. -

This soil is poorly suited to urban development. The soil
features that adversely affect engineering uses of this
soil are a seasonal high water table, moderate shrink-
swell potential, high potential frost action, and moderate
permeability.

This soil has severe lmitations for building sites
because of a seasonal high water table and ponding. The
sites need to be artificially drained and protected from
flooding. Dwellings and small buildings with basements
should not be constructed on this soil. Using properly
designed foundations and footings helps to prevent struc-
tural damage from low strength and shrinking and
swelling of the soil. ‘

This soil has severe limitations for local roads and
streets beeause of the seasonal high water table and high
potential frost action. Drainage ditches need to be in-
stalled along roads to lower the water table and to help
prevent damage from frost action. The base material
should be replaced or strengthened with suitable material.

This soil has severe limitations for septic tank absorp-
tion fields because of a seasonal high water table. Sanita-
ry facilities should be connected to sewers and treatment
facilities. Capability subclass IIw; woodland suitability
subclass 2w.

Ps—Patton silty clay loam, limestone substratum.
This nearly level, deep, poorly drained soil is in depres-
sions on terraces and old sluiceways. Runoff from higher
adjacent soils is ponded on this soil. Most of the mapped
areas are irregular in shape and some are elongated and
are parallel to major streams. The mapped areas range
from 3 to 120 acres in size.

In a typical profile the surface layer is black silty clay
loam about 18 inches thick. The subsoil is dark gray, mot-
tled, firm silty clay loam about 24 inches thick. The sub-
stratum, to a depth of about 52 inches, is calcareous and
is gray, mottled silt loam. Hard limestone is at a depth of
52 inches. The substratum in some places is silty clay
loam, loam, sand, or gravelly sand. In some areas the sub-
soil extends to the limestone.

Included with this soil in mapping are small areas of
Sloan, Patton, and Westland soils. Also included are small
areas of Randolph Variant soils on slight rises and areas
of soils that are less than 40 inches deep to limestone.

Permeability is moderate. Available water capacity is
high. Content of organic matter in the surface layer is
high. Surface runoff is very slow or is ponded. The water
table is commonly at the surfaece or at a depth of less
than 1 foot in winter and early in spring. The surface
layer of this soil is firm and can be tilled only within a
narrow range of moisture content. The surface layer is
cloddy and difficult to work if the soil is tilled when it is
too wet.

This soil is suitable for crops. In most areas it is
drained with subsurface tile and open ditches and is used
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for corn, soybeans, and wheat. In many areas surface
drains are needed to remove surface water from low-
lying pockets because the subsoil restricts the downward
movement of water to the tile. In drained areas, this soil
is well suited to corn and soybeans. Small grains can be
grown unless ponding is a problem in winter and early in
spring. Wetness is the main limitation to the use of this
soil for crops. Minimum tillage and the use of crop
residue help to improve and maintain tilth and to increase
content of organic matter.

In a few areas this soil is used for hay and pasture
crops. It is suited to grasses and legumes for hay and
pasture, but artificial drainage is needed to obtain op-
timum production. Overgrazing or grazing when the soil
is too wet causes surface compaction and poor tilth.
Proper stocking rates, pasture rotation, timely grazing,
and restricting grazing in wet periods help to reduce sur-
face compaction and to maintain good tiith and plant den-
sity.

This soil is suited to trees, and in a few areas it is used
for trees. However, the equipment limitations, plant com-
petition, seedling mortality, and hazard of windthrow are
severe. The hazard of erosion is slight. Water-tolerant
species grow best. Seedlings survive and grow well if
competing vegetation is controlled.

This scil is poorly suited to urban development. The
main soil features that adversely affect engineering uses
of this soil are a seasonal high water table, high potential
frost action, depth to limestone, moderate shrink-swell
potential, and moderate permeability.

This soil has severe limitations for building sites
because of a seasonal high water table and ponding. The
sites need to be artificially drained and protected from
flooding. Dwellings and small buildings with basements
should not be construected on this soil. Using properly
designed foundations and footings helps to prevent struc-
tural damage from lew strength and shrinking and
swelling of the soil. Where excavation is necessary, the
depth to limestone is a moderate limitation.

This soil has severe limitations for local roads and
streets because of the seasonal high water table and high
potential frost action. The base material should be
replaced or strengthened with suitable material.

This soil has severe limitations for septic tank absorp-
tion fields because of a seasonal high water table. Sanita-
ry facilities should be connected to sewers and treatment
facilities. Capability subelass IIw; woodland suitability
subclass 2w.

Pt—Pits. This map unit is nearly level to steep and is
well drained. It consists of gravel pits and a limestone
quarry. Small gravel pits are on uplands, terraces, and
bottoms, and large gravel pits are on terraces. The gravel
pits range from 1 to more than 100 acres in size. The
limestone quarry is on uplands in the east-central part of
the county. It is about 80 acres in size. In one large
gravel pit in the southern part of the county, sand and
gravel have been excavated down to the limestone
bedrock; the limestone is now quarried for commerical
purposes.

In a typical area, the soil material has been removed
and sand, gravel, or limestone is exposed. In. places soil
material has washed into the pits and supports a sparse
cover of vegetation.

Included with this unit in mapping are small areas
where the overburden has been piled; these areas have a
cover of vegetation. Also included are small, abandoned
pits on uplands; all the gravel has been remaved, and the
glacial till is exposed. Also included are many areas where
water covers the lowest part of the pits.

Permeability of the material ranges from very rapid in
the gravel pits to very slow in the limestone quarry.
Available water capacity is very low. Content of organic
matter is low. Reaction ranges from slightly acid to
moderately alkaline. Most of the exposed sand, gravel
and limestone is calcareous.

Most areas of this map unit are barren. Many gravel
pits and the limestone quarry are in operation.

Erosion is a hazard on this unit, but the use of conser-
vation practices is limited by the abrupt topography in
many of the areas.

The soil features that affect engineering uses of this
map unit are slope and, in many areas, a high water table.
If this map unit is used as a building site, onsite in-
vestigation is needed. These soil properties are quite vari-
able, and engineering test data should be collected. The
soil properties that affect design of structures vary
within a short distance. Capability class VIII.

Ra—Randolph Variant silt loam. This nearly level,
deep, somewhat poorly drained scil is on level terraces.
Most of the mapped areas are elongated and are parallel
to streams. The mapped areas range from 3 to 50 acres in
size.

In a typical profile the surface layer is dark grayish
brown silt loam about 8 inches thick. The subsurface layer
is dark grayish brown silt loam 4 inches thick. The subsoil
is about 28 inches thick. The upper part of the subsoil is
yellowish brown, mottled, friable clay loam; the next part
is dark yellowish brown, mottled, firm clay loam; and the
lower part is light olive brown, mottled, firm silty clay
loam. Soft gray limestone is at a depth of about 41 inches.
Hard limestone is at a depth of 44 inches. In some areas
hard limestone is at a depth of less than 40 inches. Cob-
bles are on the surface in a few areas.

Included with this soil in mapping are smail areas of
Milton Variant soils on slightly higher rises and areas of
Patton soils in depressions and along drainageways. Also
ineluded are some areas of Sleeth soils,

Permeability is moderately slow. Awvailable water
capacity is moderate. Content of organic matter in the
surface layer is moderate. Surface runoff is slow. The
water table is commonly at a depth of 1 to 3 feet in
winter and early in spring. The surface layer of this soil
is friable and can be tilled within a fairly wide range of
moisture content. In some areas, excavation and artificial
drainage are difficult because of the depth to limestone.

Most areas of this soil are artificially drained and used
for corn, soybeans, and wheat. Wetness and depth to
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bedrock are the main limitations to the use of this soil for
crops. Conservation practices, including return of crop
residue to the soil and minimum tillage, help to improve
and maintain tilth and content of organic matter.

In a few areas this soil is used for hay and pasture
crops. It is suited to grasses and legumes for hay or
pasture but is not well suited to deep-rooted legumes
because of the depth to limestone. Drainage is needed to
obtain optimum production. Qvergrazing or grazing when
the soil is too wet causes surface compaction and poor
tiith. Proper stocking rates, timely grazing, and restrict-
ing grazing in wet periods help to reduce surface compac-
tion and to maintain good tilth and plant density.

This soil is suited to trees, and a few areas are used for
trees. Water-tolerant species grow best. Seedlings survive
and grow well if competing vegetation is controlled by
eutting, spraying, or girdling.

This soil is poorly suited to urban development. The
main soil features that adversely affect engineering uses
of this soil are a seasonal high water table, high potential
frost action, depth to limestone, high shrink-swell poten-
tial, and moderately slow permeability.

This soil has severe limitations for building sites. The
sites need to be artificially drained to prevent wetness
from becoming a problem. Dwellings and small buildings
with basements generally should not be constructed on
this scil. Using properly designed foundations and
footings helps to prevent structural damage from low
strength and shrinking and swelling of the soil.

This soil has severe limitations for local roads and
streets because of low strength, wetness, and frost action.
The base material for roads should be strengthened with
suitable material.

Moderately slow permeability, depth to bedrock, and
wetness are severe limitations to the use of this soil for
septic tank absorption fields. Installing a large filter field
and lowering the water table help to offset soil wetness,
but generally a more suitable site should be selected.
Several areas of this soil are used as a source of sand and
gravel. Capability subelass I1Iw; woodland suitability sub-
class 3o.

Ro —Ross loam. This nearly level, deep, well drained
soil is on broad flood plains along White River. It is sub-
jeet to occasional flooding. The mapped areas are elon-
gated and are parallel to White River. They range from 3
to 100 acres in size.

In a typical profile the upper 14 inches of the surface
layer is very dark grayish brown loam, the next 14 inches
is black silt loam, and the lower 6 inches is dark brown
loam. The underlying material is brown loam to a depth
of 53 inches and is dark yellowish brown sandy clay loam
to a depth of 60 inches. In some areas the depth to sand
and gravelly sand is as litile as 40 inches. The surface
layer is as thin as 12 inches in some places.

Included with this soil in mapping are small areas of
Genesee soils. Also included are slightly lower lying areas
of Shoals soils.

Permeability is moderate. Available water capacity is
high. Content of organic matter in the surface layer is
high. Surface runoff in cultivated areas is slow. The sur-
face layer of this soil is friable and is easy to till within a
wide range of moisture content.

This soil is suitable for corn, soybeans, and small grains
if it is protected from flooding. In most areas it is pro-
tected by levees and is used for crops. Flooding is the
major hazard. Minimum tillage and the use of crop
residue and cover crops help to maintain content of or-
ganic matter and good tilth.

This soil is well suited to grasses and deep-rooted
legumes, for example, alfalfa. However, the plants may be
damaged by floodwater. Proper stocking rates, pasture
rotation, and timely grazing help to keep the soil in good
condition.

This soil is well suited to trees, but very few trees are
growing on it. Plant competition is moderate. Seedlings
survive and grow well if competing vegetation is con-
trolled by cutting, spraying, or girdling.

This soil is generally unsuitable for urban develop-
ment. The main soil features that adversely affect en-
gineering uses of this soil are moderate permeability and
moderate potential frost action. This sil is also subject to
occasional flooding. :

This soil has severe limitations for building sites and
sanitary facilities because of flooding. Capability class
IIw; woodland suitability subclass lo.

Sh_Shoals silt loam. This nearly level, deep,
somewhat poorly drained soil is on flood plains. It is sub-
ject to frequent flooding. The mapped areas are mostly
elongated and are parallel to streams. Many areas are in
narrow valleys along small streams. The mapped areas
range from 3 to 100 acres in size.

In a typical profile the surface layer is dark grayish
brown silt loam about 11 inches thick. The underlying
material, to a depth of 39 inches, is dark grayish brown
and grayish brown, mottled silt loam and loam. Below
this, to a depth of 56 inches, it is gray and very dark gray
sandy loam and sandy clay loam. Below this, to a depth of
60 inches, it is grayish brown fine gravel and coarse sand.
In small areas scattered throughout the county, this soil
has a darker surface layer; in some of these areas it is
near Ross soils. In some places the underlying material
has more gravel, This soil has carbonates throughout the
profile in some areas. In some small areas in the upper
reaches of small streams, this soil has firm loam till at a
depth of 45 to 60 inches. In some small areas it has less
clay and more sand between a depth of 10 and 40 inches.
In some areas sand and gravelly sand are at a depth of
only 40 inches.

Included with this soil in mapping are small areas of
Genesee soils and small areas of Sloan soils in slight
depressions.

Permeability is moderate. Available water capacity is
high. Content of organic matter in the surface layer is
moderate. The water table is commonly at a depth of 1 to
3 feet in winter and spring. Surface runoff is slow. The
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surface layer of this soil is friable and is easy to till
within a wide range of moisture content.

In most areas this soil is used for corn and soybeans. It
is suited to corn, soybeans, and small grains if it is
adequately drained. Wetness is the major limitation, and
flooding is the major hazard. Most cropped areas are
drained with subsurface tile. Minimum tillage and the
proper use of crop residue help to maintain and increase
content, of organic matter and to maintain good tilth.

In many areas this soil is drained with subsurface tile
and used for hay and pasture. It is suited to grasses and
legumes, but adequate drainage is needed to obtain op-
timum production. Overgrazing or grazing when the soil
is too wet causes surface compaction and poor tilth.
Proper stocking rates, pasture rotation, timely grazing,
and restricting grazing in wet periods help to keep the
soil in good condition.

This soil is suited to trees. Several areas are used for
trees, but these areas are small and inaccessible or are
dissected in places by overflow channels. Plant competi-
tion is moderate. Seedlings survive and grow well if com-
peting vegetation is controlled.

This soil is generally unsuitable for urban development.
The main soil features that adversely affect engineering
uses of this soil are a seasonal high water table and high
potential frost action. This soil is also subject to frequent
flooding.

This soil has severe limitations for building sites and
sanitary facilities because of a seasonal high water table
and flooding. Capability subclass IIw; woodland suitability
subclass 20.

St—Sleeth loam. This nearly level, deep, somewhat
pooarly drained soil is in slight depressions on broad ter-
races and along drainageways. The mapped areas are
mostly elongated and are parallel to streams. Areas of
this soil range from 3 to 40 acres in size.

In a typical profile the surface layer is dark grayish
brown loam about 11 inches thick. The subsoil is about 36
inches thick. The upper part of the subsoil is grayish
brown, mottled, friable loam; the next part is light
brownish gray, mottled, firm clay loam; the next part is
yellowish brown, mottled, firm sandy clay loam; and the
lower part is dark gray, friable sandy clay loam. The sub-
stratum, to a depth of 60 inches, is dark gray and light
brownish gray coarse sand and fine gravelly sand. Where
this soil is near Nineveh soils, it commonly has a darker
surface layer as much as 10 inches thick. Along some
small streams, the substratum is thinner and firm glacial
til is at a depth of less than 5 feet. In some places the
substratum is mostly gravel In some areas the sub-
stratum is stratified sand and silt.

Included with this soil in mapping are small areas of
Fox, Ockley, and Nineveh soils in slightly elevated posi-
tions. Also included are small areas of Westland soils in
deeper depressions.

Permeability is moderate. The water table is commonly
at a depth of 1 to 3 feet in winter and early in spring.
Available water capacity is high. Content of organic

matter in the surface layer is moderate. Surface runoff is
slow. The surface layer of this soil is friable and is easy
to till within a fairly wide range of moisture content.

In almost all areas this soil is used for eorn, soybeans,
and small grains. It is suited to these crops if' drainage
has been installed. Most areas in cropland are drained
with subsurface tile and open ditches. Wetness is the
major limitation in use and management. Minimum tillage,
and the use of crop residue and cover crops help to main-
tain content of organic matter and good tilth.

In a few areas this soil is used for hay and pasture
crops. It is suited to grasses and legumes if it is
adequately drained. Proper stocking rates, pasture rota-
tion, and timely grazing help to keep the pasture plants
and soil in good condition.

This soil is suited to trees, but it is used for trees only
in a few undrained areas. Plant competition is moderate.
Competing vegetation can be controlled by cutting, spray-
ing, or girdling,

This soil is poorly suited to urban development, The
main soil features that adversely affect engineering uses
of this soil are a seasonal high water table, high potential
frost action, moderate permeability in the subsoil, and
rapid permeability in the substratum.

This soil has severe limitations for building sites. The
sites need to be artificially drained to prevent wetness
from becoming a problem. Dwellings and small buildings
with basements should not be constructed on this soil.
Using properly designed foundations and footings helps
to prevent structural damage from low strength and
shrinking and swelling of the soil.

This soil has severe limitations for loeal roads and
streets. Installing ditches along roads helps to lower the
water table and to prevent damage from frost action. The
base material for roads needs to be strengthened or
replaced with suitable material.

Wetness is a severe limitation to the use of this soil for
septic tank absorption fields. Sanitary facilities should be
connected to sewers and treatment faecilities. If treatment
facilities are not available, however, installing a large
filter field and lowering the water table help to offset soil
wetness. Several areas of this soil are used as a source of
sand and gravel. Capability subelass ITw; woodland suita-
bility subelass 3o0.

Sx—Sloan silty clay loam, sandy substratum. This
nearly level, deep, very poorly drained scil is in slight
depressions on flood plains and is subject to frequent
flooding. Some areas of this seil are ponded much of the
time. Most of the mapped areas are elongated. The areas
range from 3 to 40 acres in size.

In a typieal profile the upper 8 inches of the surface
layer is very dark grayish brown silty clay loam, and the
lower 5 inches is very dark grayish brown, mottled clay
loam. The subsoil is dark gray, mottled, firm clay loam
about 21 inches thick. The underlying material is gray,
stratified loam and sandy loam to a depth of 40 inches
and gray coarse sand and gravelly sand to a depth of 60
inches. In small areas, light colored =oil material has
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washed over the original surface layer. In places the sub-
goil has layers of sandy clay loam or sandy loam.

Included with this scil in mapping are small areas of
Shoals soils on slight rises. Also included are small areas
of Patton and Westland soils.

Permeability is moderate. The water table is at the sur-
face or is at a depth of less than 6 inches in winter and
spring. Available water capacity is moderate. The content
of organic matter in the surface layer is high. The surface
layer is eloddy and difficult to work if the soil is tilled
when it is too wet.

In most areas this soil is drained with subsurface tile
and open ditches and used for corn and soybeans. It is
well suited to these crops if it is adequately drained. Wet-
ness is the major limitation, and flooding is a major
hazard. Small grains that are planted in fall and early in
spring can be damaged by ponded water or floodwater in
winter and early in spring, even if satisfactory drainage
has been installed for row crops. Minimum tillage and the
use of erop residue and cover crops help te maintain con-
tent of organic matter and good tilth.

A few areas of this soil are used for hay and pasture
crops. However, grasses and legumes do not grow well
unless adequate drainage is installed. Ponding is a hazard
in winter and early in spring. The major problem in
pasture management is overgrazing and grazing when the
soil is wet. Proper stocking rates, timely grazing, and
restricting grazing in wet periods help to keep the
pasture plants and seil in good condition.

Water-tolerant species of trees grow well on this soil;
in a few areas the soil is undrained, and the vegetation
consists mainly of water-tolerant species of weeds and
trees. The hazards and limitations in woodland manage-
ment are severe, except the hazard of erosion is slight.
Seedlings survive and grow well if competing vegetation
is controlled.

This soil is generally unsuitable for urban development.
The main soil features that adversely affeet engineering
uses of this soil are a seasonal high water table, high
potential frost action, and moderate permeability. Also,
this soil is subject to frequent flooding.

This soil has severe limitations for building sites and
sanitary faeilities because of a high water table and the
hazard of flooding. Capability subclass IIIw; woodland
suitability subclass 2w.

We—Westland silty clay loam. This nearly level, deep,
very poorly drained soil is in depressions, swales, and nar-
row drainageways on cutwash plains. Runoff from higher
adjacent soils is ponded on this soil. The mapped areas
are mostly elongated and are parallel to streams. The
areas range from 3 to 200 acres in size.

In a typical profile the upper 9 inches of the surface
layer is very dark gray silty clay loam, and the lower 7
inehes is very dark gray, mottled silty elay loam. The sub-
soil is about 20 inches thick. The upper part of the subsoil
is dark gray, mottled, firm clay loam and the lower part is
gray, mottled, firm and friable gravelly clay leam and
gravelly sandy loam. The underlying material, to a depth

of 60 inches, is calcareous and is gray sand and gravelly
sand. In some places the upper part of the subsoil is silty
clay loam as much as 24 inches thick. In places, lighter
colored soil material has washed over the original surface
layer. In a few areas the surface layer is mucky silt loam.
In some areas the underlying material is sand and silt.
Thickness of the sand and gravel ranges from a few feet
to more than 50 feet along White River.

Included with this seil in mapping are areas of Patton
soils and areas of Sleeth and Whitaker soils on slight
rises. In small areas in the southern pari of the eounty,
soils that have a high iron content and many hard iron
concretions on the surface are also included. Small areas
of soils that are wet for long periods are also included.

Permeability is slow. The water table is commonly at
the surface or is at a depth of less than 1 foot in winter
and early in spring. Available water capacity is high. Con-
tent of organic matter in the surface layer is high. Sur-
face runoff is ponded or is very slow. The surface layer is -
cloddy and difficult to work if the soil is tilled when it is
too wet. Fall plowing helps to make tillage of this soil
easier in spring.

If this soil is adequately drained, it is suited to corm,
soybeans, and small grains. In most areas it is drained
and is used for corn and soybeans. Drainage consists of
subsurface tile, surface drains, or open ditches, or some
combination of these. Wetness is the major limitation to
the use of this soil. Minimum tillage and the proper use of
crop residue help to improve and maintain tilth and to in-
crease content of organic matter.

This soil is suited to grasses and legumes for hay and
pasture, and a few areas are used for these crops.
Drainage is necessary to obtain optimum production.
Overgrazing or grazing when the soil is too wet causes
surface compaction and poor tilth. Proper stocking rates,
timely grazing, and restricting grazing in wet perieds help
to reduce compaction and to maintain tilth and plant den-
sity.

This soil is suited to trees, and a few areas are used for
trees. The equipment limitation, plant competition,
seedling mortality, and hazard of windthrow are severe.

The main soil features that adversely affect engineer-
ing uses of this soil are a seasonal high water table, high
potential frost action, moderate shrink-swell potential,
and slow permeability.

This soil has severe limitations for building sites
beeause of a seasonal high water table. The sites need to
be artificially drained and protected from flooding.
Dwellings and small buildings with basements should not
be constructed on this soil. Using properly designed foun-
dations and footings helps to prevent structural damage
from low strength and shrinking and swelling of the soil

This soil has severe limitations for local roads and
streets because of a seasonal high water table and high
potential frost action. Installation of drainage ditches
along roads helps to lower the water table and to prevent
damage from frost action. The base material for roads
needs to be replaced or strengthened with suitable
material.
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This soil has severe limitations for septic tank absorp-
tion fields because of a seasonal high water table and
flooding. Sanitary facilities should be connected to sewers

and treatment facilities. Capability subeclass IIw;
woodland suitability subclass 2w.
Wh—Whitaker loam. This nearly level, deep,

somewhat poorly drained soil is on low stream terraces
and lakebeds on uplands. The mapped areas are mostly ir-
regular in shape, but many areas are oval shaped. The
areas range from 3 to 30 acres in size.

In a typical profile the surface layer is dark grayish
brown loam about 9 inches thick. The subsurface layer is
light brownish gray, mottled loam about 4 inches thick.
The subscil is about 36 inches thick. The upper part is
light brownish gray, mottled, friable clay loam and sandy
clay loam; the next part is dark yellowish brown, mottled,
firm clay loam and sandy clay loam; and the lower part is
yellowish brown and grayish brown, friable, stratified fine
sandy loam and loamy fine sand and has thin layers of
clay. The substratum, to a depth of 60 inches, is yellowish
brown, grayish brown, and light brownish gray, stratified
very fine sand, fine sand, and silt loam. In many areas the
subsoil is silty elay loam. In many areas on uplands the
substratum is thinner and loam till is at a depth of less
than 60 inches.

Included with this soil in mapping are small areas of
Sleeth soils. Also included are small areas of soils that
have texture gimilar to this Whitaker soil but have a
brown subsoil that is free of mottles. Small areas of Pat-
ton and Brookston soils in depressions and a few small
areas of severely eroded soils are also ineluded.

Permeability is moderate. Available water capacity is
high. The water table is commonly at a depth of 1 to 3
feet in winter and early in spring. Surface runoff is slow.
Content of organic matter in the surface layer is
maderate. The surface layer of this soil is friable and easy
to till within a fairly wide range of moisture-content.

This seil is suitable for eorn, soybeans, and small grains.
In most areas it is drained with subsurface tile and open
ditches and is used for these crops. Minimum tillage and
the use of crop residue and cover crops are practices that
help to maintain content of organic matter and good tilth.

This soil is well suited to grasses and legumes for hay
and pasture if it is adequately drained, and a few areas
are used for these crops. The major problem in pasture
management is overgrazing or grazing when the soil is
wet. Grazing when the soil is too wet causes surface com-
paction and poor tilth. Proper stocking rates, pasture
rotation, and timely grazing help to keep the pasture
plants and soil in good condition.

This soil is suited to trees, but it is used for trees in
only a few areas. Plant competition is moderate. Seedlings
survive and grow well if competing vegetation is con-
trolled by cutting, girdling, or spraying.

This soil is poorly suited to urban development. The
main soil features that adversely affect engineering uses
of this soil are a seasonal high water table, high potential
frost action, and moderate permeability.

This soil has severe limitations for building sites. The
gites need to be artificially drained to prevent wetness
from becoming a problem. Dwellings and small buildings
with basements should not be constructed on this soil
Using properly designed foundations and footings helps
to prevent structural damage from frost action and
shrinking and swelling of the soil.

This soil has severe limitations for local roads and
streets. Installation of ditches along roads helps to lower
the water table and to prevent damage from frost action.
The bhase material for roads needs to be strengthened or
replaced with suitable material,

Wetness is a severe limitation to the use of this soil for
septic tank absorption fields. Sanitary facilities should be
connected to sewers and treatment facilities. If treatment
facilities are not available, however, installing a large
filter field and lowering the water table help to offset soil
wetness. Several areas of this soil are used as a source of
sand and gravel. Capability subeclass ITw; woodland suita-
bility subclass 3o.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil. It
is useful in adjusting land use, including urbanization, to
the limitations and potentials of natural resources and the
environment. Also, it can help avoid soil-related failures
in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive notes
about the nature of the soils and about unique aspects of
behavior of the soils. These notes include data on erosion,
drought damage to specifie crops, yield estimates, flood-
ing, the functioning of septic tank disposal systems, and
other factors affecting the productivity, potential, and
limitations of the soils under various uses and manage-
ment. In this way, field experience and measured data on
soil properties and performance are used as a basis for
predicting soil behavior,

Information in this section is useful in planning use and
management of soils for crops, pasture, and woodland, as
sites for buildings, highways and other transportation
systems, sanitary facilities, and parks and other recrea-
tion faecilities, and for wildlife habitat. From the data
presented, the potential of each soil for specified land
uses can be determined, soil limitations to these land uses
can be identified, and costly failures in houses and other
structures, caused by unfavorable soil properties, can be
avoided. A site where soil properties are favorable can be
selected, or practices that will overcome the soil limita-
tions ean he planned.

Planners and others using the soil survey ean evaluate
the impact of specific land uses on the overall productivi-
ty of the survey area or other broad planning area and on
the environment. Productivity and the environment are
closely related to the nature of the soil. Plans should
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maintain or create a land use pattern in harmony with the
natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil. Other
information indicates the presence of hedrock, wetness, or
very firm soil horizons that cause difficulty in excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements, side-
walks, ecampsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

ToM SCHELLENBERGER, district conservationist, Soil Conservation
Service, helped to prepare this section.

The major management concerns in the use of the soils
for crops and pasture are described in this section. In ad-
dition, the crops or pasture plants best suited to the soil,
including some not commeonly grown in the survey area,
are discussed; the system of land eapability classification
used by the Soil Conservation Service is explained; and
the estimated yields of the main crops and hay and
pasture plants are presented for each =oil.

This seetion provides information about the overall
agricultural potential of the survey area and about the
management practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, planners,
conservationists, and others. For each kind of soil, infor-
mation about management is presented in the section
“Scil maps for detsiled planning.” Planners of manage-
ment systems for individual fields or farms should also
consider the detailed information given in the description
of each soil.

More than 195227 acres in the survey area was used
for crops and pasture in 1967 (3). Of this total, 15,446
acres was used for permanent pasture; 117,055 acres for
row crops, mainly corn; 21,435 acres for close-growing
erops, mainly wheat and ocats; and 30,187 acres for rota-
tion hay and pasture. The rest was idle cropland that was
used for conservation purposes.

The potential of the soil is fair for increased production
of food. Of soils that have good potential for cropland,
about 11,348 acres is currently used for woodland and
about 10,526 acres is used for pasture ($). Food produc-
tion can also be increased considerably by extending the
latest erop production technology to all cropland in the
county. This soil survey can help in applying such
technology.

Acreage in erops and pasture has gradually decreased
as urban development has expanded. In 1967 about 24,826
acres was used for urban development in the county. This
figure has increased at the rate of about 1,000 acres per
year (3). Using this survey to help make land use deci-
sions that will influence the future role of farming in the
county is discussed in the section “General soil map for
broad land use planning.”

Soil drainage is the major problem on about 60 percent
of the cropland and pastureland in Hamilton County. Ar-
tificial drainage on most of the very poorly drained soils,
for example, Brookston, Westland, Palms, and Sloan soils,
and on the poorly drained Patton soils is adequate for
crops. However, a few areas of very poorly drained soils
are in depressions and cannot be economically drained;
drainage ditches would have to be deep and would have
to extend for a great distance to a suitable outlet. For ex-
ample, very few areas of Houghton soils are adequately
drained.

Unless artificially drained, the somewhat poorly
drained soils are so wet that crops are damaged in most
years. Crosby, Whitaker, Sleeth, Shoals, and Randolph
Variant soils, which make up about 102,813 acres in the
county, are examples.

Miami soils and Milton Variant soils are naturally well
drained, but they tend to dry slowly after rains. Small
areas of wetter soils along drainageways and in swales
are commonly included in mapping with these soils, espe-
cially where slopes are 2 to 6 percent. Artificial drainage
is needed in some of these wetter areas.

The design of surface and subsurface drainage systems
depends on the kind of soil. A combination of surface and
tile drainage is needed in most areas of the poorly
drained and very poorly drained soils that are used inten-
sively for row crops. Drains need to be more closely
spaced in soils that have slow permeability than in soils
that have more rapid permeability. Adequate outlets for
tile drainage are difficult to locate in many areas of Pat-
ton, Palms, Houghton, and Sloan soils.

Organic soils oxidize and subside when the pore space
is filled with air; therefore, special drainage systems are
needed to control the depth and the period of drainage.
Regulating the water table to keep it at the level
required by crops during the growing season and to raise
it to the surface during the rest of the year minimizes ox-
idation and subsidence of organic soils. Information on
drainage design for each kind of soil is given in the
Technical Guide, available in local offices of the Soil Con-
servation Service.

Soil erosion is the major problem on about 15 percent
of the cropland and pastureland in Hamilton County (3).
Erosion is a hazard in areas where the slope is more than
2 percent. Erosion is damaging because it reduces produc-
tivity and increases sedimentation in streams.

Productivity is reduced as the surface layer is lost and
part of the subsoil is incorporated into the plow layer.
Loss of the surface layer is especially damaging on soils
that have a clayey subsoil, for example, Crosby soils and
Milton and Randolph Variant soils, and on soils that have
a layer in or below the subscil that limits the depth of the
root zone. An example is Milton Variant soils, in which
the root zone is limited by depth to bedrock. Erosion also
reduces productivity of soils that tend to be droughty, for
example, Fox and Nineveh =oils.

Soil erosion results in an increase in the amount of
sediment entering streams. Control of erosion minimizes
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the pollution of streams by sediment and improves water
quality for municipal use and recreational purposes and
for fish and wildlife.

In many sloping areas, preparing a good seedbed and
tilling are diffieult in spots of clayey soils or of soils that
have a hardpan because the original friable surface soil
has been eroded. Such spots are common in areas of
eroded Miami and Fox soils,

Frosion control practices provide for a protective sur-
face cover, reduce runoff, and increase water infiltration.
A cropping system that maintains a vegetative cover for
extended periods can hold losses of soil from erosion to
an amount that will not result in reduced productive
capacity of the soil On livestock farms, the legume and
grass forage crops in the cropping system reduce erosion
on sloping land; they also provide nitrogen and improve
soi] tilth for the suceeeding crop.

Slopes are so short and irregular on sloping soils in
Hamilton County that contour tillage or terracing is not
practical. On these soils, a eropping system that includes a
dense cover crop is required to control erosion unless
minimum tillage is practiced. Minimizing tillage and leav-
ing erop residue on the surface help to increase water in-
filtration and reduce runcff and erosion. These practices
can be used successfully on most of the soils in the sur-
vey area, but they are more difficult to use on eroded
soils and on soils that have a clayey surface layer, for ex-
ample, Patton and Brookston soils. No-tillage of corn,
which is increasingly eommon, helps to reduce erosion on
sloping land and can be used on most of the soils in the
survey area. However, it is more difficult to use success-
fully on soils that have a clayey surface layer.

Diversions and parallel tile outlet terraces are used to
shorten the slopes and help to reduce sheet, rill, and gully
erosion. Their use is most practical on deep, well drained
soils that are highly susceptible to erosion. Terracing
reduces soil losses from erosion and the associated loss of
fertilizer elements and reduces damage to crops and
water courses from sedimentation. It also reduces the
need for grassed waterways, which oecupy productive
land that can be used for row crops. Terracing also
facilitates contour farming, which reduces the use of fuel
and the amount of pesticides entering water courses.
Most of the Miami soils are suitable for terraces. Soils
that have bedrock at a depth of less than 40 inches and
soiis that have a heavy textured, clayey subsoil are less
suitable for terraces and diversions.

Grassed waterways are needed in many areas of Hamil-
ton County on sloping soils, for example, Miami and Fox
soils. Also, many areas of Crosby and Brookston soils
should have waterways in places where 3 large watershed
drains across these goils. Tile drainage is generally
needed beneath waterways that are installed on Crosby
and Brookston soils and is also needed in many areas of
the Miami soils where seepage oceurs along
drainageways.

Many grade stabilization structures are needed in the
county because of the large number of open ditches.

These structures help reduce erosion where runcff drains
into an open ditch These struetures also are com-
monly needed in open ditches where excessive gradient
results in erosion of the sides and bottom of the ditches.

Soil blowing is a hazard on Houghton and Palms soils if
they are drained. It can damage these muck soils in only
a few hours if the wind is strong and if the soils are dry
and are bare of vegetation or surface mulch. Maintaining
a vegetative cover, using a surface muleh, or rough tillage
of surface layer minimizes soil blowing on these soils.
Windbreaks of adapted shrubs ecan be used to reduce soil
blowing on the muck soils. Soil blowing also cecurs on the
dark colored mineral soils if they are bare of vegetation.
Soils that are plowed in fall are highly susceptible to soil
blowing in spring.

Soil fertility is naturally low or moderate in most of the
soils on uplands and terraces in the survey area. The soils
on flood plains, for example, Ross, Genesee, and Shoals
soils, are neutral or mildly alkaline and are naturally
higher in eontent of plant nutrients than most of the soils
on uplands and terraces. Very poorly drained soils, for ex-
ample, Brookston, Westland, Sloan, Houghton, and Palms
soils, and poorly drained Patton soils are in depressions
and receive runoff from adjacent soils on uplands. These
soils are naturally slightly acid or neutral,

Most of the soils on uplands and terraces are naturally
strongly acid or medium acid. These so0ils generally
require application of ground limestone for good growth
of alfalfa and other crops that grow only on nearly
neutral soils. The content of available phosphorus and
potash is naturally low in most of these soils. On all soils,
additions of lime and fertilizer should be based on the
results of soil tests, on the needs of the crop to be grown,
and on the expected level of yields. The Cooperative Ex-
tension Service can help to determine the kinds and
amounts of fertilizer and lime to apply.

Soil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Seils
that have good tilth are granular and porous.

Many of the soils that are used for erops in the survey
area have a silt loam surface layer that is dark in color
and has a moderate content of organic matter. These soils
generally have moderate to weak structures, and intense
rainfall causes some crust to form on the surface. In some
areas the crust is hard when dry and is impervious to
water. When a hard crust forms, infiltration is reduced
and runoff is inereased. Regular additions of erop residue,
manure, and other organic material can help to improve
soil structure and to reduce crusting.

Fall plowing is generally not a good practice on light
colored soils that have a silt loam surface layer because a
crust forms during winter and spring. Many of the soils
are nearly as dense and hard at planting time as before
fall plowing. About 19 percent of the cropland in the
county consists of sloping soils that are subject to damag-
ing erosion if they are plowed in fall,

The dark colored Brookston, Patton, Westland, and
Sloan soils are clayey, and poor soil tilth is a problem
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because in many years these soils are wet until late in
spring. If plowed when wet, these soils generally are very
cloddy when dry and cause difficulty in seedbed prepara-
tion. Fall plowing on these soils generally results in good
tilth in spring.

Field crops that ean be grown on the scils in the sur-
vey area inelude many that are not now commonly grown.
Corn and soybeans are the main row crops.

Wheat and oats are the common close-growing crops.
Rye can be grown, and bromegrass, fescue, redtop, and
bluegrass can be grown for seed.

Special crops are of limited commercial importance in
the survey area. Only a small acreage is used for vegeta-
bles and small fruits. Deep soils that have good natural
drainage and that warm early in spring are especially
well suited to many vegetables and small fruits. These
are the Ockley, Fox, and Nineveh soils that have slopes of
less than 6 percent. These soils cover about 12,658 acres.
Fox and Nineveh scils need irrigation for optimum
production. Crops ean generally be planted and harvested
earlier on all of these soils than on the other soils in the
survey area.

If adequately drained, the muck soils in the county are
well suited to a wide variety of vegetable crops.
Houghton and Palms muck soils cover about 538 acres in
the survey area.

Most of the well drained soils in the survey area are
suitable for orchards and nursery plants. Soils in low posi-
tions, where frost is frequent and air drainage is poor,
generally are poorly suited to early vegetables, small
fruits, and orchards.

Latest information and suggestions for growing special
crops can be obtained from local offices of the Coopera-
tive Extension Service and the Soil Conservation Service.

Yields per acre

The average yields per acre that can be expected of the
principal crops under a high level of management are
shown in table 5. In any given year, yields may be higher
or lower than those indicated in the table because of
variations in rainfall and other climatic factors. Absence
of an estimated yield indicates that the soil is not suited
to the crop, or the erop is not commonly grown on the
soil.

The estimated yields were based mainly on the ex-
perience and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate and
the soil. A few farmers may be obtaining average yields
higher than those shown in table 5.

The management needed to achieve the indicated yields
of the various erops depends on the kind of scil and the
crop. Such management provides drainage, erosion con-
trol, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate tillage practices, including time of tillage and
seedbed preparation and tilling when soil moisture is
favorable; control of weeds, plant diseases, and harmful
insects; favorable soil reaction and optimum levels of
nitrogen, phosphorus, potassium, and trace elements for
each crop; effective use of crop residues, barnyard
manure, and green-manure crops; harvesting crops with
the smallest possible loss; and timeliness of all fieldwork.

The estimated yields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in [table 5]are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local of-
fices of the Soil Conservation Service and the Coopera-
tive Extension Service can provide information about the
management concerns and productivity of the soils for
these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and
generally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for in-
terpretations designed to show suitability and limitations
of groups of soils for rangeland, for forest trees, or for
engineering purposes.

In the capability system, all kinds of soil are grouped at
three levels: capability class, subelass, and unit. These
levels are defined in the following paragraphs. A survey
area may not have soils of all classes.

Capability classes, the broadest groups, are designated
by Roman numerals I through VIIL. The numerals in-
dicate progressively greater limitations and narrower cho-
ices for practical use. The classes are defined as follows:

Class I soils have few limitations that restriet their use.

Class II soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class 111 soils have severe limitations that reduce the
choice of plants, or that require special conservation prac-
tices, or both.
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Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both,

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitabie for cultivation.

Class VII soils have very severe limitations that make
them unsuitable for cultivation.

Class VIII soils and landforms have limitations that
nearly preclude their use for commercial crop production.

Capability subclasses are soil groups within one class;
they are designated by adding a small letter, e, w, s, or ¢,
to the class numeral, for example, Ile. The letter e shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained; w shows that water in
or on the soil interferes with plant growth or cultivation
(in some soils the wetneas can be partly corrected by ar-
tificial drainage); s shows that the soil is limited mainly
beeause it is shallow, droughty, or stony; and ¢, used in
only some parts of the United States, shows that the
chief limitation is elimate that is too cold or too dry.

In class I there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subelasses indicated by 1w, s, or ¢ because the soils in class
V are subject to little or no erosion, though they have
other limitations that restrict their use to pasture, range-
land, woodland, wildlife habitat, or recreation.

The capability subclass is identified in the description
of each map unit in the section “Soil maps for detailed
planning.”

Woodland management and productivity

MiTcHELL G. HASSLER, forester, Soil Conservation Serviece, assisted
in the preparation of this section

Table 6 ¢ontains information useful to woodland owners

or forest managers planning use of soils for wood crops.
Map unit symbols for scils suitable for wood erops are
listed, and the ordination (woodland suitability) symbol
for each soil is given. All soils bearing the same ordina-
tion symbol require the same general kinds of woodland
management and have about the same potential produe-
tivity.

The first part of the ordination symbol, a number, in-
dicates the potential productivity of the soils for impor-
tant trees. The number 1 indicates very high productivity;
2, high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter w indicates excessive
water in or on the soil, and » indicates steep slopes. The
letter o indicates insignificant limitations or restrictions.
If a soil has more than one limitation, priority in placing
the soil into a limitation class is in the following order: w
and r.

In[table 6 |the soils are also rated for a number of fac-
tors to be considered in management. Slight, moderate,
and severe are used to indicate the degree of major soil
limitations.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is slight if the
expected soil loss is small, oderate if some measures are
needed to control erosion during logging and road con-
struction, and severe if intensive management or special
equipment and methods are needed to prevent excessive
loss of soil

Ratings of equipment limitation reflect the charae-
teristics and conditions of the soil that restrict use of the
equipment generzally needed in woodland management or
harvesting. A rating of slight indicates that use of equip-
ment is not limited to a particular kind of equipment or
time of year; moderate indicates a short seasonal limita-
tion or a need for some modification in management or
equipment; severe indicates a seasonal limitation, a need
for special equipment or management, or a hazard in the
use of equipment.

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings.
Seedlings from good planting stock that are properly
planted during a period of sufficient rainfall are rated. A
rating of slight indicates that the expected mortality of
the planted seedlings is less than 25 percent; moderate, 25
to 50 percent; and severe, more than 50 pereent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development of
tree roots and the ability of the soil to hold trees firmly.
A rating of slight indicates that trees in wooded areas are
not expected to be blown down by commonly occurring
winds; moderate, that some trees are blown down during
periods of excessive soil wetness and strong winds; and
severe, that many trees are blown down during periods of
excessive soil wetness and moderate or strong winds (fig.
11).

The potential productivity of merchantable or #mpor-
tant trees on a soil is expressed as a site index. This index
is the average height, in feet, that dominant and codomi-
nant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Important trees are those that
woodland managers generally favor in intermediate or im-
provement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Windbreaks and environmental plantings

Windbreaks are established to protect livestock,
buildings, and yards from wind and snow. Windbreaks
also help protect fruit trees and gardens, and they furnish
habitat for wildlife. Several rows of low- and high-grow-
ing bread-leaved and coniferous species provide the most
protection.

TField windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field, the interval depending on erodibility of
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the soil. They protect cropland and erops from wind, hold
snow on the fields, and provide food and cover for wil-
dlife,

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The plants,
mostly evergreen shrubs and trees, are closely spaced. A
healthy planting stock of suitable species planted properly
on a well prepared site and maintained in good condition
can insure a high degree of plant survival.

Table 7 shows the height that locally grown trees and
shrubs are expected to reach on various kinds of soil in 20
years. The estimates in table 7, based on measurements
and observation of established plantings that have been
given adequate care, can be used as a guide in planning
windbreaks and screens. Additional information about
planning windbreaks and screens and the planting and
care of trees can be obtained from local offices of the Soil
Conservation Service or the Cooperative Extension Ser-
vice or from nurserymen. '

Engineering

Max L. EVANS, state conservation engineer, Soil Conservation Ser-
vice, assisted in the preparation of this section.

This section provides information about the use of soils
for building sites, sanitary facilities, construction material,
and water management. Among those who can benefit
from this information are engineers, landowners, commu-
nity planners, town and city managers, land developers,
builders, contractors, and farmers and ranchers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behavior
of soils in various engineering uses.

Among the s0il properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit,
plasticity index, soil reaction, depth to bedrock, hardness
of bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of clay
minerals, mineralogy of the sand and silt fractions, and
the kind of absorbed cations were also considered.

On the basis of information assembled about soil pro-
perties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in en-
gineering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation

projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential, com-
mercial, industrial, and recreational wuses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste disposal
facilities; (5) plan detailed onsite investigations of soils
and geology; (6) find sources of gravel, sand, clay, and
topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil and
water conservation; (8) relate performance of structures
already built to the properties of the kinds of soil on
which they are built so that performance of similar struc-
tures on the same or a similar soil in other locations can
be predicted; and (9) predict the trafficability of soils for
cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land use
planning and for choosing alternative practices or
general designs that will overcome unfavorable soil pro-
perties and minimize sotl-related failures. Limitations to
the use of these data, however, should be well understood.
First, the data are generally mot presented for soil
material below a depth of 5 or 6 feet. Also, because of the
scale of the detailed map in this soil survey, small areas
of soils that differ from the dominant soil may be in-
cluded in mapping. Thus, these data do not eliminate the
need for omsite investigations, testing, and analysis by
personnel having expertise in the specific use contem-
plated.

The information is presented mainly in tables.
shows, for each kind of soil, the degree and kind of limita-
tions for building site development;[table 9,|for_sanitar)
facilities; and Eb]e 11, for water management
shows the suitability of each kind of soil as a source of
construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this sur-
vey, can be used to make additional interpretations and to
construct interpretive maps for specifie uses of land.

Some of the terms used in this soil survey have a spe-
cial meaning in soil science. Many of these terms are
defined in the Glossary.

Ruilding site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small eommercial buildings, and local roads and streets
are indicated i A slight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A
moderate limitation indicates that seil properties and site
features are unfavorable for the specified use, but the
limitations can be overecome or minimized by special
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planning and design. A severe limitation indicates that one
or more soil properties or site features are so unfavorable
or difficult to overcome that a major inerease in construe-
tion effort, special design, or intensive maintenance is
required. For some soils rated severe, such costly mea-
sures may not be feasible.

Shallow excavations are made for pipelines, sewerlines,
communications and power transmisgion lines, basements,
open ditches, and cemeteries. Such digging or trenching is
influenced by socil wetness caused by a seasonal high
water table; the texture and consistence of soils; the ten-
dency of soils to cave in or slough; and the presence of
very firm, dense soil layers, bedrock, or large stones. In
addition, excavations are affected by slope of the soil and
the probability of flooding. Ratings do not apply to soil
horizons below a depth of 6 feet unless otherwise noted.

In the scil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or ex-
tremely firm horizons, usually difficult to excavate, is in-
dicated.

Dhellings and small commercial buildings referred to
in are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial buildings
without basements and for dwellings with and without
basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the structure
from settling or shear failure of the foundation does not
occur. These ratings were determined from estimates of
the shear strength, compressibility, and shrink-swell
potential of the soil. Soil texture, plasticity and in-place
density, potential frost action, soil wetness, and depth to a
seasonal high water table were also considered. Soil wet-
ness and depth to a seasonal high water table indicate
potential difficulty in providing adequate drainage for
basements, lawns, and gardens. Depth to bedrock, slope,
and large stones in or on the soil are also important con-
siderations in the choice of sites for these structures and
were considered in determining the ratings. Susceptibility
to flooding is a serious hazard.

Local roads and streets referred to i have an
all-weather surface that can earry light to medium traffic
all year. They consist of a subgrade of the underlying soil
material, a base of gravel, crushed rock fragments, or soil
material stabilized with lime or cement; and a flexible or
rigid surface, commonly asphalt or concrete. The roads
are graded with soil material at hand, and most cuts and
fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capaci-
ty used in making the ratings. Soil wetness, flooding,
slope, depth to hard roek or very eompact layers, and con-
tent of large stones affect stability and ease of execava-
tion.

Sanitary facilities

Favorabie soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewsage lagoons, and sanitary landfills. The nature of the
soil is important. in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. shows the degree and kind of limitations
of each szoil for such uses and for use of the soil as daily
cover for landfills. It is important to observe local or-
dinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
litnitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are sc unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive main-
tenance is required. Soil suitability is rated by the terms
good, fair, or poor, which, respectively, mean about the
same as the terms slight, moderate, and severe.

Septic tank absorption fields are subsurface systems of
tile or perforated pipe that distribute effluent from a sep-
tic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for this
use. The soil properties and site features considered are
those that affect the absorption of the effluent and those
that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation, Excessive slope can cause lateral
seepage and surfacing of the effluent. Also, scil erosion
and soil slippage are hazards if absorption fields are in-
stalled on sloping soils.

In some soils, loose sand and gravel or fractured
bedrock is less than 4 feet below the tile lines. In these
soils the absorption field does not adequately filter the ef-
fluent, and ground water in the area may be con-
taminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be installed
or the size of the absorption field can be increased so that
performance is satisfactory.

Sewage lagoons are shallow ponds constructed to hold
sewage while aerobic bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level floor and eut
slopes or embankments of compacted soil material. Aero-
bie lagoons generally are designed to hold sewage within
a depth of 2 to 5 feet. Nearly impervious soil material for
the lagoon floor and sides is required to minimize seepage
and contamination of ground water. Soils that are very
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high in content of organic matter and those that have
cobbles, stones, or boulders are not suitable. Unless the
soil has very slow permeability, contamination of ground
water is a hazard where the seasonal high water table is
above the level of the lagoon floor. In soils where the
water table is seasonally high, seepage of ground water
into the lagoon ean seriously reduce the lagoon’s capacity
for liquid waste. Slope, depth to bedrock, and susceptibili-
ty to flooding also affect the suitability of sites for
sewage lagoons or the cost of construction. Shear
strength and permeability of compacted soil material af-
fect the performance of embankments.

Senitary landfill is a method of disposing of solid
waste by placing refuse in successive layers either in ex-
cavated trenches or on the surface of the soil. The waste
iz spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy
vehicular traffic. Risk of polluting ground water and traf-
ficability affect the suitability of a soil for this use. The
best soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table, and
are not subject to flooding. Clayey soils are likely to be
sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse increases
the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable scil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into
trenches.

Unless otherwise stated, the limitations in table 9 apply
only to the soil material within a depth of about 6 feet. If
the trench is deeper, a limitation of slight or moderate
may not be valid. Site investigation is needed before a
site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the bor-
row areas. These factors include slope, erodibility, and
potential for plant growth.
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Construction materials

The suitability of each soil as a source of roadfill, sand,
gravel, and topsoil is indicated inby ratings of
good, fair, or poor. The texture, thickness, and organic-
matter content of each soil horizon are important factors
in rating soils for use as construction materials. Each soil
is evaluated to the depth observed, generally about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained. The
performance of soil after it is stabilized with lime or ce-
ment is not considered in the ratings, but information
about some of the soil properties that influence such per-
formance is given in the deseriptions of the soil series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within

heir profile. The estimated engineering properties in

provide specific information about the nature of

each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low potential frost action, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Soils rated
fair have a plasticity index of less than 15 and have other
limiting features, such as moderate shrink-swell potential,
moderately steep slopes, wetness, or many stones. If the
thickness of suitable material is less than 3 feet, the en-
tire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 10 provide
guidance as to where to look for probable sources and are
based on the probability that soils in a given area contain
sizable quantities of sand or gravel. A soil rated good or
fair has a layer of suitable material at least 3 feet thick,
the top of which is within a depth of 6 feet. Coarse frag-
ments of soft bedrock material, such as shale and silt-
stone, are not considered to be sand and gravel. Fine-
grained soils are not suitable sources of sand and gravel.

The ratings do not take into account depth to the water
table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil material
to support plantlife. Also considered is the damage that
can result at the area from which the topsoil is taken.
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The ease of excavation is influenced by the thickness of
suitable material, wetness, slope, and amount of stones.
The ability of the soil to support plantlife is determined
by texture, structure, and the amount of soluble salts or
toxic substances. Organic matter in the Al or Ap horizon
greatly increases the absorption and retention of moisture
and nutrients. Therefore, the soll material from these
horizons should be carefully preserved for later use.

Soils rated good have at least 16 inches of friable loamy
material at their surface. They are free of stones and cob-
bles, are low in content of gravel, and have gentle slopes.
They are low in soluble salts that can limit or prevent
plant growth. They are naturally fertile or respond well
to fertilizer. They are not so wet that excavation is dif-
ficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as Al or Ap in the soil se-
ries descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In[table 11 ]the soil and site features that affect
use are indicated for each kind of soil. This information is
significant in planning, installing, and maintaining water-
control structures,

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low
seepage potential, which is determined by permeability
and the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organic
matter in a soil downgrade the suitability of a soil for use
in embankments, dikes, and levees.

Agquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water
aquifer. Excluded are ponds that are fed by surface ru-
noff and embankment ponds that impound water 3 feet or
more above the original surface. Ratings in| table 11| are
for ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,

permeability of the aquifer, quality of the water, and ease
of excavation.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; suscepti-
bility to flooding; salinity and sikalinity; and availability
of outlets for drainage.

Terraces and diversions are embankments or a com-
bination of channels and ridges constructed across a slope
to intercept runoff. They allow water to soak into the soil
or flow slowly to an outlet. Features that affect suitabili-
ty of a soil for terraces are uniformity and steepness of
slope; depth to bedrock, hardpan, or other unfavorable
material; large stones; permeability; ease of establishing
vegetation; and resistance to water erosion, soil blowing,
goil slipping, and piping.

(Frassed waterways are constructed to channel runoff to
outlets at a nonerosive velocity. Features that affect the
use of soils for waterways are slope, permeability, erodi-
bility, wetness, and suitability for permanent vegetation.

Recreation

The soils of the survey area are rated i
cording to limitations that affect their suitability for
recreation uses. The ratings are based on such restrictive
soil features as flooding, wetness, slope, and texture of
the surface layer. Not considered in these ratings, but im-
portant in evaluating a site, are location and accessibility
of the area, size and shape of the area and its scenic
quality, the ability of the seil to support vegetation, ac-
cess to water, potential water impoundment sites availa-
ble, and either access to public sewerlines or capacity of
the soil to absorb septic tank effluent. Soils subject to
flooding are Hmited, in varying degree, for recreation use
by the duration and intensity of flooding and the season
when flooding oceurs. Onsite assessment of height, dura-
tion, intensity, and frequency of flooding is essential in
planning recreation facilities.

The degree of the limitation of the soils is expressed as
slight, moderate, or severe. Slight means that the soil pro-
perties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that the
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfaverable and that limitations can be off-
set only by costly soil reclamation, special design, inten-
sive maintenance, limited use, or by a combination of
these measures.

The information be supplemented by in-
formation in other parts of this survey. Especially helpful
are interpretations for septic tank absorption fields, given
id interpretations for dwellings without base-
ments and for local roads and streets, given in table 8.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
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ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and stones
or boulders can greatly inerease the cost of constructing
camping sites.

Pienic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm when
wet, are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or stones
or boulders that will increase the cost of shaping sites or
of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to ob-
tain a uniform grade, the depth of the soil over bedrock
or hardpan should be enough to allow necessary grading.

Paths and trails for walking, horseback riding,
bicyeling, and other uses should require little or no
cutting and filling. The best soils for this use are those
that are not wet, are firm after rains, are not dusty when
dry, and are not subjeet to flooding more than once dur-
ing the annual period of use. They should have moderate
slopes and have few or no stones or boulders on the sur-
face.

Wildlife habitat

James D. McCarl, wildlife biologist, Soil Conservation Service,
assisted in the preparation of this section.

Soils direetly affeet the kind and amount of vegetation
that is available to wildlife as food and cover, and they af-
fect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover, and
water. If any one of these elements is missing, is in-
adequate, or is inaccessible, wildlife either are scarce or
do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
al establishment of desirable plants.
the soils in the survey area are rated ac-
cording to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for ereating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of
management needed for each element of the habitat.

The potential of the scil is rated good, fair, poor, or
very poor. A rating of good means that the element of

wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils having
such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals used
by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capaeci-
ty, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also considera-
tions. Examples of grain and seed crops are corm,
sorghumm, wheat, oats, barley, millet, buckwheat, soybeans,
and sunflowers.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife food
and cover. Major soil properties that affect the growth of
grasses and legumes are depth of the root zone, texture
of the surface layer, available water capacity, wetness,
surface stoniness, flood hazard, and slope. Soil tempera-
ture and soil moisture are also considerations. Examples
of grasses and legumes are bluegrass, switchgrass,
lespedeza, bromegrass, timothy, clover, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds, that pro-
vide food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, surface stoniness, and flood hazard. Seil tem-
perature and soil moisture are also considerations. Exam-
ples of wild herbaceous plants are ragweed, bristlegrass,
panicgrass, bluegrass, goldenrod, beggarweed, pokeweed,
lambsquarter, partridgepea, knotweed, and lespedeza.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
treezs and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are oak, poplar, beech, maple, wild cherry, blackgum,
sweetgum, hawthorn, basswood, dogwood, sumae, hickory,
hazelnut, black walnut, blackhaw, viburnum, and briers.
Examples of fruit-producing shrubs that are commercially
available and suitable for planting on soils rated good are
dogwood, antumn-olive, viburnum, and crabapple.
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Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capaci-
ty, and wetness. Examples of coniferous plants are pine,
spruce, hemlock, cedar, and juniper.

Wefland plants are annual and perennial wild her-
baceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, slope, and surface stoni-
ness. Examples of wetland plants are smartweed, wild
millet, arrowhead, cattail, buttonbush, redosier dogwood,
willow, and swamp rose and rushes, sedges, and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability of
a dependable water supply is important if water areas are
to be developed. Examples of shallow water areas are
marshes, waterfowl feeding areas, and ponds.

The kinds of wildlife habitat are briefly deseribed in
the following paragraphs.

Openland habitat consists of cropland, pasture,
meadows, and areas that are overgrown with grasses,
herbs, shrubs, and vines. These areas produce grain and
seed crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas in-
clude bobwhite quail, pheasant, meadowlark, field spar-
row, killdeer, cottontail rabbit, red fox, and woodchuck.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted to
these areas include woodcock, thrushes, nuthatch, vireos,
woodpeckers, tree squirrels, gray fox, raccoon, and white-
tailed deer.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildiife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, rails, kingfishers,
mink, and beaver.

Soil properties

Extensive data about soil properties are summarized on
the following pages. The two main sources of these data
are the many thousands of soil borings made during the
course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil
scientists can identify several important soil properties.
They note the seasonal soil moisture condition or the

presence of free water and its depth. For each horizon in
the profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of eracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially pro-
perties that eannot be estimated accurately by field ob-
servation. Laboratory analyses are not conducted for all
soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby sur-
vey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of en-
gineering properties, the engineering classifications, and
the physical and chemical properties of each major
horizon of each soil in the survey area. They also present
data about pertinent soil and water features, engineering
test data, and data obtained from physical and chemieal
lahoratory analyses of soils.

Engineering properties

Table 14 kives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 14 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each horizon
is indicated. More information about the range in depth
and about other properties in each horizon is given for
each soil series in the section “Soil series and morpholo-
gy'n

Texture is described in table 14 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7 to
27 percent clay, 28 to 50 percent silt, and less than 52 per-
cent sand. If a soil contains gravel or other particles
coarser than sand, an appropriate modifier is added, for
example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils for
engineering use are the Unified Soil Classification System
{Unified) (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (1).

The Unified system classifies soils according to proper-
ties that affeet their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
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liquid limit, and organic-matter content. Seils are grouped
into 15 classes—eight classes of ecoarse-grained soils,
identified as GW, GP, GM, GC, 8W, 8P, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example, CL-
ML.

The AASHTO system classifies soils according to those
properties that affect their use in highway construetion
and maintenance. In this system a mineral soil is clas-
sified in one of seven basic groups ranging from A-1
through A-7 on the basis of grain-size distribution, liquid
limit, and plasticity index. Soils in group A-1 are coarse
grained and low in content of fines. At the other extreme,
in group A-7, are fine-grained soils. Highly organic soils
are classified in group A-8 on the basis of visual inspec-
tion.

When laboratory data are available, the A-1, A-2, and
A-T7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5 A-2-6, A-2-7, A-7-5, and A-T-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number. These
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The estimated classification,
without group index numbers, is given in table 14. Also in
table 14 the percentage, by weight, of rock fragments
more than 3 inches in diameter is estimated for each
major horizon, These estimates are determined mainly by
observing volume percentage in the field and then con-
verting that, by formula, to weight percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liguid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These in-
dexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators in
making general predictions of soil behavior. Range in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made during
the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterberg limits extend a marginal amount across clas-
sification boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

shows estimated values for several soil charac-
teristics and features that affect behavior of soils in en-
gineering uses. These estimates are given for each major
horizon, at the depths indicated, in the typical pedon of

each soil. The estimates are based on field observations
and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships- among the soil characteristics observed in the
field—particularly soil strueture, porosity, and gradation
or texture—that influence the downward movement of
water in the soil The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil fea-
tures as plowpans and surface crusts. Permeability of the
soil is an important factor Lo be considered in planning
and designing drainage systems, in evaluating the poten-
tial of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the seil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irrigation
systems.

Soil reaction is expressed as a range in pH values. The
range in pH of each major horizon is based on many field
checks. For many soils, the values have been verified by
laboratory analyses. Soil reaction is important in selecting
the erops, ornamental plants, or other plants to be grown;
in evaluating soil amendments for fertility and stabiliza-
tion; and in evaluating the corrosivity of soils.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil meisture content also in-
fluence the swelling of scils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless special
designs are used. A high shrink-swell potential indicates
that special design and added expense may be required if
the planned use of the soil will not tolerate large volume
changes.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated steel
or concrete. The rate of corrosion of uncoated steel is re-
lated to soil moisture, particle-size distribution, total acidi-
ty, and electrical conductivity of the soil material. The
rate of corrosion of concrete is based mainly on the
sulfate content, texture, and acidity of the soil. Protective
measures for steel or more resistant concrete help to
avoid or minimize damage resulting from the corrosion.
Uncoated steel intersecting soil boundaries or soil
horizons is more susceptible to corrosion than an installa-
tion that is entirely within one kind of soil or within one
soil horizon.
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Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds -of land use and treatment. The soil erodibility fac-
tor (K) is a measure of the suseeptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual so0il loss per acre, the K value of a soil is
modified by factors representing plant cover, grade and
length of slope, management practices, and climate. The
soil-loss tolerance factor (T) is the maximum rate of soil
erosion, whether from rainfall or scil blowing, that can
occur without reducing crop production or environmental
guality. The rate is expressed in tons of soil loss per acre
per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according to
the following distinctions:

1. Sands, coarse sands, fine sands, and very fine sands.

. These soils are extremely erodible, so vegetation is dif-
fieult to establish. They are generally not suitable for
erops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops can
be grown if intensive measures to control soil blowing are
used.

3. Sandy loams, coarse sandy loams, fine sandy loams,
and very fine sandy loams. These soils are highly erodi-
ble, but crops can be grown if intensive measures to con-
trol soil blowing are used.

4L. Caleareous loamy soils that are less than 35 percent
clay and more than 5 percent finely divided caleium car-
bonate. These soils are erodible, but crops can be grown if
intensive measures to eontrol soil blowing are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but erops can be grown if measures
to control soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5 per-
cent finely divided calcium carbonate. These soils are
slightly erodible, but erops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except
silty clay loams. These soils are very slightly erodible, and
crops can easily be grown.

7. Silty clay loams that are less than 35 percent cluy
and less than 5 percent finely divided calcium earbonate.
These soils are very slightly erodible, and crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing,

Soil and water features

Table 16|contains information helpful in planning land

uses and engineering projects that are likely to be af-
fected by socil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have received
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low ru-
noff potential) when thoroughly wet. These consist chiefly
of deep, well drained to excessively drained sands or
gravels. These soils have a high rate of water transmis-
sion.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sior.

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snowmelts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration of
flooding and the time of year when flooding is most like-
ly. The ratings are based on evidence in the soil profile of
the effects of flooding, namely thin strata of gravel, sand,
silt, or, in places, clay deposited by floodwater; irregular
decrease in organic-matter content with increasing depth;
and absence of distinctive soil horizons that form in soils
of the area that are not subject to flooding. The ratings
are also based on local information about floodwater
levels in the area and the extent of flooding and on infor-
mation that relates the position of each soil on the land-
scape to historie floods.

The generalized description of flood hazards is of value
in land use planning and provides a valid basis for land
use restrictions. The soil data are less specifie, however,
than those provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.
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High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils. Esti-
mates are based mainly on the relationship between gray-
ish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 16 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicated.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such in-
formation is also needed to decide whether or not con-
struction of basements is feasible and to determine how
septic tank absorption fields and other underground in-
stallations will function. Also, a seasonal high water table
affects ease of execavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For many
soils, the limited depth to bedrock is a part of the defini-
tion of the soil series. The depths shown are based on
measurements made in many soil borings and on other
observations during the mapping of the soils. The kind of
bedrock and its hardness as related to ease of exeavation
is also shown. Rippable bedrock can be excavated with a
single-tooth ripping attachment on a 200-horsepower trac-
tor, but hard bedrock generally requires blasting.

Potential frost action refers to the likelihood of damage
to pavements and other structures by frost heaving and
low soil strength after thawing. Frost action results from
the movement of soil moisture into the freezing tempera-
ture zone in the soil, which causes ice lenses to form. Soil
texture, temperature, moisture content, porosity, permea-
bility, and content of organic matter are the most impor-
tant soil properties that affect frost action. It is assumed
that the soil is not covered by insulating vegetation or
snow and is not artificially drained. Silty and clayey soils
that have a high water table in winter are most suscepti-
ble to frost action. Well drained very gravelly or sandy
soils are the least susceptible.

Soil series and morphology

In this section, each soil series recognized in the survey
area is described in detail. The descriptions are arranged
in alphabetic order by series name.

Characteristies of the soil and the material in which it
formed are discussed for each series. The seil is then
compared to similar soils and to nearby soils of other se-
ries. Then a pedon, a small three-dimensional area of soil
that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (4). Unless
otherwise noted, colors deseribed are for moist soil.

Following the pedon deseription is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described in
the section “Soil maps for detailed planning.”

Brookston series

The Brookston series consists of deep, very poorly
drained, moderately permeable soils on glacial till plains.
These soils formed in loamy sediment and in the underly-
ing, loamy glacial till. Slopes range from 0 to 2 percent.

Brookston scils are near Crosby and Patton soils in
many areas. Crosby soils are better drained and are in a
higher position than Brookston scils. Patton soils have
less sand in the solum than Brookston soils and have a C
horizon of stratified silt and clay.

Typical pedon of Brookston silty clay loam, in a cul-
tivated field 1,100 feet east and 2,220 feet north of the
southwest corner of see. 7, T. 18 N, R. 3 E.: .

Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) silty clay loam;
moderate coarse granular structure; firm; many fine roots; slightly
acid; abrupt stnooth boundary.

Al12—7 to 11 inches; very dark gray (L0YR 3/1) siity clay leam;
moderate fine subangular blocky structure; firm; common fine
roots; common very fine pores; common continuous distinet thin
biack (10YR 2/1) organic films on faces of peds; slightly acid; abrupt
smooth boundary.

B21t—11 to 19 inches; dark gray (10YR 4/1) clay loam; many medium
distinct yellowish brown (10YR 5/4 and 5/6) mottles; moderate fine
and medium angular and subangular blocky structure; firm; common
fine roots; common very fine pores; many continuous medium very
dark gray (5Y 3/1) clay films on faces of all peds and in voids; 2
percent gravel; neutral; clear smooth boundary.

B22t—19 to 29 inches; grayish brown (10YR 5/2) clay loam; many fine
and medium distinet and yellowish brown (10YR 5/6 and 5/8} mot-
tles; weak medinom prismatic structure parting to strong fine and
medium gramular blocky; firm; common fine roots; many fine pores;
common continuous distinet thin dark gray (10YR 4/1) and gray
(10YR 5/1) eclay films on faces of peds and in channels; 3 percent
gravel; neutral; clear smooth boundary.

B23t—29 to 49 inches; gray (10YR 5/1} clay loam; many medium distinet
yellowish brown (10YR 5/4 and 5/6) mottles; weak medinm
prismatic structure parting to moderate medium subangular blocky;
firm; common fine and very fine roots; common fine peres; few eon-
tinuous distinet thin dark gray (10YR 4/1) clay films along root
channels and on faces of peds; 5 percent gravel; neutral; clear
smooth boundary.

B3t—49 to 58 inches; grayish brown (10YR 5/2) loam; common medium
distinet yellowish brown (10YR 5/4 and 5/6) mottles; weak medium
subangular blocky structure; firm; few continuous thin dark gray
(10YR 4/1) clay films in root channels; 5 percent gravel; neutral;
abrupt smooth boundary.

C—58 ta 70 inches; brown (10Y R 5/3) loam; few fine distinct yellowish
brown {10Y R 5/6) mottles; massive; firm; 10 percent gravel; strong
effervescence; moderately alkaline.

Thickness of the solum ranges from 40 to 60 inches. The A horizon
has hue of 10YR, value of 2 or 3, and chroma of 1 or 2. It is 10 to 18
inches thick and is silty clay loam or clay loam. Reaction is neutral or
slightly acid. The B horizon has hue of 25Y, 5Y, or 10YR, value of 4 to
6, and chroma of 1 or 2. It commonly contains many mottles. The upper
part of the B horizon is silty ¢lay loam or clay loam. The lower part of
the B horizon is clay loam, loam, or sandy clay loam and econtains as
much as 10 percent gravel. Reaction is neutral or mildly alkaline.
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Crosby series

The Crosby series consists of deep, somewhat poorly
drained, slowly permeable soils on glaecial till plains. These
soils formed in less than 20 inches of loess and in the un-
derlying, loamy glacial till. Slopes range from 0 to 3 per-
eent.

Crosby soils are similar to Whitaker soils and com-
monly are adjacent to DBrookston and Miami soils.
Whitaker soils have less clay in the B horizon than
Crosby soils and have a C horizon of stratified silt loam
and loam. Brookston soils have a finer textured A horizon
and are in depressions. Miami soils are on higher positions
than Crosby soils and have a brown B horizon that is free
of mottles.

Typical pedon of Crosby silt loam, 0 to 3 percent slopes,
in a cultivated field 725 feet south and 1,200 feet west of
the northeast corner of see. 36, T. 19 N, R. 3 E.:

Ap-—0 to 8 inches; dark grayish brown (10YR 4/2) silt loam; moderate
medium and coarse granular structure; friable; slightly acid; abrupt
smooth boundary.

A28 to 11 inches; grayish brown (10YR 5/2) silt loam; common medi-
um distinet yellowish brown (10YR 5/6) mottles; moderate fine and
medium granular structure; friable; slightly acid; abrupt smooth
bo .

B21t—11 to 16 inches; dark yellowish brown (10YR 4/4) silty clay loam;
many medium distinet grayish brown (10YR 5/2) mottles; moderate
fine and medium subangular blocky structure; firm; few very fine
pores; eommeon econtinuous distinet thin very dark grayish brown
(10YR 3/2) and dark grayish brown (10YR 4/2) clay films on faces
of peds; common black (10YR 2/1} concretions of iron and man-
ganese oxide; medium acid; clear smooth boundary.

IIB22t—16 to 22 inches; yellowish brown (10YR 5/4} clay loam; many
medium distinet gray (10YR 5/1) and grayish brown (10YR 5/2)
mottles; weak medium prismatie structure parting to strong medi-
um angular and subangular blocky; firm; few very fine pores; com-
mon continuous distinet medium dark grayish brown (25Y 4/2) clay
films on faces of peds; many black (10YR 2/1) eoncretions of iron
and manganese oxide; slightly acid; clear smooth boundary.

IIB23t—22 to 27 inches; yellowish brown (10YR 5/4) clay loam; many
coarse distinct gray (10YR 5/1) and dark gray (10YR 4/1) mottles;
moderate medium and coarse subangular blocky structure; firm;
common fine pores; common continuous distinet medium dark gray-
ish brown (25Y 4/2) clay films on faces of peds and in root chan-
nels; 3 percent gravel; neutral; clear smooth boundary.

ITB3—27 to 32 inches; dark yellowish brown (10YR 4/4) elay loam; many
medium distinet gray (10YR 5/1) and grayish brown (10YR 5/2)
mottles; weak coarse subangular blocky structure; firm; many fine
pores; common discontinuous distinet thin dark grayish brown
{10YR 4/2) clay films on faces of peds and in root channels; 5 per-
cent gravel; slight effervescence; mildly alkaline; abrupt smooth
boundary.

[IC—32 to 60 inches; brown (10YR 4/3) loam; many medium distinet
grayish brown (10YR 5/2) and yellowish brown (10YR 5/6) mottles;
massive; firm; few fine pores; strong effervescence; moderately al-
kaline.

Thickness of the solum ranges from 20 to 40 inches. The A horizon
has hue of 10YR, value of 4 or 5, and chroma of 1 or 2. Some areas have
a Bl horizon. The Bl horizon, where present, is brown (10YR 4/3) or
dark yellowish brown (10YR 4/4) silt loam or silty clay loam. The B2
horizon has hue of 10YR, value of 4 to 6, and chroma of 2 to 6. The
upper part of the B2 horizon is silty clay loam or elay loam. The lower
part of the B2 horizon and the B3 horizon is loam, sandy clay loam, or
clay loam. Reaction is strongly acid to neutral in the Bl and B2 horizons
and is slightly acid to mildly alkaline in the B3 horizon. The B3 horizon

has slight effervescence in some profiles. The C horizon is brown (10YR
5/3) or yellowish brown (10YR 5/4) loam, sandy loam, or clay loam.

Fox series

The Fox series consists of well drained soils on terraces
and small knolls on uplands. Permeability is moderate in
the subsoil and rapid in the underlying material. These
goils formed in 24 to 40 inches of loamy outwash under-
lain by loose sand and gravelly coarse sand. Slopes range
from 0 to 18 percent.

. Fox soils are similar to Nineveh and Qckley soils and
are adjacent to these soils on many landscapes. Fox soils
are also adjacent to Miami and Sleeth soils on many land-
scapes. Nineveh socils have a mollic surface layer. Ockley
soils are deeper to sand and gravelly sand than Fox soils.
Miami soils have less gravel in the solum than Fox soils
and have underlying material that consists of loam till.
Sleeth soils have a mottled B horizon,

Typical pedon of Fox loam, 2 to 6 percent slopes,
eroded, in a cultivated field 1,620 feet south and 1,040
feet east of the northwest corner of sec. 5, T. 19 N, R. 6
E.:

Ap—0 to 6 inches; dark brown (10YR 4/3) loam; moderate fine granular
structure; friable; 3 percent gravel; neutral; clear smooth boundary.

B1—6 to 10 inches; dark yellowish brown (10YR 4/4) loam; moderate
fine subangular blocky structure; firm; common fine roots; few fine
pores; 5 pereent gravel; neutral; abrupt smooth boundary.

B21t—10 to 16 inches; dark brown (75YR 4/4) clay loam; moderate
medium subangular blocky strueture; firm; few fine roots; common
fine pores; common thin continucus dark brown (7T5YR 4/2) clay
films on faces of peds; 10 percent gravel; slightly acid; clear smooth
boundary.

B22t—16 to 24 inches; dark brown (7.5YR 4/4) gravelly clay loam;
moderate medium subangular blocky structure; firm; few fine roots;
few medium pores; many thin patchy dark brown (7.5YR 4/2) and
few thin continuous dark reddish gray (5YR 4/2) clay films on faces
of peds; 18 percent gravel; slightly acid; clear wavy boundary.

B23t—24 to 30 inches; reddish brown (8YR 4/4) gravelly sandy clay
loam; weak fine subangular blocky structure; firm; very few roots;
few medium pores; common patchy dark reddish gray (YR 4/2}
clay films on faces of peds; 20 percent gravel; slightly acid; gradual
wavy boundary.

B3t—30 to 36 inches; dark reddish brown (5YR 3/4) sandy clay loam;
weak fine subangular blocky structure; friable; few thin patchy
dark reddish brown (5YR 3/2) clay films on faces of peds; 5 percent
gravel; neutral; abrupt irregular boundary.

IIC—36 to 60 inches; brown (LOYR 5/3) sand and gravelly coarse sand;
single grain; loose; gravel content increases with depth; violent ef-
fervescence; moderately alkaline.

Thickness of the solum ranges from 24 to 40 inches. The A horizon
has hue of 10YR, value of 4, and chroma of 2 to 4. It is silt loam, loam,
sandy loam, gravelly loam, or gravelly sandy loam. The B2 horizon has
hue of 75YR or 10YR, value of 4, and chroma of 3 or 4. It is clay loam,
gravelly sandy clay loam, or gravelly clay loam, and thin subhorizons are
silty elay loam and silt lcam. Reaction is slightly acid or medium acid in
the upper part of the B horizon and is slightly acid to mildly alkaline in
the lower part. The B horizon contains 0 to 25 percent gravel.

Genesee series

The Genesee series consists of deep, well drained,
moderately permeable soils on flood plains. These soils
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formed in mildly alkaline or moderately alkaline, loamy al-
luvium, Slopes range from 0 to 2 pereent.

In this survey area, these soils have free carbonates
closer to the surface than is defined as the range for the
Genesee series. However, this difference does not affect
the use or behavior of the soils.

Genesee soils are adjacent to Fox, Ross, and Shoals
soils. Fox soils have an argillic horizon, and they have
more gravel and are in a slightly higher position on the
landscape than Genesee soils. Ross soils have a mollic sur-
face layer that is more than 24 inches thick. Shoals soils
have a mottled C horizon and are commonly in a lower
position than Genesee soils.

Typical pedon of Genesee silt loam, in a cultivated field
1,610 feet east and 2,610 feet north of the southwest
corner of see. 13, T. 18 N, R. 4 E.:

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silt loam; moderate
coarse granular structure; friable; few fine roots; slight effer-
vescence; mildly alkaline; abrupt smooth boundary.

C1—T7 to 18 inches; brown (10YR 4/3) silt loam; weak medium subangu-
lar blocky structure; friable; few fine roots; many very fine pores;
many dark grayish brown (25Y 4/2) worm casts; slight effer-
vescence; mildly alkaline; abrupt smooth boundary.

C2—18 to 38 inches; brown (10YR 4/3) loam; weak fine and medium su-
bangular blocky structure; friable; few fine roots; many very fine
pores; common shell fragments 2 to 10 millimeters in size; strong
effervescence; moderately alkaline.

C3—38 to 60 inches; stratified brown (10YR 4/3) silt loam and loam;
massive; friable; strong effervescence; moderately alkaline.

The A horizon is dark grayish brown (10YR 4/2), brown (10YR 5/3),
dark yellowish brown (10YR 4/4), or dark brown (10YR 3/3). It is com-
monly silt loam or loam, but in some places it is sandy loam or sty clay
loam. Reaction is mildly alkaline or moderately alkaline. The C horizon is
dark yellowish brown (10YR 4/4) or brown (10YR 4/3 and 5/3) stratified
silt loam, loam, or sandy loam. In some profiles loamy sand and sand len-
ses that are 1 to 4 inches thick are below a depth of 40 inches.

Hennepin series

The Hennepin series consists of deep, well drained,
moderately slowly permeable soils on steep breaks along
till plains. These soils formed in glacial till. Slopes range
from 18 to 50 percent.

In many areas Hennepin soils are near Fox and Miami
soils. Fox soils have an argillic horizon, have more gravel
in the sclum than Hennepin soils, and have underlying
material of loose sand and gravel. Miami socils are on
ridgetops. They have an argillic horizon, and they are less
sloping and have a thicker solum than Hennepin soils.

Typical pedon of Hennepin loam, 18 to 50 percent
slopes, in & wooded area 525 feet north and 1,120 feet
east of the southwest corner of sec. 36, T. 19 N, R. 4 E.:

Al1-—0 to 4 inches; dark grayish brown (10YR 4/2) loam; moderate medi-
um granular structure; friable; many fine roots; 10 percent gravel;
neutral; clear smooth boundary.

B2—4 to 11 inches; yellowish brown (10YR 5/4) loam; moderate fine and
medium subangular blocky structure; friable; many fine roots; 16
percent gravel; slight effervescence; moderately alkaline; abrupt
wavy boundary.

C—11 to 60 inches; brown (10YR 5/3) loam; massive; friable; few fine
roots; 10 percent gravel; strong effervescence; moderately alkaline.

Thickness of the solum ranges from 10 to 20 inches. The A horizon is
brown (10YR 4/3) or dark grayish brown (10YR 4/2} loam or light clay
loam. The B horizon is loam or light clay loam. Reaction is neutral or
mildly alkaline. The C horizon is clay loam or loam.

Houghton series

The Houghton series consists of deep, very poorly
drained, moderately rapidly permeable soils in depres-
sions on uplands and outwash terraces. These soils
formed in organic material more than 51 inches thick.
Slopes range from 0 to 2 percent.

Houghton soils are similar to Palms soils and are ad-
jacent to Brookston, Patton, and Westland soils. Palms
soils have mineral material at a depth of 20 to 51 inches.
Brookston, Patton, and Westland soils have a mineral
solum,

Typical pedon of Houghton muck, in a wooded area 355
feet west and 1,221 feet south of the northeast corner of
sec. 24, T. N, R. 4 E.;

0al—0 to 5 inches; black (N 2/0) sapric material, broken face and
rubbed; less than 1 percent fiber undisturbed and rubbed; moderate
fine and very fine granular structure; friable; many fine roots; 15 to
25 percent mineral soil material; neutral; abrupt smeoth boundary.

0a2—5 to 9 inches; black (N 2/0) sapric material, broken face and
rubbed; less than 1 percent fiber undisturbed and rubbed; weak
medium subangular blocky structure parting to weak medium
granular; friable; many fine roots; 15 percent mineral soil material;
neutral; abrupt smooth boundary.

0a3—9 to 27 inches; dark reddish brown (5YR 38/2) sapric material,
broken face; very dark gray (N 3/0) rubbed, black (10YR 2/1)
crushed; about 30 percent fiber, less than 5 percent fiber rubbed;
weak thick platy structure; friable; many fine roots; 15 to 20 per-
cent mineral soil material; neutral; gradual wavy boundary.

0Oad-—27 to 37 inches; black (N 2/0) saprie material, broken face; brown
(5YR 8/2) rubbed, dark reddish brown (5YR 3/2) crushed; about 10
percent fiber, about 1 percent fiber crushed; massive; friable; few
fine roots; neutral; gradual wavy boundary. )

0a5—37 to 60 inches; very dark gray (10YR 3/1) sapric material, broken
face; black (10YR 2/1) rubbed; about 50 percent fiber, about 10 per-
cent fiber rubbed; massive; friable; neutral; gradual wavy boundary.

The organic deposits are more than 51 inches thick Reaction is

alightly seid or neutral. The surface tier is black (10YR 2/1 and N 2/0)

and is dominantly sapric material. It is 5 to 25 percent mineral soil

material, The bottom tier is dominantly sapric material but contains

hemic and fibric layers 5 to 8 inches thick in some pedons. Color below

the surface layer is very dark grayish brown (10YR 2/2 or 2.5Y 3/2),
black (N 2/0), or dark reddish brown (5YR 2/2 and 3/2).

Miami series

The Miami series consists of deep, well drained soils on
till plains. Permeability is moderate in the subsocil and
moderately slow in the underlying material. These soils
formed in 8 to 20 inches of loess and in the underlying
glacial till. Slopes range from 0 to 18 pereent.

Miami soils are similar to Fox soils and are adjacent to
Brookston and Crosby soils on many landscapes. Brook-
ston soils have a mollic surface layer. Crosby soils have a
yvellowish brown, mottled B horizon. Fox soils have more

gravel in the solum than Miami soils and have loose sand
and gravelly sand in the underlying material.
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Typical pedon of Miami silt loam, 2 to 6 percent slopes,
eroded, in an idle field 792 feet east and 2,376 feet south
of the northwest corner of see. 36, T. 18 N,, R.3 E.:

Ap—0 to T inches; dark grayish brown (10YR 4/2) silt loam; moderate
medium granular structure; friable; many roots; neutral; abrupt
smooth boundary.

B21t—7 to 10 inches; dark yellowish brown (10YR 4/4) clay loam;
moderate fine and very fine subangular blocky structure; firm;
many roots; 2 percent gravel; slightly acid; clear smooth boundary.

B22t—10 to 16 inches; dark yellowish brown (10YR 4/4) clay loam;
moderate fine and medium subangular blocky strueture; firm; coin-
mon roots; common very fine continuous pores; few discontinuous
thin dark brown (10YR 4/3) clay films on faces of peds; 3 percent
gravel; few bleached sand grains; medium acid; clear smooth boun-
dary.

B23t—16 to 25 inches; dark yellowish brown (10YR 4/4) clay loam;
moderate fine and medium subangular blocky structure; firm; few
roots; common very fine continuous pores; common continious thin
dark brown (7.5YR 4/3) clay films on faces of peds; few bleached
sand grains; 3 percent gravel; medium acid; clear smooth boundary.

B24t-—25 to 30 inches; brown (10YR 4/3) clay loam; moderate medium
and coarse subangular blocky structure; firm; few roots; common
very fine and fine pores; many continuous thin dark brown (75YR
4/3) clay films on faces of peds; 3 percent gravel; neutral; abrupt
smooth boundary.

C—30 to 60 inches; yellowish brown (10YR 5/4) loam; massive; firm; few
continuous medium dark brown (10YR 3/3) clay films in eracks and
root channels; 5 percent gravel; strong effervescence; moderately
alkaline.

Thickness of the solum ranges from 24 to 42 inches. The A horizon
has hue of 10YR, vaiue of 4 or 5, and chroma of 2 or 3. It is silt loam or
loam. Reaction i medium acid to neutral. Some wooded areas have a
dark grayish brown (10YR 8/2) surface layer. The Bl horizon, where
present, has hue of 10YR, value of 4 or 5, and chroma of 3 to 6. It is
silty clay loam or silt loam. The B2 horizon has hue of 10YR or 7.5YR,
value of 4 or 5, and chroma of 3 to 8. It is clay loam, loam, or sandy clay
loam. The most acid part of the B2 horizon is medium acid or strongly
acid. Reaction in some subhorizons is slightly acid or neutral The B3
horizon, where present, is sandy loam, loam, clay loam, or sandy clay
loam and is slightly acid to mildly alkaline. The C horizon is brown
(10YR 5/3) or yellowish brown (10YR 5/4) loam, sandy loam, or light
clay loarmn.

Milton Variant

The Milton Variant consists of deep, well drained,
moderately permeable soils on terraces. These soils
formed in loamy outwash underlain by limestone. Slopes
range from 0 to 2 percent.

Milton soils are similar to Ockley soils and are com-
monly adjacent to Patton soils and Randelph Variant
soils. Ockley soils have a substratum of sand and gravelly
sand. Patton soils have a mollic surface layer. Randolph
Variant soils have gray mottles in the B horizon.

Typical pedon of Milton Variant silt loam, 0 to 2 per-
cent slopes, in a cultivated area 2,620 feet south and 1,480
feet east of the northwest corner of sec. 29, T. 19 N, R. 6§
E.:

Ap—0 to 8 inches; brown (10YR 4/8) silt loam; weak fine granular strue-
ture; friable; common roots; neutral; abrupt smooth boundary.

B1—38 to 11 inches; strong brown (7.5YR 5/6) silt loam; moderate fine
subangular blocky structure; firm; common fine roots; few patchy
thin dark yellowish brown (10YR 4/4) clay films on faces of peds;
neutral; clear wavy houndary.

B21t—11 to 19 inches; dark brown (7.5YR 4/4) clay loam; moderate fine
and medium subangular blocky structure; firm; few patchy thin
dark reddish brown (5YR 3/3) and common continuous thin yel-
lowish red (5YR 5/6) clay films on faces of peds; 7 percent gravel;
neutral; clear wavy boundary.

B22t—19 to 26 inches; reddish brown (5YR 4/4) clay loam; moderate
medium subangular blocky structure; firm; common continuous thin
dark brown (7.5YR 4/2) clay films on faces of peds; light yellowish
brown (25YR 6/2) gilt surrounding soft limestone fragments; 14
percent coarse fragments, many of which are limestone; common
fine black (10YR 2/1} soft accumulations of iron and manganese
oxide; medium acid; gradual irregular boundary.

B23t—26 to 37 inches; dark reddish brown (YR 3/4) flaggy clay; weak
medium subangular blocky structure; firm; common continuous thin
dark brown (75YR 4/2) clay films on faces of peds; light yellowish
brown (25Y 6/4) silt surrounding soft limestone fragments; eommon
discontinuous distinet thin black (10YR 2/1) concretions and soft ac-
cumulations of iron and manganese oxide; 40 percent coarse frag-
ments as much as 15 inches in diameter but dominantly & to 10
inches in diameter; medium acid; gradual irregular boundary.

B24t—37 to 41 inches; dark reddish brown (5YR 3/4) flaggy clay loam;
moderate fine and very fine subangular blocky structure; firm; com-
mon discontinuous thin dark reddish gray (5YR 4/2) clay films on
faces of peds; light yellowish brown (25Y 6/4) silt surrounding soft
limestone fragments; many black (10YR 2/1) concretions and aceu-
mulations of iron and manganese oxide; 256 percent coarse frag-
ments as much as 10 inches in diameter; slightly acid; abrupt wavy
boundary.

IICr—41 to 46 inches; light brownish gray (25Y 6/2) and light gray
(25Y 7/2) soft limestone; slight effervescence; moderately alkaline;
abrupt irregular boundary.

IIR—46 inches; hard limestone.

Thickness of the solum ranges from 35 to 50 inches. Depth to hard
limestone ranges from 40 to 50 inches, The A horizon has hue of 10YR,
value of 4 or 5, and chroma of 2 to 4, The B horizon has hue of 5YR,
T5YR, or 10YR, value of 3 to 5, and chroma of 3 to 6. It is silty clay
loam, clay loam, or clay. Reaction is neutral to medium acid in the upper
part of the B horizon and is sliphtly acid, neutral, or, less commonly,
mildly alkaline in the lower part. In some places the lower part of the B
horizon contains as much as 35 percent coarse fragments, mostly
weathered limestone. Thickness of the IICr horizon ranges from 3 to 15
inches.

Nineveh series

The Nineveh series consists of well drained soils that
are moderately deep over sand and gravelly coarse sand.
These soils are on terraces along White River. Permea-
bility is moderate in the subsoil and very rapid in the un-
derlying material. These soils formed in 24 to 40 inches of
neutral loamy outwash underlain by sand and gravelly
coarse sand. Slopes range from 0 to 2 percent.

Nineveh soils are similar to Fox and Ockley soils and
are adjacent to Sleeth and Westland soils on many land-
seapes. Fox, Ockley, and Sleeth soils have an ochrie sur-
face layer. Sleeth soils also have a mottled B horizon.
Westland soils have more clay in the A horizon than
Nineveh soils and have a dark gray B horizon.

Typical pedon of Nineveh loam, 0 to 2 percent slopes, in
a cultivated area 925 feet north and 920 feet east of the
southwest corner of sec. 16, T. 19 N,, R.5 E.:

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) loam, grayish
brown (10YR 5/2) dry; moderate medium granular structure; fria-
ble; many fine roots; many medium pores; slightly acid; abrupt
smooth boundary.
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A3—8 to 12 inches; dark brown (T.5YR 3/2) loam, grayish brown (10YR
5/2) dry; weak medium subangular blocky structure; friable; many
fine roots; common medium pores; 5 percent gravel; slightly aeid;
clear smooth boundary,

B21t—12 to 20 inches; brown (75YR 4/4) clay loam; moderate fine and
medium subangular blocky structure; firm; common fine roots; com-
mon medium pores; common continuous thin dark brown (7.5YR
3/2) clay films on most faces of peds; 7 percent gravel; neutral;
clear smooth boundary,

B22t—20 to 30 inches; brown (7.5YR 4/4) gravelly clay loam; moderate
fine and medium subangular blocky structure; firm; few fine roots;
common mediwmn pores; few continnous thin dark brown (7T5YR 3/2)
clay films on faces of peds; 20 percent gravel; neutral; abrupt wavy
boundary.

B3t—30 to 32 inches; brown (T.5YR 4/4) gravelly clay loam; moderate
fine and medium subangular blocky structure; firm; common medi-
um pores; many continuous thick dark reddish brown (5YR 3/2) clay
films on faces of peds, bridging sand grains, on coarse fragments,
and in voids; 15 percent gravel; neutral; abrupt irregular boundary.

IIC—32 to 60 inches; pale brown (10YR 6/3) stratified sand and gravelly
sand; tongues of soil material from the B3t horizon extend to a
depth of 50 inches and range in width from 2 to 5 inches; single
grain; loose; 40 percent gravel; strong effervescence; moderately al-
kaline.

Thickness of the solum ranges from 24 to 40 inches. The A horizon
has hue of 7.5YR or 10YR, value of 3, and chroma of 2 or 3, It is loam
or silt loam. The B horizon has hue of 75YR, value of 3 or 4, and
ehroma of 2 or 4. It is clay loam or gravelly clay loam. Reaction in the B
horizon is slightly acid or neutral. The B3 horizon has hue of 7.5YR,
value of 3 or 4, and chroma of 2. It is clay loam, sandy clay loam,

gravelly clay loam, or gravelly sandy clay loam. Reaction in the B3
horizon is neutral or mildly alkaline.

Ockley series

The Ockley series consists of deep, well drained,
moderately permeable soils on terraces. These soils
formed in more than 40 inches of loamy outwash under-
lain by sand and gravelly coarse sand. Slopes range from
0 to 6 percent.

Ockley soils are similar to Fox soils and are near
Nineveh and Sleeth soils on many landscapes. Fox soils
have sand and gravelly sand at a depth of less than 40
inches. Nineveh soils have a mollic surface layer. Sleeth
soils have a mottled B horizon and are commonly in
slightly lower positions.

Typical pedon of Ockley silt loam, 0 to 2 percent slopes,
in a pasture 1,920 feet north and 880 feet west of the
southeast corner of see. 13, T. 139 N, R. 5 E.:

Ap—0 to 10 inches; dark yellowish brown (10YR 4/4) silt loam;
moderate fine granular structure; friable; many roots; neutral;
abrupt smooth boundary.

B1—10 to 17 inches; brown (10YR 4/3) loam; moderate fine subangular
blocky structure; friable; many roots; neutral; clear wavy boundary.

B21t—17 to 28 inches; brown (7T.5YR 4/4) clay loam; moderate medium
subangular blocky structure; firm; few roots; few thin patchy brown
(7.5YR 4/4) clay films on faces of peds; slightly acid; clear wavy
boundary.

B22t—28 to 37 inches; brown (7.5YR 4/4) clay loam; moderate coarse su-
bangular blocky structure; firm; common dizeontinuous thin dark
reddish brown (YR 3/3) clay films on faces of peds; 15 percent
gravel; medium acid; clear wavy boundary.

B23t—37 to 45 tnches; dark yellowish brown (10YR 4/4) clay loam; wesk
coarse subangular blocky structure; firm; few thin patchy faint
brown (75YR 4/4) clay films on faces of peds; 5 percent gravel;
medium acid; clear wavy boundary.

B31t—45 to 50 inches; dark yellowish brown (10YR 4/4) loam; weak
coarse subangular blocky structure; firm; few thin patchy distinet
dark brown (7.5YR 4/4) clay films on faces of peds; 10 percent
gravel; medium acid; clear wavy boundary.

B32t—50 to 56 inches; dark reddish brown (YR 3/3) gravelly sandy
clay loam; weak medium subangular blocky structure; ﬁrm 25 per-
cent gravel; medium acid; abrupt wavy boundary.

IIC—56 to 72 inches; yellowish brown (10YR 5/4) stratified sand and
gravelly coarse sand; single grain; loose; strong effervescence;
moderately alkaline.

Thickness of the solum ranges from 40 to 60 inches. The A horizon
has hue of 10YR, value of 4 or 5, and chroma of 2 to 4. It is Joam or silt
loam. The Bl horizon is silty elay loam or clay loam. The B2 horizon has
hue of 10YR, 7.5YR, or 5YR, value of 4 or 5, and chroma of 3 or 4. It is
mainly clay loam or gravelly clay loam, but some subhorizons are loam
or sandy clay loam. The B3 horizen has hue of 10YR, 7.5YR, or §YR,
value of 2 to 4, and chroma of 2 to 4. It is sandy loam, sandy clay loam,
clay loam, gravelly clay loam, or gravelly sandy clay loam. The lower
part of the B horizon contains 10 to 30 percent gravel. In many profiles,
tongues of material from the B horizon extend to a depth of 80 inches.

Palms series

The Palms series consists of deep, very poorly drained
soils in depressions on terraces and uplands. Permeability
is moderately rapid in the organic layer and is moderate
to moderately slow in the mineral soil material. The soils
formed in 16 to 50 inches of organie material underlain by
loamy mineral soil material. Slopes range from 0 to 2 per-
cent.

Palms soils are similar to Houghton soils and are near
Brookston, Patton, and Westland soils on many land-
scapes. Houghton soils formed in more than 51 inches of
organic material. Brookston, Pattor, and Westland soils
formed in mineral soil material.

Typical pedon of Palms muck, in a cultivated field 1,100
feet west and 2,550 feet south of the northeast corner of
sec. 10, T.18 N, R. 4 E.:

Qap—0 to 9 inches; black (N 2/0) sapric material, broken face and
rubbed; less than 1 pervent fiber rubbed; moderate fine and very
fine granular structure; friable; many fine roots; neutral; abrupt
smooth boundary.

0a2—9 to 17 inches; black (N 2/0) sapric material, broken face and
rubbed; less than 1 percent fiber rubbed; moderate medium granu-
lar structure; friable; common fine roots; neutral; clear wavy boun-

dary.

0a3—17 to 29 inches; black (10YR 2/1) sapric material, broken face and
rubbed; less than 1 percent fiber rubbed; weak medium platy strue-
ture parting to weak medium subangular blocky; friable; few dark
reddish brown (5YR 3/3) accumu]atlons of iron on faces of peds;
neutral; clear wavy boundary.

IIC1—29 to 41 inches; very dark gray (N 3/0) silty clay loam; massive; -
firm; neutral; clear wavy boundary.

1IC2—41 to 60 inches; gray (N 5/0) stratified silty clay loam and clay
loam; massive; firm; 5 percent gravel; slight effervescence;
moderately alkaline.

Thickness of the organic material ranges from 16 to 40 inches. In the
surface tier the organic material is black (N 2/0 or 10YR 2/1) or dark
brown (7.5YR 8/2). In the subsurface it has these colors and is also dark
reddish brown (5YR 3/3), dark brown (7.5YR 3/2), or very dark brown
(10YR 2/2), The material is dominantly sapnc, but thin layers of hemic
material are present Reaction in the organic material is medium acid to
neutral. The orgamc horizons contain 5 to 25 percent mineral soil materi-
al. The C horizon is black (N 3/0), gray (N 5/0 or 10YR 5/1), or dark
gray (10YR 4/1). It iz loam, gilty clay loam, clay loam, or silt loam and
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has thin subhorizons of sandy material in some pedons. Reaetion is
neutral to moderately alkaline.

Patton series

The Patton series consists of deep, poorly drained,
moderately permeable soils in depressions and sluiceways.
These soils formed in lacustrine silt and clay. Slopes
range from 0 to 2 percent.

Patton soils are near Brookston, Crosby, and Whitaker
soils on many landscapes. Brookston soils have more sand
in the solum than Patton soils and have underlying
material of loam till. Crosby and Whitaker soils are in a
slightly higher position than Patton soils, and they have a
light colored surface layer.

Typical pedon of Patton silty elay loam, in a cultivated
field 1,800 feet south and 1,056 feet west of the northeast
corner of sec. 30, T.20 N, R.5 E.:

Ap—0 to 7 inches; very dark gray (10YR 3/1) silty clay loam; moderate
medium and coarse granular structure; friable; many fine roots;
neutral; abrupt smooth boundary.

Al2—7 to 12 inches; black (10YR 2/1) silty clay loam; weak fine and
medium angular and subangular blocky structure; firm; many fine
roots; common fine pores; neutral; abrupt smooth boundary.

B21ig--12 to 19 inches; dark gray (10YR 4/1) silty clay loam; many fine
distinet dark yellowish brown (10YR 4/4) and yellowish brown
(10YR 5/6) mottles; weak coarse prismatic structure parting to
moderate very fine and fine subangular blocky; firm; common roots;
common fine pores; common fine continuous thin black (10YR 2/1)
organic coatings and clay films on faces of peds; neutral; clear
smooth boundary.

B22tg—19 to 28 inches; olive gray (5Y 5/2) silty clay loam; many coarse
prominent yellowish brown (10YR 65/6) mottles; weak coarse
prismatic structure parting to moderate fine and medium subangu-
lar blocky; firm; common roots; many fine pores; common continu-
ous thin dark gray (10YR 4/1) clay films on faces of peds; common
continuous thin black (10YR 2/1) organie coatings in root and worm
channels; neutral; clear smooth boundary.

B23tg—28 to 38 inches; light olive gray (5Y 6/2) silty clay loam; many
coarse prominent yellowish brown (10YR 5/6) mottles; weak medi-
um prismatie structure parting to moderate fine and medium suban-
gular blocky; firm; few roots; many fine pores; few continuous
distinet thin gray (10YR 5/1) silt and clay films on faces of peds;
neutral; abrupt smooth boundary.

C1—38 to 49 inches; olive gray (5Y 5/2) silt loam; many coarse
prominent yellowish brown (10YR 5/6) and dark brown (7.5YR 4/4)
mottles; weak medium and coarse subangular blocky structure; fria-
ble; few roots; common fine pores; slight effervescence; moderately
alkaline; abrupt smooth boundary.

2—49 to 60 inches; gray (5Y 5/1) and olive gray (5Y 5/2) silt loam and
light silty clay loam; many coarse distinct light olive brown (25Y
5/4) and yellowish brown (10YR 5/4) mottles; massive; friable; few
small white (5Y 8/1) shells; strong effervescence; moderately al-
kaline.

Thickness of the solum ranges from 24 to 42 inches. The A horizon
has hue of 10YR, value of 2 or 8, and chroma of 1 or 2. It is siit loam or
silty clay loam. Thickness of the A horizon ranges from 12 to 18 inches.
The B horizon has hue of 10YR or 25Y, value of 4 to 6, and chroma of 1
or 2. It is ecommonly silty clay loam, but thin subhorizons of silt loam or
gilty clay are in some pedons. The C horizon has hue of 10YR, 25Y, or
5Y, value of 5 or 6, and chroma of 1 or 2. It is silt loam or silty clay
loam, and thin layers of loamy material are in many pedons. Reaction in
the C horizon is neutral to moderately alkaline.

Randolph Variant

The Randolph Variant consists of deep, somewhat
poorly drained, moderately slowly permeable soils on ter-
races. These soils formed in loamy outwash underlain by
limestone. Slopes range from 0 to 2 percent.

Randolph Variant soils are similar to Crosby, Sleeth,
and Whitaker soils and are commonly adjacent to Milton
and Patton scils. Crosby, Sleeth, and Whitaker soils do
not have limestone in the substratum. Milton soils have a
brown B horizon that is free of mottles. Patton soils have
a mollic surface layer.

Typical pedon of Randolph Variant silt loam, in a cul-
tivated field 200 feet west and 2,420 feet south of the
northeast corner of sec. 30, T. 19 N, R. 6 E.:

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt loam; moderate
medium gramlar strueture; friable; common fine roots; slightly
acid; abrupt smooth boundary.

A28 to 12 inches; dark grayish brown (10YR 4/2) silt loam; moderate
fine subangular blocky structure; friable; common fine roots;
glightly acid; clear smooth boundary.

B21t—12 to 17 inches; yellowish brown (10YR 5/6) clay loam; many
medium distinet gray (10YR 5/1) mottles; moderate medium suban-
gular blocky structure; friable; few fine roots; many thin continuous
grayish brown (10YR 5/2) clay films in voids and on faces of peds; 2
percent gravel; medium acid; clear smooth boundary.

B22t—17 to 27 inches; dark yellowish brown (16YR 4/6} clay leam; many
medium distinet gray (10YR 5/1) mottles; moderate medium suban-
gular blocky structure; firm; few roots; common continuous thin
grayish brown (10YR 5/2) clay films on faces of peds; 3 percent
gravel; medium acid; clear amooth boundary.

B23t—27 to 35 inches; dark yellowish brown (10YR 4/4} clay leam; many
medium distinet grayish brown (10YR 5/2) mottles; moderate medi-
um subangular blocky structure; firm; few fine roots; thin continu-
ous dark brown (75YR 3/2) clay films on faces of peds; few soft
black {(10YR 2/1) accumulations of iron and manganese oxide; 15
percent grave! and limestone fragments; neutral; gradual wavy
boundary.

B24t—35 to 38 inches; dark yellowish brown (10YR 5/4) clay loam; com-
mon fine distinet gray (10YR 5/1) mottles; weak coarse subangular
blocky structure; firm; few thin patchy dark brown (7.5YR 4/2) clay
films on faces of peds; 10 percent gravel and limestone fragments;
slightly acid; clear smooth boundary.

IIB3—38 to 41 inches; light olive brown (25Y 5/6) silty clay loam; many
medium distinet gray (10YR 6/1) mottles; weak ¢oarse subangular
blocky structure; firm; few thin patchy dark brown (75YR 4/2) clay
films on faces of peds; 10 percent weathered limestone fragments;
neutral; clear smooth boundary.

1ICr—41 to 44 inches; light gray (10YR 7/1) soft limestone; slight effer-
vescence; moderately alkaline,

1IR—44 inches; hard limestone.

Thickness of the solum ranges from 35 to 50 inches. Depth to hard
limestone ranges from 40 to 50 inches. The A horizon is dark gray
(10YR 4/1) or dark grayish brown (10YR 4/2). The B horizon has hue of
10YR or 7.5YR, value of 4 to 6, and chroma of 2 to 6. It has common to
many mottles. The B2 horizon is gilty clay loam or clay loam and formed
in outwash that had a high content of limestone fragments, The content
of coarse fragments in the B2 horizon ranges from 0 to 25 percent.
Reaction is strongly acid to slightly acid in the upper part of the B2
horizon and is slightly acid or neutral in the lower part. The B3 horizon
formed in material weathered from limestone and is silty elay or silty
clay loam. The content of coarse fragments in this horizon is ag much as
80 percent. Reaction in the B3 horizon is neutral or mildly alkaline. In
some areas there is no B3 horizon. Thickness of the IICr horizon ranges
from 3 to 15 inches.
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Ross series

The Ross series consists of deep, well drained,
moderately permeable soils on broad flood plains. These
soils formed in neutral or moderately alkaline, loamy allu-
vium. Slopes range from 0 to 2 percent.

Ross soils are adjacent to Genesee, Nineveh, and Shoals
goils. Genesee and Shoals soils have an ochric surface
layer. Nineveh soils have a thinner mollic surface layer,
have more gravel in the solum, and are in a slightly
higher position than Ross soils.

Typical pedon of Ross loam, in a cultivated field 1,122
feet west and 200 feet south of the northeast corner of
sec. 26, T.18 N, R.4 E.:

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) loam; strong
coarse gramnular structure; friable; common fine roots; neutral;
abrupt smooth boundary.

Al2 9 to 14 inches; very dark grayish brown (10YR 3/2) loam;
moderate coarse granular structure; friable; commoen fine roots;
neutral; elear smooth boundary.

Al3—14 to 28 inches; black (10YR 2/1) silt loam, very dark grayish
brown (10YR 3/2) crushed; moderate medium and coarse granular
structure; friable; many fine roots; common fine pores; neutral;
clear smooth boundary.

Al4—28 to 34 inches; dark brown (10YR §/3) loam; moderate fine
granular structure; friable; common fine roots; few very fine pores;
common thin very dark grayish brown (10YR 3/2) organic coatings
on all faces of peds; neutral; clear smooth boundary.

(C1—34 to 53 inches; brown (10YR 4/3) loam; massive; friable; few fine
roots; few fine pores; common medium very dark grayish brown
(10YR 3/2) organic coatings on faces of peds and in root and worm
channels; neutral; clear smooth boundary.

C2—53 to 60 inches; dark yellowish brown (10YR 4/4) sandy clay loam;
massive; very friable; neutral; abrupt smooth boundary.

Thickness of the A horizon ranges from 24 to 40 inches. The A horizon
is loam or silt loam. Reaction is neutral to mildly alkaline, and in a few
areas the A horizon contains carbonates. The C horizon is clay loam,
loam, sandy loam, or sandy clay loam or is gravelly analogs of these tex-
tures. Reaction is neutral to moderately alkaline, and in many areas the
C horizon contains carbonates.

Shoals series

The Shoals series consists of deep, somewhat poorly
drained, moderately permeable soils on flood plains. These
soils formed in neutral or mildly alkaline, loamy alluvium.
Slopes range from 0 to 2 percent.

Shoals soils are adjacent to Genesee and Sloan soils on
many landscapes. Genesee soils have a brown C1 horizon
that is free of mottles. Sloan soils have a mollic surface
layer and are in depressions.

Typical pedon of Shoals silt loam, in a pasture 1,765
feet north and 2,365 feet west of the southeast corner of
gsec. 31, T.18 N, R. 3 E.:

Al11—0 to 6 inches; dark grayish brown (10YR 4/2) silt loam; moderate
coarse granular structure; friable; many roots; neutral; clear smooth
boundary.

Al2— 6 to 11 inches; dark grayish brown (10YR 4/2) silt loam; common
fine distinet brown (T.5YR 4/4) mottles; moderate coarse granular
structure; friable; common reots; few discontinuous thin light
brownish gray (10YR 6/2) silt coatings on faces of peds; neutral;
clear smooth boundary.

C1—11 to 15 inches; dark grayish brown (10YR 4/2) silt loam; many fine
distinet brown (7.5YR 4/4) and dark yellowish brown (10YR 4/4)
mottles; weak fine subangular blocky structure; friable; few roots;
many very fine pores; few dark gray (10YR 4/1) organic fillings in
old root channels; neuntral; clear smooth boundary.

C2—15 to 39 inches; grayish brown (10YR 5/2) and dark grayish brewn
(10YR 4/2) loam; many medium distinet brown (7.5YR 4/4) and dark
yellowish brown (10YR 4/4) mottles; weak medium subangular
blocky and meoderate and coarse granular structure; friable; few
fine roots; few very fine pores; few very dark gray (10YR 3/1) or-
ganic fillings in worm channels; neutral; clear smooth boundary.

€339 to 52 inches; gray (10YR 5/1) sandy loam; many coarse distinct
brown (765YR 4/4) mottles; massive; friable; few very fine roots;
common dark gray (10YR 4/1) organic fillings in cracks and old reot
channels; neutral; abrupt smooth boundary.

C4--52 to 56 inches; very dark gray (10YR 3/1) sandy clay loam; many
coarse distinct dark yellowish brown (10YR 4/4) and yellowish
brown (10YR 5/4) mottles; massive; friable; very few roots; slight
effervescence; mildly alkaline; abrupt smooth boundary.

C5—56 to 60 inches; grayish brown (10YR 5/2) fine gravel and coarse
gand; single grain; loose; slight effervescence; moderately alkaline.

The A horizon has hue of 10YR, value of 4 or 5, and chroma of 2. Tt is
silt loam, loam, or silty clay loam, The C horizon has hue of 10YR, value
of 3 to 6, and chroma of 1 to 4. The upper part of the C horizon is eom-
monly silt loam or loam, but in places it is sandy loam, clay loam, and
silty clay loam, In many areas loose sand and gravel are below a depth
of 42 inches. In the C horizon above a depth of 40 inches, reaction is
neutral or mildly alkaline. In a few profiles carbonates are below a
depth of 20 inches.

Sleeth series

The Sleeth series consists of deep, somewhat poorly
drained, moderately permeable soils on terraces. These
soils formed in more than 40 inches of loamy outwash un-
derlain by sand and gravelly sand. Slopes range from 0 to
2 percent.

Sleeth soils are similar to Whitaker soils and are ad-
jacent to Ockley and Westland soils. Whitaker soils have
less gravel in the solum than Sleeth soils and have a C
horizon of sand and silt loam. Ockley soils have a brown B
horizon that is free of mottles. Westland soils have a mol-
lic surface layer that is finer textured than the surface
layer of Sleeth soils.

Typical pedon of Sleeth loam, in a wooded area 990 feet
east and 858 feet north of the southwest corner of see. 23,
T.18 N, R. 4 E.:

A1—0 to 9 inches; dark grayish brown (10YR 4/2) loam; moderate medi-
um granular structure; friable; many roots; commen very fine
pores; 2 percent gravel; medium acid; abrupt smooth boundary.

Al12_9 to 11 inches; dark grayish brown (10YR 4/2) loam; moderate
coarse granular structure; friable; many roots; common very fine
pores; 2 percent gravel; medium acid; abrupt smooth boundary.

B1—11 to 15 inches; grayish brown {(10YR 5/2) loam; many fine distinct
yellowish brown (LOYR 5/6) mottles; weak coarse subangular blocky
structure; friable; common roots; common very fine pores; few dark
grayish hrown (10YR 4/2) fillings in root and worm channels; many
continuous distinet thin grayish brewn (25Y 5/2) silt and clay
coatings on faces of peds; medium acid; clear smooth boundary.

RB21t—15 to 20 inches; light brownish gray (25Y 6/2) clay loam; many
medium distinet yellowish brown (L0YR 5/6) mottles; moderate fine
subangular blocky structure; firm; many roots; many very fine
pores; many continucus distinct thin grayish brown {10YR 5/2) silt
and clay coatings on faces of peds; few thin black (10YR 2/1)
coatings of manganese oxide on faces of peds; slightly acid; clear
smooth boundary.
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B22t—20 to 34 inches; yellowish brown (10YR 5/6) sandy clay loam;
many coarse distinet grayish brown (25Y 5/2) mottles; moderate
medium and coarse subangular blocky structure; firm; comumon
roots; many fine pores; many continuous thin dark gray (5Y 4/1)
clay films on faces of peds; 5 percent gravel; neutral; abrupt smooth
boundary.

B31t—34 to 39 inches; dark gray (10YR 4/1) sandy clay loam; weak
coarse subangular blocky structure; friable; few roots; few very fine
pores; many continuous medium very dark gray (5Y 3/1) and dark
gray (5Y 4/1) elay and organic films on faces of peds; 10 percent
gravel; neutral, except few white (10YR &/1) coatinge of calcium
carbonate on gravel fragments are moderately allmline; abrupt
wavy boundary.

B32t—39 to 47 inches; dark gray (10YR 4/1) sandy clay loam; very weak
coarse subangular blocky structure; friable; few roots; few medium
pores; eemmon continuous thin dark gray (N 4/0) clay films on faces
of peds and on gravel fragments; 10 percent gravel; neutral; abrupt
wavy boundary.

[IC—47 to 60 inches; dark gray (10YR 4/1) and light brownish gray
(25Y 6/2) coarse sand and fine gravelly sand; single grain; loose;
strong effervescence; moderately alkaline.

Thickness of the solum ranges from 40 to 60 inches. The A horizon is
dark grayish brown (10YR 4/2), dark gray (10YR 4/1), or brown (10YR
4/3) loam or silt loam. The B1 horizon is loam or silt loam. The B2
horizon has hue of 10YR, value of 5 or 6, and chroma of 1 to 6. It is silty
clay loam, elay loam, sandy clay loam, gravelly clay loam, or gravelly
sandy clay icam. The B2 horizon containg 5 to 30 percent gravel. Reac-
tion in the B horizon is medium acid to neutral and generally is less acid
with increasing depth. In the C horizon, the sand size ranges from medi-
um to very coarse and the gravel content, ranges from 15 to 40 percent.

Sloan series

The Sloan series consists of deep, very poorly drained,
moderately permeable soils on flood plains. These soils
formed in neutral or mildly alkaline, loamy alluvium.
Slopes range from 0 to 2 percent.

Sloan scils are similar to Westland soils and are ad-
Jjacent to Genesee and Shoals soils. Westland soils have
more gravel in the solum than Sloan soils and have a C
horizon of sand and gravel. Genesee and Shoals soils have
an ochric surface layer and are browner than Sloan soils.

Typical pedon of Sloan silty clay loam, sandy sub-
stratum, in a cultivated field 1,300 feet south and 1,000
feet east of the northwest corner of sec. 7, T. 18 N,R.5
E.:

Ap—0 to 8 inches; very dark grayish brown (10YR 8/2} silty clay loam;
weak fine and medium subangular blocky structure; friable; eom-
mon roots; many very fine and fine pores; 1 percent gravel; neutral:
abrupt smooth boundary.

Al2—8 to 13 inches; very dark grayish brown (10YR 3/2) clay loam;
common fine distinet dark yellowish brown (10YR 4/4) mottles;
moderate fine and medium subangular blocky strueture; friable;
common roots; common very fine and fine pores; 3 pereent gravel;
neutral; clear smooth boundary.

B21g—13 to 27 inches; dark gray (10YR 4/1) clay loam; common fine
distinet dark yellowish brown (10YR 4/4) mottles; weak medium
prismatic structure parting to moderate fine and medium subangu-
lar blocky; firm; few roots; common very fine pores; few discontinu-
ous distinet thin very dark gray (10YR 3/1) clay films on most faces
of peds; 3 percent gravel; neutral; abrupt smooth boundary.

B22g—27 to 34 inches; dark gray (10YR 4/1) elay loam:; many medium
distinct dark yellowish brown (10YR 4/4) and dark brown (7.5YR
4/4) mottles; weak medium and coarse subangular blocky strueture;
friable; few roots; common fine pores; few discontinwous distinet
thin very dark gray (5Y 3/1) clay films coating gravel fragments

and filling cracks; 5 percent gravel; few fine white (5Y 8/1) seconda-
ry lime nodules; slight effervescence; mildly alkaline; abrupt wavy
boundary.

C1—34 to 40 inches; gray (10YR 5/1) stratified sandy loam and loam;
massive; few roots; few fine pores; 5 percent gravel; common fine
white (5Y 8/1) shell fragments; strong effervescence; moderately al-
kaline; abrupt wavy boundary.

IIC2—40 to 60 inches; gray (10YR 5/1) coarse sand and gravelly sand;
single grain; loose; few fine white (6Y 8/1) shell fragments; strong
effervescence; moderately alkaline.

Thickness of the solum ranges from 24 to 50 inches. The A horizon
has hue of 10YR, value of 3 or 2, and chroma of 1 or 2. It is light clay
loam, silty clay loam, or silt loam. The B2 horizen has hue of 10YR,
value of 4 or 5, and chroma of 1 or 2 Tt is clay loam, silty clay loam, or
gilt loam. Reaction is neutral or mildly alkaline in the B2 horizon and is
neutral to moderately alkaline in the C horizon.

Westland series

The Westland series consists of deep, very poorly
drained, slowly permeable soils on broad terraces. These
soils formed in 40 to 60 inches of loamy outwash under-
lain by sand and gravelly sand. Slopes range from 0 to 2
percent.

Westland soils are similar to Brookston and Sloan soils
and are near Ockley and Sleeth soils. Brookston seils have
a C horizon of loam till. Sloan soils have less gravel in the
solum than Westland soils. Ockley and Sleeth soils have
an ochrie surface layer and are in a skightly higher posi-
tion than Westland soils.

Typical pedon of Westland silty clay loam, in a cul-
tivated area 1,325 feet west and 2,560 feet north of the
southeast corner of sec. 27, T. 18 N, R. 4 E.:

Ap—0 to @ inches; very dark gray (10YR 3/1) silty clay loam; moderate
medium granular strueture; friable; few fine roots; 2 percent gravel;
slightly acid; abrupt smooth boundary.

AI2--8 to 16 inches; very dark gray (10YR 3/1) silty clay loam; few fine
distinet yellowish brown (10YR 5/8) mottles; moderate medium sub-
angular blocky structure; friable; few fine roots; 2 percent gravel;
slightly acid; clear smooth boundary.

B21tg-—16 to 24 inches; dark gray (10YR 4/1) clay loam; common medi-
um distinct yellowish brown (10YR 5/8) mottles: moderate medium
subangular blocky structure; firm; few fine roots; common thin
discontinuous dark gray (10YR 4/1) clay films on faces of peds; few
fine roots; 5 percent pravel; slightly acid; clear smooth boundary.

B22tg—24 to 38 inches; dark gray (5Y 4/1) clay loam; common medium
and coarse distinct olive brown (25Y 5/4) mottles; weak coarse
prismatic structure; firm; common thin continuous dark gray (bY
4/1) clay films on faces of peds; few old root channels and crayfish
holes filled with very dark gray (10YR 8/1) silty clay loam and clay
loam; 5 percent gravel; neutral; clear wavy boundary.

B23tg—38 to 42 inches; gray (10YR 5/1) gravelly elay loam; few fine
distinct yellowish brown (18YR 5/8) mottles; weak coarse subangu-
lar blocky structure; firm; 15 percent gravel; nentral; clear irregular
bor 2

B3—42 to 46 inches; gray (L0YR 5/1) gravelly sandy loam: weak coarse
subangular blocky structure; friable; 15 percent gravel; neutral;
clear wavy boundary.

TTC—46 to 60 inches; gray (10YR 5/1) gravelly sand and sand; single
grain; loose; strong effervescence; moderately alkaline.

Thickness of the solum ranges from 40 to 60 inches. The A horizon
has hue of 10YR or 2.5Y, value of 3 or 2, and chroma of less than 2. It is
loam, silt loam, silty clay loam, or clay loam. The B horizon has hue of
10YR, 25Y, or 5Y, value of 4 or 5, and chroma of less than 2, The upper
part of the B horizon is clay loam or silty clay loam and contains as
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much as 10 percent gravel, The lower part of the B horizon iz clay loam,
sandy clay loam, or sandy loam or is gravelly analogs of these textures.
The B horizon is mainly neutral or slightly acid, but thin subhorizons are
commeonly mildly alkaline and contain carbonates.

Whitaker series

The Whitaker series consists of deep, somewhat poorly
drained, moderately permeable soils on terraces and
slight rises on uplands. These soils formed in loamy out-
wash and in lacustrine sediment. Slopes range from 0 to 2
percent.

Whitaker soils are similar to Sleeth soils and are near
Crosby and Patton soils. Sleeth soils have more gravel in
the solum than Whitaker soils and have a horizon of sand
and gravelly sand. Crosby soils have more clay in the B
horizon than Whitaker soils and have a C horizon of loam
till. Patton soils have a mollic surface layer.

Typical pedon of Whitaker loam, in a cultivated field
1,848 feet south and 350 feet west of the northeast corner
ofsec. T, T.18 N, R. 4 E.:

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) loam; moderate
coarse granular structure; friable; common fine roots; common fine
and very fine pores; neutral; abrupt smooth boundary.

A2 9 to 13 inches; light brownish gray (10YR 6/2) loam; fine medium
distinet dark yellowish brown (10YR 4/4) mottles; thick platy struc-
ture; friable; common fine roots; common fine pores; neutral; abrupt
smooth boundary.

B21tg—13 to 18 inches; light brownish gray (25Y 6/2) clay loam; many
medium distinet dark yellowish brown (10YR 4/4) and yellowish
brown (10YR 5/6) mottles; weak fine and medium subangular
blocky structure; friable; common fine roots; common fine and very
fine pores; common continuous grayish brown (10YR 4/2) sailt
coatings on faces of peds; neutral; abrupt smooth boundary.

B22t— 18 to 29 inches; dark yellowish brown (10YR 4/4) clay loam; many
medium distinet grayish brown (10YR 5/2) and light brownish gray
(10YR 6/2) mottles; moderate fine and medium subangular blocky
structure; firm; few fine roots; few very fine and fine pores; com-
mon continuous thin dark grayish brown (10YR 4/2) silt coatings on
faces of peds; few thin patchy grayish brown (10YR 5/2) clay films
on faces of peds; few black (N 2/0) accumulations of iron and man-
ganese oxide; neutral; clear smooth boundary.

B23t—29 to 35 inches; dark yellowish brown (10YR 4/4) sandy clay
loam; many medium distinct grayish brown (10YR 5/2) mottles;
moderate medium subangular blocky structure; firm; common con-
tinuous distinet thin grayish brown (10YR 4/2) clay films on faces of
peds; 7 pereent gravel; neutral; abrupt wavy boundary.

B24t—35 to 38 inches; dark yellowish brown (10YR 4/4) clay loam; many
fine distinet grayish brown (10YR 5/2) mottles; moderate coarse su-
bangular blocky structure; firm; few continuous thin dark grayish
brown (25Y 4/2) clay films on faces of peds; 5 percent gravel;
neutral; abrupt wavy boundary.

B3t—38 to 49 inches; mixed yellowish brown (10YR 5/4) and grayish
brown (10YR 5/2) stratified fine sandy loam and loamy fine sand
and thin clay lenses; weak coarse subangular blocky structure; fria-
ble; few continuous thin dark grayish brown (2.5Y 4/2) clay films on
faces of peds; neutral; abrupt wavy boundary.

(C—49 to 60 inches; mixed yellowish brown (10YR 5/6), grayish brown
(26Y 5/2), and light brownish gray (25Y 6/2) stratified very fine
sand, fine sand, and silt loam; massive; loose; few light gray (5Y
6/1) silt coatings in channels; strong effervescence; moderately al-
kaline.

Thickness of the solum ranges from 36 to 55 inches, The A horizon is
dark grayish brown (10YR 4/2) or brown (10YR 5/3) silt loam or loam.
The B horizon has hue of 10YR or 25Y, value of 4, 5, or 6, and chroma
of 2 to 4. The upper part of the B horizon is silty clay loam or clay loam,

and the lower part is sandy loam, loam, sandy clay loam, or clay loam.
The B3 horizon is sandy clay loam, sandy loam, loam, or silt. loam. Reac-
tion in the most acid part of the B horizon is slightly acid to strongly
acid. In the subhorizons reaction is slightly acid to mildly alkaline. The C
horizon is stratified silty clay loam, loam, sandy loam, silt loam, or sand.
Resction is neutral to moderately alkaline, and carbonates are commonly
present.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Seil Survey in 1965.
Readers interested in further details about the system
should refer to “Soil taxonomy” (5).

The system of classification has six categories.
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and series.
In this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
seience and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis. In[table 17,|the soils of the
survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs. '

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of domi-
nant soil-forming processes that have taken place. Each
order is identified by a word ending in sol. An example is
Alfisol.

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

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons; soil
moisture and temperature regimes; and base status. Each
great group is identified by the name of a suborder and a
prefix that suggests something about the properties of
the soil. An example is Ochraqualfs (Ockr, meaning light
colored surface horizons, plus aqualf, the suborder of Al-
fisols that have an aquic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other or-
ders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups 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
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group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Hapludalfs.

FAMILY. Families are established within a subgroup
on the basis of similar physical and chemical properties
that affect management. Among the properties con-
sidered in horizons of major biologieal activity below plow
depth are particle-size distribution, mineral content, tem-
perature regime, thickness of the soil penetrable by roots,
consistence, moisture equivalent, soil slope, and per-
manent cracks. A family name consists of the name of a
subgroup and a series of adjectives. The adjectives are
the class names for the soil properties used as family dif-
ferentiae. An example is fine-loamy, mixed, mesic Typic
Hapludalfs,

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristies and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, con-
sistence, and mineral and chemical composition.

Formation of the soils

In this section the major factors of scil formation are
discussed and are related to the formation of soils in
Hamilton County. The processes of soil formation are also
discussed.

Factors of soil formation

Soil is produeed by soil-forming processes that act on
materials deposited or accumulated by geologic processes.
The characteristics of a soil are determined by the physi-
cal and mineralogical composition of the parent material;
the climate under which the soil material has accumulated
and existed since accumulation; the plant and animal life
on and in the soil; the relief, or lay of the land; and the
length of time during which the forees of soil formation
have acted on the soil material

Climate and plant and animal life, chiefly plants, are ac-
tive factors of soil formation. They act on the parent
material that has accumulated through the weathering of
rocks and slowly change it to a natural body that has
genetically related horizons. The effects of climate and
plant and animal life are conditioned by relief. The parent
material also affects the kind of seoil profile that forms
and, in some cases, determines it almost entirely. Finally,
time is needed to change parent material into a soil
profile. It may be much or little, but some time is always
required for differentiation of soil horizons. Generally, a
long time is required for the development of distinct
horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can be
made regarding the effeet of any one factor unless eondi-

tions are specified for the other four. Many of the
processes of soil formation are unknown.

Pﬁrent material

Parent material is the unconsolidated mass in which a
soil forms. The parent material of the soils in Hamilton
County was deposited by glaciers or by glacial melt
water. Some of the parent material was reworked and
redeposited by water and wind. Glaciers covered the
county as recently as about 20,000 years ago. Parent
material determines the limits of the chemical and
mineralogical composition of the scil. Although parent
materials in Hamilton County have a similar glacial
origin, their properties vary greatly, sometimes within a
short distance, depending on the mode of deposition.

The soils in Hamilton County formed mainly in Wiseon-
sin glacial till and glacial outwash. A thin layer of out-
wash was deposited over the till in some areas. Con-
sequently, many of the soils on the till plain have outwash
material in the solum. This outwash layer is not con-
sistent either in depth or in continuity. Consequently, the
influence of the outwash on soil formation varies within a
short distance. In addition, some of the soils on the till
plain have lacustrine material in the upper part of the
solum. In small areas on the till plain and in glacial sla-
iceways, the soils formed entirely in lacustrine material.
Soils along streams formed in recent alluvium. A thin
layer of silty loess covers much of the northern and
western parts of the county. The thickness of the loess is
as much as 3 feet in some level areas.

In Hamilton County the preglacial landscape consisted
of limestone and shale bedrock. The eastern part of the
county was Silurian Age limestone, and the western part
was Devonian Age shale. Several glaciers have covered
the county, but the Wisconsin Glacier is the most recent
and has had the most influence on soil formation. The
thickness of the glacial drift is as much as 300 feet (6).
The area where the glacial drift is thinnest is in the east-
central part of the county. Some of the soils, for example,
Milton and Randolph Variant soils, formed partly in
material weathered from limestone. A limestone quarry in
this area is an important source of crushed limestone.

Glacial till is material deposited directly by glaciers.
Evidence of water action is minimal. The till consists of a
mixture of particles of different sizes. Small pebbles in
the glacial till have sharp corners which indicate a lack of
water washing. The glacial till in Hamilton County is cal-
careous and firm. Its texture is sandy loam, loam, or clay
loam. In many areas along White River, sand and gravel
layers are in the till. Hennepin soils formed in glacial till.
These soils typically are medium textured.

Outwash is material deposited by running water from
melting glaciers. The size of the particles varies according
to stream velocity. When the water slows, the coarser
textured particles are deposited. Finer textured particles,
for example, very fine sand, silt, and clay, can be carried
by slowly moving water. Qutwash in the northern part of
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Hamilton County contains a considerable amount of
dolomitic limestone. Because dolomite is weathered
slowly, the outwash soils in this area are less acid than
outwash soils in other parts of the county. In the east-
central part of the county, the outwash contains limestone
fragments that are coarser than those in the rest of the
county. Outwash in Hamilton County is mainly along
White River and the larger streams. A few other areas of
outwash are scattered throughout the county. Most of
these areas are small kames or eskers that are as much
as 50 acres in size. Ockley soils formed in outwash
deposits.

Lacustrine material is deposited from still glacial melt
water. The coarser textured particles are deposited by
moving water as outwash, but the finer textured parti-
cles, for example, very fine sand, silt, and clay, remain
and settle in still water. Lacustrine deposits are silty or
clayey in texture. In Hamilton County, soils that formed
in lacustrine deposits typieally are silty in texture. Patton
soils formed in lacustrine materials.

Alluvial material is deposited by floodwaters of present
streams in recent time. Texture of this material varies,
depending on the velocity of the water. Ross and Shoals
soils formed in alluvial material.

Organic material is made up of deposits of plant
remains. After the glaciers withdrew from the survey
area, water was left standing in depressions on outwash,
lake, and till plains. Grasses and sedges grew around the
edge of these lakes, and their remains fell to the bottom.
Because of the wetness in these areas, the plant remains
did not deecompose. Later, white cedar and other water-
tolerant trees grew in these areas. As these trees died,
their remains were added to the organic accumulation.

The lakes were eventually filled with organic material
and developed into areas of muck and peat. In some of
these areas the plant remains subsequently decomposed.
In other areas the material has changed little since the
time of deposition. Houghton soils formed in organic
material.

Loess is fine grained material that consists mainly of
silt-sized particles. The loess in Hamilton County was car-
ried by wind from western sources, possibly the Wabash
River Valley. Loess is mostly chemically and physically
homogenous. The loess in Hamilton County is mostly on
large flats.

Plant and animal life

Plants have been the principal organisms to influence
soil formation in the survey area. However, bacteria,
fungi, earthworms, and the activities of man have also
been important. 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 soil depends on the kind of plants
that grow. Plant remains accumulate on the surface,
decay, and eventually become organic matter. Plant roots
provide channels for downward movement of water

through the soil, and they also add organic matter as the
plants decay. Bacteria in the soil help to break down or-
ganic matter into nutrients that can be used by growing
plants.

Generally, the well drained soils on uplands, for exam-
ple, Miami and Ockley soils, were covered with sugar
maple, ash, oak, hickory, and poplar. The tree cover on
wet soils consisted primarily of gum, elm, and oak. A few
wet soils also had sphagnum and other mosses, which con-
tributed substantially to the accumulation of organic
matter. The Brookston and Patton soils formed under wet
conditions and contain a considerable amount of organic
matter. The soils that formed under dominantly forest
vegetation generally have less accumulated orgaric
matter than scils that formed under dominantly grass
vegetation.

Climate

Climate is an important faetor in soil formation. It
determines the kind of plant and animal life on and in the
soil. Tt also determines the amount of water available for
weathering of minerals and the transporting of soil
materials. Climate, through its influence on soil tempera-
ture, determines the rate of chemical reactions in the soil.

The climate of Hamilton County is cool and humid and
probably was similar when the soils formed. Because the
climate is nearly uniform throughout the county, dif-
ferences among the soils cannot be explained by dif-
ferences in climate alone. Detailed information on the eli-
mate of the county is given in the section “General nature
of the county.”

Relief

Relief, or topography, has a marked influence on the
soils in Hamilton County. It inflzences natural drainage,
erosion, plant cover, and soil temperature. In Hamilton
County slopes range from 0 to 50 percent. The soils range
from well drained on the ridgetops to very poorly drained
in depressions.

Relief influences soil formation by affecting runoff and
drainage. Drainage, through its effect on aeration of the
soil, determines the color of the soil. Runoff is greatest on
the steeper slopes. In many low areas water ponds tem-
porarily. Water and air move freely through most of the
well drained soils and move slowly through most of the
very poorly drained soils. Iron and aluminum compounds
influence the color of most soils. These compounds are
brightly colored and are oxidized in well drained soils.
Poorly aerated soils commeonly are dull gray in color and
are mottled, because the compounds are in a reduced
state. Ockley soils are well drained and well aerated, and
Patton soils are poorly drained and poorly aerated.

Time

A long time is required for soils to develop distinet soil
horizons from parent material. The differences in length
of time that the parent material has been in place are
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commonly reflected in the degree of development of the
soil profile. Some soils form rapidly, others form slowly.

The soils in Hamilton County range from young to ma-
ture. The glacial deposits in which many of the soils
formed have been exposed to soil-forming factors for
enough time for distinet horizons to develop in the profile.
However, some soilg, which are forming in recent alluvial
sediment, have not been in place for enough time for
distinet horizons to develop.

Genesee soils are young and formed in alluvial material.
Miami and Crosby soils are older soils and formed in cal-
eareous material, but they are leached of lime to a depth
of 20 to 40 inches. Patton soils formed in sediment under
glacial lake water and were protected from leaching for a
long time because they were submerged. These soils
generally are leached to a depth of 20 to 40 inches, but in
a few areas they are leached to a depth of only 12 inches.
In contrast to Patton soils, Whitaker soils formed ahbove
water and were subject to leaching for a longer time.
Whitaker soils commonly are leached to a depth of more
than 40 inches.

Processes of soil formation

Several processes have been involved in the formation
of soils in Hamilton County. These processes are the ac-
cumulation of organic matter; the solution, transfer, and
removal of caleium carbonate and bases; and the forma-
tion and translocation of silicate clay minerals. In most
soils, more than one of these processes have been active
in horizon differentiation.

Some organic matter has aeccumulated in the surface
layer in all of the soils in the county. The organic-matter
content is low in some of the soils and is high in others.
Generally, the soils that have much organic matter, for
example, Brookston and Patton socils, have a thick, black
surface layer.

Carbonates and bases have been leached from the
upper horizons in nearly all of the soils in the county.
This leaching is generally believed to precede the translo-
cation of silicate clay minerals. Almost all of the car-
bonates and some of the bases have been leached from
the A and B horizons in well drained soils. Some leaching
oceurs even in very wet soils and is indicated by the
absence of carbonates and by an acid soil reaction.
Leaching of wet soils occurs slowly because of a high
water table or the slow movement of water through the
profile.

Clay particles aeccumulate in pores and other voids and
form a film on surfaces along which water moves.
Leaching of bases and translocation of silicate clays are
particularly important processes of horizon differentiation
in the soils in the county., For exampie, translocated sil-
icate clay has accumulated as clay films in the B2t horizon
in Miami soils.

The reduction and transfer of iron, or gleying, has oc-
curred in all of the very poorly drained to somewhat
poorly drained soils in the county. In the naturally wet

soils, this process has been significant in horizon dif-
ferentiation. The gray color of the subsoil indicates the
redistribution of iron oxides. The reduction is commonly
accompanied by the transfer of some iron from upper
horizons to lower horizons or by the removal of iron from
the profile. Mottles, which are in some horizons, indicate
the segregation of iron.
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Glossary

Aeration, soil. The exchange of air in soil with air from the atmosphere.
The air in a well aerated soil is similar to that in the atmosphere;
the air in a poorly aerated soil is considerably higher in carbon diox-
ide and lower in oxygen.

Alluvium. Material, such as sand, silt, or elay, deposited on land by
streams.

Available water capacity (available moisture capacity). The capacity
of soils to hold water available for use by most plants. It is com-
monly defined as the difference between the amount of soil water
at field moisture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of soil. The capaci-
ty, in inches, in a 60-inch profile or to a limiting layer is expressed

a&_
Inches
Very low Oto3d
Low 3to6
Moderate 6to9
High oo More than 9

Base saturation. The degree to which material having base exchange
properties is saturated with exchangeable bases (sum of Ca, Mg,
Na, K), expressed as a percentage of the exchange capacity.

Bedrock. The solid rock that nunderlies the soil and other unconsolidated
material or that is exposed at the surface.

Bottom land. The normal flood plain of a stream, subject to frequent
flooding.

Calcareous soil. A s0il containing enough calcium earbonate (commonly
with magnesium carbonaie) to effervesee (fizz) visibly when treated
with cold, dilute hydrochloric acid. A scil having measurable
amounts of ealeium carbonate or magnhesium carbonate.

Cation-exchange capacity. The total amount of exchangeable cations
that can be held by the soil, expressed in terms of milliequivalents
per 100 grams of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is synonymous with base-
exchange capacity, but is more precise in meaning.
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Chiseling. Tillage with an implement having cne or more soil-penetrat-
ing points that loosen the subsoil and bring clods to the surface. A
form of emergency tillage to eontrol =o0il blowing.

Clay. As a soil separate, the mineral soil particles less than 0.002 mil-
limeter in diameter. As a soil textural class, soil material that is 40
percent or more clay, less than 45 percent sand, and less than 40
percent silt.

Clay film. A thin coating of oriented clay on the surface of a soil ag-
gregate or lining pores or root channels. Synonyms: clay coat, clay
skin.

Coarse fragments. Mineral or rock particles up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter.

Coarse textured (light textured) soil. Sand or loamy sand.

Colluvium. Soil material, rock fragments, or both moved by creep, slide,
or local wagh and deposited at the bases of steep slopes.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and
colors consisting of concentrated compounds or cemented soil
grains. The composition of most coneretions is unlike that of the
surrounding soil Calcium ecarbonate and iron oxide are common
compounds in coneretions,

Consistence, soil. The feel of the s0il and the ease with which a lump
can be crushed by the fingers. Terms commonly used to describe
consistence are—

Looge.—Noneoherent when dry or moist; does not hold togetherin a
mass.

Friable—When moist, crushes eagily under gentle pressure
between thumb and forefinger and can be pressed together into a
lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.
Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled between
thumb and forefinger.

Sticky.—When wet, adheres to other material and tends to stretch
:zmewhat and pull apart rather than to pull free from other materi-
Hard.—When dry, moderately resistant to pressure; can be broken
with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing crops in strips
that follow the contour. Strips of prass or close-growing crops are
alternated with strips of clean-tilled crops or summer fallow.

Control section. The part of the soil on which classification is based.
The thickness varies among different kinds of soil, but for many it
is 40 or 80 inches (1 or 2 meters).

Corrosive. High risk of corrosion to uncoated steel or deterioration of
concrete.

Cover crop. A close-growing crop grown primarily te improve and pro-
tect the so0il between periods of regular crop production, or a crop
grown between trees and vines in orchards and vineyards.

Cutbanks cave. Unstable walls of cuts made by earthmoving equipmenit.
The seil sloughs easily.

Depth to rock. Bedrock at a depth that adversely affects the specified

use.

Drainage class (natural). Refers to the frequency and duration of
periods of saturation or partial saturation during soil formation, as
opposed to altered drainage, which is commonly the result of artifi-
cial drainage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven classes of
natural soil drainage are recognized:

Excessively drained.—Water is removed from the soil very rapidly.
Excessively drained soils are commonly very coarse textured, rocky,
or shallow, Some are steep. All are free of the mottling related to
wetness.

Somewhat exceseively drained.—Water is removed from the soil
rapidiy. Many somewhat excessively drained soils are sandy and
rapidly pervious. Some are shallow. Some are so steep that much of
the water they receive is lost as runoff, All are free of the mottling
related to wetness.

Well drained.—Water is removed from the soil readily, but not
rapidly. It is available to plants throughout most of the growing
seazon, and wetness does not inhibit growth of roots for significant
periods during most growing seasons, Well drained soils are com-
monly medium textured. They are mainly free of mottling.
Moderately well drained.—Water is removed from the soil
somewhat slowly during some periods. Moderately weil drained soils
are wet for only a short time during the growing season, but
periodically for long enough that most mesophytic crops are ai-
fected. They commonly have a slowly pervious layer within or
directly below the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water is removed slowly enough that
the soil is wet for significant perieds during the growing season
Wetness markedly restriets the growth of mesophytic crops unleas
artificial drainage is provided. Somewhat poorly drained soils com-
monly have a slowly pervious layer, a high water table, additional
water from seepage, nearly continuous rainfall, or a combination of
these.

Poorly drained.—Water is removed so slowly that the soil is satu-
rated periodically during the growing season or remains wet for
long periods. Free water is commonly at or near the surface for
long encugh during the growing season that most mesophytic crops
cannot be grown unless the soil is artificially drained. The soil is not
continuously saturated in layers directly below plow depth. Poor
drainage results from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rainfall, or a combina-
tion of these.

Very poorly drained.—Water is removed from the soil so slowly
that free water remains at or on the surface during most of the
growing season. Unless the soil is artificially drained, most
mesophytic crops eannot be grown Very poorly drained soils are
commonly level or depressed and are frequently ponded. Yet, where
rainfall is high and nearly continuous, they can have moderate or
high slope gradients, as for example in “hillpeats” and “climatic
moors.”

Drainage, subsurface.Removal of excess ground water through buried
drains installed within the soil profile. The drains collect the water
and convey it to a gravity or pump outlet.

Drainage, surface. Runoff, or surface flow of water, from an area

Erosion. The wearing away of the land surface by running water, wind,
ice, or other geologic agents and by such processes as gravitational
creep.

Erosion (geologic). Erosion caused by geologic processes acting over
long geologie periods and resulting in the wearing away of moun-
tains and the building up of such landscape features ag flood plains
and coastal plains. Synonym: natural erosion.

Erosion (accelerated). Erosion much more rapid than geologic ero-
sion, mainly as a result of the activities of man or other animals or
of a catastrophe in nature, for example, fire, that exposes a bare
surface.

Esker (geology). A narrow, winding ridge of stratified gravelly and
sandy drift deposited by a stream flowing in a tunnel beneath a gla-
cier.

Excess fines. Excess silt and clay. The soil does not provide a source of
gravel or sand for construction purposes.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide plant nutrients,
in adequate amounts and in proper balance, for the growth of
gpecified plants when light, moisture, temperature, tilth, and other
growth factors are favorable.

Field moisture capacity. The moisture content of a soil, expressed as a
percentage of the ovendry weight, after the gravitational, or free,
water has drained away; the field moisture content 2 or 3 days
after a soaking rain; also called normal field copacity, normal
maoisture capacity, or capillary capacity.

Fibric soil material (peat). The least decomposed of all organic seil
material. Peat contains a large amount of well preserved fiber that
is readily identifiable according to botanieal origin. Peat has the
lowest bulk density and the highest water content at saturation of
all organie soil material.

Fine textured (heavy textured) soil. Sandy clay, silty clay, and clay.
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First bottom. The normal flood plain of a stream, subject to frequent or
occasgional flooding.

' Flagstone. A thin fragment of sandstone, limestone, slate, shale, or
(rarely) schist, 6 to 15 inches (15 to 37.5 centimeters) long,.

Flooding. The temporary covering of soil with water from overflowing
streams, runoff from adjacent slopes, and tides. Frequency, dura-
tion, and probable dates of occurrence are estimated. Frequency is
expressed as none, rare, oceasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possible under
unusual weather conditions; occasional that it cccurs on an average
of once or less in 2 years; and frequent that it occurs on an average
of more than once in 2 years. Duration is expressed as very brief if
less than 2 days, brief if 2 to 7 days, and long if more than 7 days.
Probable dates are expressed in months; November-May, for exam-
ple, means that flooding can oceur during the period November
through May. Water standing for short periods after rainfall or
commonly covering swamps and marshes is not considered flooding.

Flood plain. A nearly level alluvial plain that borders a stream and is
subject to flooding unless protected artificially.

Forage. Plant material used as feed by domestic animals. Forage can be
grazed or cut for hay.

Frost action. Freezing and thawing of soil moisture. Frost action ean
damage structures and plant roots.

Genesis, s0il. The mode of origin of the scil. Refers especially to the
processes or soil-forming factors responsible for the formation of
the solum, or true seil, from the unconsolidated parent material

Glacial drift (geology). Pulverized and other rock material transported
by glacial ice and then deposited. Also the assorted and unassorted
material deposited by streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt, commonly stratified,
deposited by melt water as it flows from glacial ice.

Glacial till (geology). Unassorted, nonstratified glacial drift consisting
of elay, silt, sand, and beulders transported and deposited by glacial
ice.

Glaciofluvial deposits (geology). Material moved by glaciers and sub-
sequently sorted and deposited by streams flowing from the melt-
ing ice. The deposits are stratified and occur as kames, eskers,
deltas, and outwash plains.

Glaciolacustrine deposits. Material ranging from fine clay to sand
derived from glaciers and deposited in glacial lakes by water
originating mainly from the melting of glacial ice. Many are inter-
bedded or laminated.

Gleyed soil. A soil having one or more nentral gray horizons as a result
of waterlogging and lack of oxygen. The term “gleyed” also
designates gray horizons and horizons having yellow and gray mot-
tles a5 a result of intermittent waterlogging.

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter. An individual! piece is a pebble.

Gravelly soil material. Material from 15 to 50 percent, by volume,
rounded or angular rock fragments, not prominently flattened, up to
3 inches (7.5 centimeters) in diameter.

Ground water (geology). Water filling all the unblocked pores of under-
lying material below the water table, which is the upper limit of
saturation,

Gully. A miniature valley with steep sides cut by rumming water and
through which water ordinarily rums only after rainfall. The distine-
tion between a gully and a rill is one of depth. A gully generally is
an obstacle to farm machinery and is too deep to be obliterated by
ordinary tillage; a rill is of lesser depth and can be smoothed over
by ordinary tillage.

Hardpan. A hardened or cemented soil horizon, or layer. The soil
material is sandy, loamy, or clayey and is cemented by iron oxide,
silica, calcium carbonate, or other substance.

Hemic goil material (mucky peat). Organie seoil material intermediate
in degree of decomposition between the less decomposed fibric and
the more decomposed sapric material.

Horizon, soil. A layer of soil, approximately parallel to the surface, hav-
ing distinct characteristics produced by soil-forming processes. The
major horizons of mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying plant residue, at
the surface of a mineral soil,

A horizon.—The mineral horizon, formed or forming at or near the
surface, in which an acecumulation of humified organic matter is
mixed with the mineral material. Also, a plowed surface horizon
most of which was originally part of a B horizon.

AZ horizon.—A mineral horizon, mainly a residual concentration of
sand and silt high in content of resistant minerals as a result of the
loss of silicate clay, iron, aluminum, or a combination of these.

B hovizon.-—The mineral horizon below an A horizon, The B horizon
i3 in part a layer of change from the overlying A to the underlying
C horizon, The B horizon also has distinetive characteristics caused
(1) by accumulation of clay, sesquioxides, humus, or a combination
of these; (2) by prismatic or blocky structure; (3) by redder or
browner colors than those in the A horizon; or (4) by a combination
of these. The combined A and B horizons are generally called the
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is
the solum.

C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is little affected by soil-forming processes and does
not have the properties typical of the A or B horizon. The material
of a C horizon may be either like or unlike that from which the
solum is presumed to have formed. If the material is lmown to
differ from that in the solum, the Roman numeral II precedes the
letter C.

E layer.—Consolidated rock beneath the soil. The rock commonly
underlies a C horizon, but can be directly below an A or a B
horizon.

Humus, The well decomposed, more or less stable part of the organie
matter in mineral soils.

Impervious soil. A soil through which water, air, or roots penetrate
slowly or not at all No scil is absolutely impervious to air and
water all the time.

Infiltration. The downward entry of water into the immediate surface
of soil or other material, as contrasted with percolation, which is
movement of water through soil layers or material.

Infiltration capacity. The maximum rate at which water can infiltrate
into a soil under a given set of conditions.

Infiltration rate. The rate at which water penetrates the surface of the
soil at any given instant, usually expressed in inches per hour. The
rate can be limited by the infiltration capacity of the soil or the rate
at which water is applied at the swface.

Irrigation. Application of water to soils to assist in production of erops.
Methods of irrigation are—

Border.— Water is applied at the upper end of a strip in which the
lateral flow of water is controlled by small earth ridges ecalled
border dikes, or borders.

Bastn.—Water is applied rapidly to nearly level plains swrrounded
by levees or dikes.

Controlled flooding.—Water is released at intervals from closely
spaced field ditches and distributed uniformly over the field.
Corrugation.—Water is applied to small, closely spaced furrows or
ditches in fields of close-growing crops or in orchards so that it
flows in only one direction.

Furrow.—Water is applied in small ditches made by cultivation im-
plements. Furrows are used for tree and row crops.

Sprinkler.— Water is sprayed over the soil surface through pipes or
nozzles from a pressure system.

Subirrigation.—Water is applied in open ditches or tile lines until
the water table is raised enough to wet the soil

Wild flooding.—Water, released at high points, is allowed to flow
onto an area without controlled distribution.

Kame (geology). An irregular, short ridge or hill of stratified glacial
drift.

Lacustrine deposit (geology). Material deposited in lake water and ex-
posed when the water level is lowered or the elevation of the land
is raised.

Large stones. Rock fragments 10 inches (25 centimeters) or more
across, Large stones adversely affect the specified use.

Leaching. The removal of soluble material from soil or other material
by percolating water.

Light textured soil. Sand and loamy sand.

Liquid limit. The moisture content at which the soil passes from a
plastic to a liquid atate.



HAMILTON COUNTY, INDIANA 49

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per-
cent silt particles, and leas than 52 percent sand particles.

Loess. Fine grained material, dominantly of silt-sized particles,
deposited by wind.

Low strength. Inadequate strength for supporting loads.

Medium textured soil. Very fine sandy loam, loam, silt loam, or silt.

Mineral soil. Soil that is mainly mineral material and low in crganic
material. Its bulk density is greater than that of organic soil

Minimum tillage. Only the tillage essential to crop production and
prevention of soil damage.

Moderately coarse textured (moderately light textured) soil. Sandy
loam and fine sandy loam.

Moderately fine textured (moderately heavy textured) seil. Clay leam,
sandy clay loam, and silty clay loam.

Moraine (geology). An accumulation of earth, stones, and other debris
deposi(;.ed by a glacier. Types are terminal, lateral, medial, and
ground.

Motiling, soil. Irregular spots of different ecolors that vary in number
and size. Mottling generally indicates poor aeration and impeded
drainage. Deseriptive terms are as follows: abundance—few, com-
mon, and -many; size—fine, medium, and coarse; and con-
trast—faint, distinet, and prominent. The size measurements are of
the diameter along the greatest dimension. Fiine indicates less than
5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters
{about 0.2 to 0.6 inch); and coarse more than 15 millimeters (about
0.6 inch).

Muck. Dark colored, finely divided, well decomposed organic soil materi-
al mixed with mineral soil material. The content of organic matter is
more than 20 percent.

Munsell notation. A designation of color by degrees of the three single
variables—hue, value, and chroma. For example, a notation of 10YR
6/4 is a color of 10YR hue, value of 6, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and 7.3.

Nutrient, plant. Any element taken in by a plant, essential to its
growth, and used by it in the production of food and tissue. Plant
nuirients are nitrogen, phosphorus, potassium, caleium, magnesium,
sulfur, iron, manganese, copper, boron, zine, and perhaps other ele-
ments obtained from the soil; and carbon, hydrogen, and oxygen ob-
tained largely from the air and water.

Outwash, glacial. Stratified sand and gravel produced by glaciers and
carried, sorted, and deposited by water that originated mainly from
the melting of glacial ice. Glacial outwash is commonly in valleys on
landforms kmown as valley trains, outwash terraces, eskers, kame
terraces, kames, outwash fans, or deltas.

Qutwash plain. A landform of mainly sandy or coarse textured material
of glaciofluvial origin. An outwash plain is commonly smooth; where
pitted, it i3 generally low in relief.

Parent material. The great variety of unconsolidated organic and
mineral material in which scil forms. Consolidated bedrock is not
yet parent material by this concept.

Peat. Unconsolidated material, largely undecomposed organic matter,
that has accumulated under excess moisture.

Ped. An individual natural soil aggregate, such as a granule, a prism, or
a block

Pedon, The smallest volume that can be called “a soil.” A pedon is three
dimensional and large enough te permit study of all horizons. Its
area ranges from about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the soil.

Percolation. The downward movement of water through the soil

Percs slowly. The slow movement of water through the soil adversely
affecting the specified use.

Permeabhility. The quality that enables the soil to transmit water or air,
measured as the number of inches per hour that water moves
through the soil. Terms describing permesbility are very slow (less
than 0.06 inch), slow (0.06 to 0.20 inch), moderetely slow (0.2 to 0.6
inch), moderate (0.6 to 2.0 inches), moderately rapid (20 to 6.0
inches), rapid (6.0 to 20 inches), and very rupid (more than 20
inches).

pH value. (See Reaction, soil). A numerical designation of acidity and al-
kalinity in soil,

Plasticity index. The numerical difference between the liquid limit and
the plastic limit; the range of moisture content within which the soil
remains plastie.

Plastic limit. The moisture content at which a soil changes from a

semisolid to a plastic state.

Poor outlets. Surface or subsurface drainage outlets difficult or expen-
sive to install

Productivity (scil). The capability of a sofl for producing a specified
plant or sequence of plants under a specified system of manage-
ment. Productivity is measured in terms of output, or harvest, in
relation to input.

Profile, soil. A vertical section of the goil extending through all its
horizons and inte the parent material

Reaction, soil. The degree of acidity or alkalinity of a s0il, expressed in
pH values. A soil that tests to pH 7.0 is described as precisely
neutral in reaction because it is neither acid nor alkaline. The
degree of acidity or alkalinity is expressed as—

pH

Extremely acid Below 4.5
Very strongly acid.. 45 to 5.0
Strongly acid Bl t0 5.5
Medium acd wnennsDB t0 6.0
Slightly acid ..coounrmemreeeians .6.1t0 65
Neutral........ccremrrecsierinnes 6.6 to 7.3
Mildly AKAHNE .....oceeeeee e secsenerssresanecnecesseemreenes 74t0 18
Moderately alkaline 79 to 84
Strongly alkaline

Very strongly alkaline.......... .

Regolith, The unconsolidated mantle of weathered rock and soil materi-
al on the earth’s surface; the loose earth material above the solid
rock. Soil scientists regard as s0il only the part of the regolith that
is modified by organisms and other soil-building forces. Most en-
gineers describe the whole regolith, even to a great depth, as “soil.”

Relief. The elevations or inequalities of a land surface, considered col-
lectively.

Residuum (residual soil material). Unconsclidated, weathered, or
partly weathered mineral material that accumulates over digin-
tegrating rock.

Rill. A steep sided channel resulting from accelerated erogion. A rill is
generally a few inches deep and not wide enough to be an cbstacle
to farm machinery.

Rooting depth. Shallow root zone. The soil is shallow over a layer that
greatly restricts roots.

Runoff. The precipitation discharged in stream channels from a
drainage area. The water that flows off the land surface without
sinking in is called surface runoff; that which enters the ground be-
fore reaching surface streams is ecalled ground-water runoff or
seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral fragments from 0.05
millimeter to 2.0 millimeters in diameter. Most sand grains consist
of quartz. As a soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Saprie soil material (muck). The most highly decomposed of all organic
soil material Muck has the least amount of plant fiber, the highest
bulk density, and the lowest water content at saturation of all or-
ganic soil material

Seepage. The rapid movement of water through the soil. Seepage adver-
sely affects the specified use.

Sheet erosion. The removal of a fairly uniform layer of soil material
from the land surface by the action of rainfall and runoff water.
Shrink-swell. The shrinking of soil when dry and the swelling when
wet. Shrinking and swelling can damage roads, dams, building foun-

dations, and other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that range in diame-
ter from the upper limit of clay (0.002 millimeter) to the lower limit
of very fine sand (0.05 millimeter). As a soil textural class, soil that
is 80 percent or more silt and less than 12 percent clay.

Slope. The inclination of the land surface from the horizontal Percent-
age of slope is the vertical distance divided by horizontal distance,
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20
feet in 100 feet of horizontal distance,
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Soil. A natural, three-dimensional body at the earth’s swrface that is
capable of supporting plants and has properties resulting from the
integrated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 millimeters in equivalent
diameter and ranging between specified size limits. The names and
sizes of separates recognized in the United States are as follows:
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0

to 0.5 millimeter); medium sand (05 to 0.25 millimeter); fine sand .

(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); siit
{0.05 to 0.002 millimeter); and elay (less than 0.002 millimeter),

Solum. The upper part of a soil prefile, above the C horizon, in which
the processes of soil formation are active. The solum in mature soil
consists of the A and B horizons. Generally, the characteristics of
the material in these horizons are unlike those of the underlying
material. The living roots and other plant and animal life charac-
teristics of the soil are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in diame-
ter.

Stratified. Arranged in strata, or layers. The term refers to geologic
material. Layers in soils that result from the procesaes of scil for-
mation are called horizons; those inherited from the parent material
are called strata.

Striperopping. Growing crops in a gystematic arrangement of strips or
bands which provide vegetative barriers to wind and water ercosion.

Structure, soil. The arrangement of primary scil particles into com-
pound particles or aggregates that are separated from adjoining ag-
gregates. The principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates longer than
horizontal), colummnar (prisms with rounded tops), blocky (angular
or subangular), and grarular. Structureless soils are either single
grained (each grain by itself, as in dune sand) or massive (the parti-
cles adhering without any regular cleavage, as in many hardpans).

Subsoil. Technieally, the B horizon; roughly, the part of the solum below
plow depth.

Substratum, The part of the soil below the solum

Subsurface layer. Technically, the A2 horizen, Generally refers to a
leached horizon lighter in color and lower in content of organic
matter than the overlying surface layer.

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un-
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen-
timeters). Frequently designated as the “plow layer,” or the “Ap
horizon.”

Taxadjuncts. Seils that cannot be classified in a series recognized in the
classification system. Sueh soils are named for a series they
strongly resemble and are designated as taxadjuncts to that series

because they differ in ways too small to be of consequence in in-
terpreting their use or management.

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating,
bordering a river, a lake, or the sea. A stream terrace is frequently
called a second bottom, in contrast with a flood plain, and is seldom
subject to overflow. A marine terrace, generally wide, was
deposited by the sea.

Texiure, soil. The relative proportions of sand, silt, and clay particles in
a mass of soil. The basic textural classes, in order of increasing pro-
portion of fine particles, are sand, loamy sand, sandy loam, loam,
#ilt, silt loam, sandy clay loem, clay loam, silty clay loam, sandy
clay, silty clay, and clay. The sand, loamy sand, and sandy loam
classes may be further divided by specifying “coarse,” “fine,” or
“very fine.”

Thin layer. Otherwise suitable soil material too thin for the specified
use.

Till plain. An extensive flat to undulating area underlain by glacial tilL

Tilth, soil. The condition of the soil, especially the soil structure, as re-
lated to the growth of plants, Good tilth refers to the friable state
and is associated with high noncapillary porosity and stable strue-
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif-
ficult to till.

Topseil (engineering). Presumably a fertile soil or soil material, or one
that responds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens,

Upland (geology). Land at a higher elevation, in general, than the alluvi-
al plain or stream terrace; land above the lowlands zlong streams.

Water table. The upper limit of the soil or underlying rock material that
is wholly saturated with water.

Water table, apparent. A thick zone of free water in the soil An ap-
parent water table is indicated by the level at which water stands
in an uncased borehole after adequate time is allowed for adjust-
ment in the surrcunding soil.

Water table, artesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uneased borehole.

Water table, perched. A water table standing above an unsaturated
zone. In places an upper, or perched, water table is separated from
a lower one by a dry zone.

Weathering. All physical and chemical changes produced in rocks or
other deposits at or near the earth’s surface by atmospheric agents.
These changes result in disintegration and decomposition of the
material.

Well graded. Refers to a scil or soil material consisting of particlea well
distributed over a wide range in size or diameter. Such a soil nor-
mally can be easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.



Illustrations



52

SOIL SURVEY

e P

Figure 1.—The dark colored areas are Brookston soils, and the light colored areas are Crosby soils.

Figure 2—Brookston and Crosby soils surround Patton soils that are in the lowest part of the depression. The original
surface layer of the Patton soils has been covered by an overwash of light colored soil material.
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Figure j.—General pattern of soils and underlying materigl in the Ockley-Westland-Fex map unit.
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Figure 5.—Nearly level Westland soils (above) are on the terrace in the
foreground. Hennepin soeils are on a typical upland break in the
background.

Figure 6.—Silurian Age limestone (at left) is exposed in this quarry.

Thickness of the limestone visible in the photograph is about 25 feet.

Milton Variant and Randolph Variant soils formed in loamy outwash
that is underlain by this limestone.
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Figure 8.—General pattern of soils and underlying material in the Shoals-Genesee map unit.
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Figure 9.—Woodland in an area of Miami silt loam, 0 to 2 percent slopes.
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Figure 11.—This tree in an area of Houghton muck has been uprooted by windthrow.
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TABLE 1.--TEMPERATURE AND PRECIPITATION

[Data recorded at Whitestown (temperature) and Noblesville (precipitation)]

| Temperature ! Precipitation

| ] 1 2 years in 10 will have | ] 1 year in 10 i | Average

1 ! | at least 5 days with-- | | will have-- i Days | depth of

i i ! | 1 i ] i with | snow on

Month | Average )Average | Maximum ! Minimum ! Average | i ! snow ldays with

i daily | daily | temperature |temperature | monthly | Less i More icover oflsnow cover

I maximum {minimum !equal to or |equal te or | total i than== | than-- I 1 inch lof 1 inch

1 i thigher than--|lower than--| 1 i lor more | or more

1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 | 1 1

i 9F 1 °F i °F ! °F i In ! In | In i i In

| i i | | i ) i !

i H 1 i i i ! | '
January---| 35 ! 18 ! 58 i -7 i 2.6 ! 0.7 i T ) 11 40

1 1 1 1 1 1 1 ] 1

i 1 1 1 ] 1 1 t 1
February--| 39 ! 21 | 59 | -1 ! 2.2 i 0.6 H 3.7 H 7 T2.8

1 1 1 1 1 1 1 1 ]

1 1 1 1 I ] t 1 3
Marche===- i 49 ! 29 | T2 ) 10 i 3.1 i 1.4 i 5.9 i 2 I 2.6

1 ] ] 1 ] 1 1 1 1

] 1 1 1 ¥ t I 1 o
Aprileo—e-- P83 S B 81 ! 24 IR O ! 1.6 L 7.0 oMy 1.8

1 1 1 t H 1 1 1 1

I i ] | 1 1 1 1 1
May-——==—- ! T4 i 50 1 a7 i 33 i 4.2 | 1.7 i 7.0 i 4] i 0

1 ] 1] ] 1 1 1 1 ]

1 ' 1 ' 1 i 1 1 ]
June-—-——-- H 83 i 55 i 93 i Ly i 4.1 i 1.8 i 6.6 | 0 i 0

1 t ] 1} 1 ] 1 1 1

1 I t i 1 | 1 1 1
July---=wu- i 86 i 61 i 9y i 50 i 3.7 i 1.6 ! 7.0 i 1 I 0

* 1 1 1 1 1 ) 1 ]

I 1 1 1 ] 1 | 1 1
August----} au | 59 i 93 i 46 i 2.9 i 1.4 i 5.4 ; a 0

1 1 1 1 ) 1 1 ] ]

1 1 1 1 I 1 1 ] I
September-| 75 ! 52 ! 91 ! 36 ! 2.7 ] 1.1 1 6.3 ' 0 1o

1 1 1 1 1 1 1 1 t

1 ] 1 1 1 1 I 1 N i
Gectober—---} 66 H 42 ! g2 ! 25 ! 2.4 ! 0.8 ! 4.2 | 0 Y

1 ] ] ' 1 1 1 1 1

1 ] 1 | ] I i 1 1
November--| 51 ! 31 ' 70 ' 13 ' 2.9 ! 1.1 i 4.5 ! 1 i 2.6

[] 1 t 1 t 1 1 t 1

1 1 1 1 i 1 1 1 1
Decembepr-~| 38 i 21 H 60 ! 0 H 2.4 i 0.8 i LT | T 3.1

] 1 1 1 1 ] 1 1 1

1 1 i ] 1 3 1 - 1 1

Year---| 62 L4 962/ | -a93/ 1 37.2 Po30.9 1 46.9 io28 1 3.3
t 1 ] 1 1] 1 1 1 !
I ] ] 1 | 1 1 | !

1/Less than 1/2 day.
£/ Average annual highest maximum.
2/ Average annual lowest minimum.

TABLE 2.--PROBABILITIES OF LAST FREEZING TEMPERATURES
IN SPRING AND FIRST IN FALL :

[Data recorded at Whitestown]

] Dates for given probability and temperature of--
Probability | TR F

| 200 F ] 2H0°F ) 2RO F 1 320F
i or lewer | or lower | or lower | or lower | or lower
T T T T T
1 | I ] I
Spring: ! ] ! | i
i ] i i i
1 year in 10 ! ) i I i
later than-- | Mar. 27 | Apr. 7 | Apr. 19 | May i i May 15
t 1 ] 1 1
I 1 | 1 1
2 years in 10 | | i ) ! ,
later than-- | Mar. 21 | Apr. 1t | Apri 13 1 Apr. 28 ! May 11
1 1 1 ! [l ]
t 1 1 1 1
5 years in 10 | i i ; ! i
later than-- | Mar., 10 | Mar. 20 | Mar. 31 | Apr. 16 | May 2
] 1 1 1 1
1 1 1 1 1
Fall: i ! i i i
t 1 ] 1 '
| 1 ] 1 I
1 year in 10 ! i i i i
earlier than--) Nev. 9 | Oect. 30 |} CQet. 22 | Oct. & | Sept. 25
1 1 1 1 1
[l 1 1 I 1
2 years in 10 ! ! ! H i
earlier than--) Nev. 1% | Nov, & | Oct. 26 | 0Oct, 13 ] Sept. 30
1 1] t 1 1
1 ' 1 ¥ 1
5 years in 10 | ' i i i
earlier than--] %Nov. 28 | Nov. 17 | Nov. 4 | oOct. 25 ! Qect. 10
1 1 1 - 1 1
1 1 1 1 ]
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TABLE 3.--POTENTIALS AND LIMITATIONS OF MAP UNITS ON THE GENERAL SOIL MAP FOR SPECIFIED USES

I Extent | Cultivated] GSpecial | ] T fntensive | Extensive
Map unit ! of area | farm nrops| crops | Woodland | Urban uses| recreatien | recreation
‘ ) ' i | i areas ' areas
' Pct | | i ! | ]
' i i 1 i | |
i i | i i | i
1. Crosby-Brookston---| 59 jGood----~~- {Fair: |Fair: iPoor: {Poor: |Poor:
i | | wetness, | wetness. | wetness. | wetness. } wetness.
L4 1 1 1 t 1 ]
| 1 1 1 | 1 1
2., Miami=Croshy~me==== i 27 {Fair: (Fair———-——-- 1Good==a=-=- {Fair: {Fair: {Fair:
i | erosion, | ) | wetness, | wetness, ! wetness,
! | wetness. | b | slope. ! slope )
1 1 1 ] 1 1 1
1 1 1 1 ] 1 1
3. Ockley-Westland-Fox! 9 jGood—-=-——-~ 1Good—mmmum {Good=mmmeam 1Good=mamm-~ 1Gocd-==mma=- 'Good,
1 1 1 1 1 1
1 1 1 1 ] 1 1
4., Shoals-Genesee--—-- ! 5 1Fair: {Poor: 1G00d=mmamm=— {Poor: | Poar: 1Fair:
i i fleoding., | flooding. | | flooding. ! flooding. | flooding.
| | ! E | B E
1 | ] 1 1 1 I
TABLE 4.,--ACREAGE AND PROPORTIONATE EXTENT OF THE SCILS
v | i
Map ! S0il name } Acres |Percent
symbol | H
i | i
] 1 1
Br IBrookston silty elay loameemeecm oo oo e ————— ! 62,510 | 24.Y4
CrA |Crosby silt loam, 0 to 23 percent 5l0pPE8ammmmmccmmcmmmm e 1 93,764 | 36.5
Fni IFox loam, 0 to 2 percent Slop@S-mememmom o e oo ———————— ! 1,402 | 0.5
FnB2 |Fox locam, 2 to 6 percent slopes, erodedese-mme oo mmcccccmcm e e — e emm ! 1,465 | 0.6
FxC3 |Fox clay loam, 8 to 18 percent slopes, severely erodedevemeccmmmeeccccameeeceoomo—— ! 1,099 i 0.4
Ge lGenesee 511t lO@M-+-sommmmm e - — e — e M m e ————— i 3,295 | 1.3
HeF IHennepin loam, 18 to 50 percent slopeS——e—-memecmccmcce e e — e m ! 1,860 1 0.8
Ho JHOUEHhTON MUCK === m e et e et e e e e e e e e e e m e e m e mr o v m— i 321 0.1
MmA IMiami silt loam, 0 to 2 percent Slop@S==mmememmeemmmm—m— o e vmtmm—————— ; 7,718 1 3.0
MmB2 IMiami silt loam, 2 to £ percent slopes, eroded-~-——cememeemmmmememm—— e —————— oo i 29,379 | 11.4
MmC2 !Miami silt loam, & to 12 percent slopes, ercded-—r-——c—cc-—cmmm s smmmccmm—————en—— ) 3,923 | 1.5
Mmb2 [Miami silt loam, 12 te 18 percent slopes, eroded-—-secmememmecmmmmmmrc e } 1,311 0.5
MoC3 !Miami clay loam, 6§ to 12 percent slopes, severely eroded-—--=sosmmmmcmme e e e r— e e ) 3,496 | 1.4
MoD3 IMiami clay loam, 12 to 18 percent slopes, severely erodede—-memcmmcmmcm e c e mmmee ! que | o.u
Mx A 'Milton Variant silt loam, O to 2 percent slopeS--—--——-—semmmmcccccmmcmeanroae——— - i 701 1 0.3
NnA INineveh loam, 0 to 2 percent 3l0pESm=memmmmmmemeemmmmsr oo mmmmm—— e | 288 ! 0.1
Och tockley silt loam, O to 2 percent 5lopeS——-—--—mmmmm s ———————— i 8,278 | 3.2
OcB2  (Ockley =ilt loam, 2 to 6 percent slopes, eroded-----c--mmrormmmmcmm e mmm e i 1,225 !} 0.5
or [0SR Ao T= ¢4 A [ ST e B e LR LT i 1,044 | 0.4
Pa 'Palms mMucK—————— e mammmmmmEEEET T ——m e m e emmmm———— i 217 1} 0.1
Pn IPatton Silty clay 1oaM--emmmm e e e e e i 11,158 | 4.3
Ps IPatton silty elay loam, limestone substratume---mocmercmm et oo i 501 | 0.3
Pt L P 3£ mm it t 7 rrmm e e < mmmm———— === : 1,017 1 0.
Ra |Randolph Variant silt loam-—-—--cmccmmmre o smmmmmmmmmmmm e —— e mm e mmmm—a i 336 i 0.1
Ro IROSS lO@Me—mmmt s m e mm e mm e m e m e e mmm e mmm e e m e m e ! 656 | 0.3
Sh 18hoals silt loame-e=wm- e LT e T TR R L L ! 5,775 |- 2.6
St 1S1eEth 1OAM=mm === m oot T e m e m—— ! 931 | 0.4
Sx |Sloan silty clay loam, sandy substratuM-—e—--eeeaccccmocce e 1 1,273 | 0.5
We IWestland silty ¢1ay lO&AM=—m o oo e e e e 1 4,886 | 1.9
Wh I Whitaker LO&amMe=—— <o = mm e e mmmm e m e e mmmmmmmmm e ——— e ! 1,007 | 0.4
! WALer Bre8S-——=—m—a e = ! 3,758 3 1.5
1 ]
1 | ] —————
! TOtElmm e e e e e e m e m e e m e ———— | 256,640 E 100.0
[ 1
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TABLE 5.--YIELDS PER ACRE OF CRCPS AND PASTURE
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

T

1

S0il name and Grass-legume |
t

|

! ! T H
i i i i
map symbol { Corn | Soybeans i Winter wheat | hay Tall fescue
] t ] 1 1
I ] ! 1 1
R Bu i Bu I Bu i Ton i AUM*
1 — ) - ) - ! — t -
Ty ! i i i i
Pits ] i | i i
i i | i |
RAmmmmm e ! 105 ! 35 ! 4o | 3.5 i 5.5
Randolph Variant ! ! ! | i
1 ] ) 1 1
1 . 1 1 ] 1
T J 130 ! 45 ! 50 ' 5.5 i 8.8
Ross g | i | i
i ! i ) |
Shemmmm e e ! 100 ! 42 ! 33 | 3.0 ' 8.0
Shoals ! ' ! | i
] 1 1 1 1
1 1 1 ] 1
B mm e m e m e ] 120 ! 4z ! U ' k.0 ' 8.0
Sleeth i i i ! i
] ¥ ] 1 1
I | I 1 1
SR mmm et ! 95 ! Y2 ' 45 | 4.6 i 9.2
Sloan ! - ' i ) i
i i | i i
W rmmm—mm—m——m————————— ! 140 ! 45 ! 45 ! L.6 | 9.2
Westland | | ' ! |
' ] 1 ] 1
| 1 1 3 1
Wi mm e mmm—mm——————————————— ! 125 ! y2 ' 45 ' 4.1 ) 8.2
Whitaker i i i |
1 L ] 13
1 | 1 ]

* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one
mule, five sheep, or five goats) for a period of 30 days.
** See description of the map unit for composition and behavior characteristies of the map unit.
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[Cnly the soils suitable for production of commercial trees are listed.

S0IL SURVEY

TABLE 6.-=-WOODLAND MANAGEMENT AND PRODUCTIVITY

information was not availablel

Absence of an entry indicates that

1
j0rdi-

Management concerns

Potential productivity
T

black walnut,
black locust.

T T
. 1 ]
S0il name and i | Equip- | T | I i
map symbol {naticnlErosion | ment |[Seedling| Wind- | Important trees 1Site | Trees to plant
{symbollhazard | limita-imortal- | throw | {index|
i i ' tion } ity | hazard | ! !
i i ! | i i i i
! i } | ! ! } i
B —ememcm e e e ! 2w !8light |Severe |3evere |Moderate!Pin oak---------su-- i 85 |Eastern white pine,
Brookston | o i ! ! IWhite caKem-mmemeemm- ! 75 | baldeypress,
i 1 i 1 i ISweetguM—em e e e mmm e 1 90 | Norway spruce,
H i ! } ! iNorthern red ocak----} 7% | red maple,
i | i | i i \ { white ash,
i i i i i i i \ sweetgum.
i ! i i i ! ! }
CrA-e——mmmmm e = I 3¢ 13light 13light !3light 1S$Slight IWhite ocak----------- i 75 {Eastern white pine,
Crosby | | | ! | IPin oakeme=mmcmcmccemr ! 85 | baldecypress,
! i i i i JYellow-poplar-=mme—= ! 85 ! white ash,
i ' i i i ISweebgule—r—cswm———— i 80 | red maple,
i i i i | {Northern red oak----} 75 | yellow-poplar,
! ! | ' ! ; ! ! American sycamore.
1 1 1 1 1 1 1 1
I i 1 1 1 1 1 I
FnA, FnB2, FxC3---=—] 20 151ight [Slight !S3light |Slight {Northern red oak----i B0 (Yellow-poplar,
Fox | ! ! ! | iWhite cak-—me———mua-n | === | white ash,
| i | | i 'Sugar maple-——-———-- | ——— | eastern white pine,
i i i i i | i ! red pine,
i ' i | ' i ! | black locust.
i i i i i | i |
Gmmmmmm e e e ! 1o }8light |slight |Slight }8light |Yellow-poplar------- 1 100 |Eastern white pine,
Genesee | i | i | \ i | black walnut,
i | ' ' | g ' | yellow-peplar,
| i { i i i ! ! black locust.
i i ! i i ' ! i
HeF-mmmmmmmmee e e o= ! 1r !Severe !Severe [8light |Slight !Northern red cak----! 85 [Northern red oak,
Hennepin i i i i ! IWhite pake=mmreaam== | === | white oak,
i i i i | ! H | green ash,
! | | ! ' i | ! black walnut,
! ! ' f i ! ! ! eastern white pine,
! i i ) i ! i i red pine,
! i | | i ; 1 ! eastern redcedar.
] 1 1 1 T | ] 1
1 | I 1 I | ] 1
Ho————wcmmcc e e ! lw }3light !3Severe !Severe |Severe 'Red maple-——-—--———-| 46 |
Houghton i ! P f ! 1Silver maple——==-=a=- b=
i i i | ! IWhite ashe--eeeeeea- [
E ' | ' I iQuaking aspen-—me=——-- .
1 1 1 1 1 1
t 1 1 1 1 ] 1 I
MmA, MmB2, MmC2, | ! i ! ! ! !
MmD2, MoC3, MoD3--1 1o 13light |Slight |Slight [3light |White cak----------- ! 90 |Eastern white pine,
Miami | 1 i i i !Yellow-poplar--=---- ! 98 ! red pine,
| | ! | i 1SweetguUm-m—mm—e————— | 76 | white ash,
' ! i | | i i | yellow-poplar,
| ! 1 i i ! H ! black walnut,
| ! | | i i | | black locust.
i ] i i i i i i
MAA-mm e m e ! 20 !Slight 13light I!S8light {Stight |Northern red cak----} 80 |Eastern white pine,
Milton Variant { | ! i i iWhite ash-=-——-eac--- ! === | vyellow=-poplar,
| ' i i | jYellow-poplar—-——-—-—- ! 95 | black walnut.
i i i | i {Black walnut---===-- T
i i | i i !Black cherry--—-—--——--— RN
| i i i i i ] |
NNA-—— e e mmmm e e e m ! to 18light 18light |(Slight |3light |White cak--=cmeear-o 1 90 |Eastern white pine,
Nineveh ! i i i i {Yellow-poplar------- ! 98 | red pine,
| i | i i | Sweetgum———————---—~ i 76 ! blaek walnut,
| | } i ! ! ! ! yellow-poplar,
i i | i i i i ! white ash.
i ! ! : i ! ! |
Och, OcB2----—--—-—- I 1a {8light [Slight {Slight [81ight |[White oak----ec------ ' 90 {Eastern white pine,
Ockley } Vo iNorthern red oak----} 90 | red pine,
! i {Yellow-poplar--—~--—-- 1 98 white ash,
E 1 {SweelgUNmmmm— e~ 176 yellow-poplar,
]
| |
! i
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American sycamore.

TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued
] | Management concerns I Potential productivity |
Scil rame and fordi- | I Equip~- | | | ] |
map Symbol 'nationlErosion | ment !3eedling! Wind- | Important trees 1Site | Trees to plant
tsymbol!hazard | limita-imortal- | throw i lindex|
| i ! tion | ity ! hazard | 1 !
] i i ' V | | '
i ! ! | | } i !
Pa-——-—ccmm—mmmm | L4y !3light |Severe |Severe |Severe |[Red maple----------- Vooue )
Palms ! ) ) | i 15ilver maple-—====-- b
| ! ! ! ! TWhite ashe--==m--om- D ommm
i i ) | i 'Quaking aspen---—---- b
: 1 | i i ! i : !
Pn, Ps-—---cemm—me= ' 2w 18light |Severe 'Moderate|Mcoderate|Pin cak---c—-mem=-— ! 85 !Fastern white pine,
Patton | | | H 1 'White oakew—=m==r-—= 1 75 | baldeypress,
i i i i | ISweetgule——emm—————— ! 80 | Norway spruce,
| i i i ! !Northern red oak---={ 75 | red maple,
' | f i i | H | white ash,
i i | | | ! ! | sweetgum.
| ' i i i | i |
Raemmm—mmmmmmr oo ! 30 !Slight Slight 1Slight {3light [Northern red oak---—-! 75 |Eastern white pine,
Randolph Variant | | i i | {Pin ocak-—mwmemeeeamv ! B85 | baldcypress,
! | i | ! |Yellow-poplar———-=—== ! 85 | white ash,
: | ! ! ! |Sweetgum—mm—m—mmmmm i 80 | red maple,
i i i i i IWhite oake-===—-=-—- ¢ 75 | yellow-peoplar,
i ! | i ! | ! ! American sycamcre.
! i ' } ! ' ) } !
RO——mmmmm s — ! 1o 'Slight !3light ISlight [Slight !Northern red oak----i 85 iEastern white pine,
RosS ! ! | i i 'Yellow-poplar—-—---- ! 95 | black walnut,
i | | i i |3ugar maplé--=-o—--- ! 85 ! white ash,
i i i i i ! i ! Norway spruce,
i E i : : | ! | yellow-poplar.
1 1 1 1 1 1
1 1 I 1 1 1 1 [
Sh-—-mmmsmmmmm - ! 2o !8light |Slight !Slight (Slight (Pin ocak------- dm—— ! g0 |Sweetgum,
Shoals i i 1 | i | SweetgUM—cemmm——— ' 85 | red maple,
| i i i H 'Yellow-poplar-—---—— ! 90 ! swamp chestnut oak,
! i | i i |Virginia ping-—===-= i 90 | pin oak,
} i | i i lEastern cottonwood--| --- | yellow-poplar,
) i i ! ) 'White aghe===m--—-—= | om——
| ! ! ! i | | '
Sf——mmmmme e ! 2o 'Slight {Slight }Slight 1{3light (Pin cak-==wr-=-----= ! 85 }Eastern white pine,
Sleeth i | | J i |Yellow-poplar----~-- ! B85 | baldeypress,
! | ! ' ' | SWeetguUMmmm e m— s ! B8O | white ash,
| H i ! i IWhite oak-=====——-==o ! 75 } red maple,
i ' ! ' ! ! ' ! yellow-poplar,
i i i i | H } ! American sycamore.
! i ! ! i ' ] !
Smmm e e m e —m ! 2w !Slight !Severe [Severe [Severe (Pin ocak----wem-e---—- ! 85 !Eastern white pine,
Sloan i ! ! | ! IRed maple—-—v—====n—— | —== ! baldeypress,
! i ! 1 i |Swamp white oak----- ! -—— | Norway spruce,
| i i i i fWhite ashem—-——-—-== | === | red maple,
| ! i ' ! l3weetbEumM-—cr == ——— ! 90 ! white ash,
' v i ! i | ! | sweetgum.
! | ! ! i ! ! '
e ettt ! 2w !8light !Severe |3evere |Severe (Pin oak-------—=---- T 85 JEastern white pine,
Westland 1 i H | i lSweetgum————mmm————— ! 90 | baldeypress,
| i i ! i 'White Ogl=—=———w===—= ' 75 | Horway spruce,
i 1 i i | ! i ! red maple,
} | i i i | i ! white ash,
| 1 i i i i 1 ! sweetgum.
i ! ' i | i ' i
Whe—mmem e mm e ! 30 !8light 1{Slight {3light [Slight (White ocake-r-—--=--- ! 75 iEastern white pine,
Whitaker i i ! i H IPin 0ak-=————m-——no- ! 85 | baldecypress,
: 1 i i i 'Yellow=poplar-———w-- ! 85 | white ash,
i i ; ' lSweetguM—=mmm—m————— ' 80 | red maple,
i | | H "Northern red cak----! 75 | yellow-poplar,
1 1 ] 1 1
| e e |




[The symbol < mean

S0IL SURVEY

- TABLE T7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

3 less than; the symbol > means more than.

generally do not grow to the given height on that soill

Absence of an entry indieates that trees

301l name and

Trees having prediet
F

ed Z0-year average

heights, in feet, of--

1
; ‘
map symbol ! <8 ! 8-15 16-25 26-35 >35
1 t »
i ¥
1 !
! |
Bre——eem e \Gray dogwood, ' Redosier dogwood, JNerthern white- -— Green ash,
Brookston ! dwarf purple { Amur honeysuckle,| cedar, medium Lombardy poplar.
! willaw, ! silky dogwood. purple willow,
1 ) tall purple
H H willow, Siberian
! H erabapple.
1 1
I 1
Crl—mmm e {Cutleaf stag sumac{Blackhaw, - American basswood,Eastern white
Crasby i arrowwogd, rose- Norway spruce, pine.
L]

FnA, FnB2, FXC3==-
Fox

Genesee

Hennepin

Houghton

MmA, MmB2, MmCZ,
MmD2, MoC3, MoD3-
Miami

Milton Variant

See fcotnote at

iMockorange======--

iGray dogwood,
dwarf purple
willow.

'Mockorange—-—-—----

end of table.

of-sharcn, Amur
honeysuckle, Amer
cranberrybush,
antumn-clive,

fAutumn-olive, Amur
honeysuckle,

blackhaw,
serviceby, Amer
cranberrybush,

cornelian cherry
dogwd.

Eurcopean
burningbush,
blackhaw, late
lilac, Amur
honeysuckle,
shadblew
serviceby, Amer
cranberrybush,
autumn-olive.

European
burningbush,
blackhaw, late
lilac, Amur
honeysuckle,
autumn-olive.

Amur honeysuckle,
redosier dogwood,
silky dogwood,

1
]
]
1
[]
]
:
]
]
t
1
:
)
1
t
1
[]
1
1}
]
1
]
[]
1
!
'
1
|
1
]
]
1
b
1
!
shadblow H
]
1
]
;
1}
]
1]
t
]
1
]
|
I
1
1
]
1
]
1
1
1
|
1
1
]
]
1
13
1
1
1
'
]
]
]
1
1
|
I
]
1
1
1
'
1

Blackhaw, late 1
lilac, Amur i
honeysuckle, 1
shadblow H
serviceby, winged]
euonymus, Amer i
cranberrybush, i
autumn-olive, i

L

European H
burningbush, H
blackhaw, late i
lilac, Amur |
honeysuckle, i
shadblow 1

serviceby, Amer |

cranberrybush, |
autumn-olive. |
'
|

Eastern hemloclk=—-

Eastern hemlock=-=~

Northern white-
cedar, tall
purple willow,
medium purple
willow.

Eastern hemlock,
European '
burningbush.

Eastern hemlock---

white spruce

Norway spruce
white spruce
imerican
basswood,

Norway spruce

Norway spruce

Norway spruce

Norway spruce

Hl
1

1
1
’
|
1
1
r

i

1
1
t
1
1
3

o e e e e e e e e e e e e e = e e =]

Eastern white

a
pine.

Eastern white
pine,
honeylocust.

Honeylocust,
eastern white
pine.

Lombardy poplar.

Eastern white
pine,
haoneyleocust.

Honeylocust,
eastern white
pine.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

67

Trees having predicted 20-year average
t

heights, in feet, of=--
T ¥

Spil name and

T

3

tall purple
willow.

I
i ; i
map symbol | <8 i B-15 : 16-25 i 26-35 | >35
. 4 1 1 1 1 ]
1 1 1 1 ]
i | i | i
| ! i ! !
NAmmmmm e e e IMockorange-—-—--==-- {European 'Eastern hemlock--—|{Norway sprucg----- |Eastern white
Nineveh 1 | burningbush, ) 1 | pine,
! | blackhaw, late | ; | honeylocust.
! Y 1lilac, Amur ! ! |
} | honeysuckle, i i i
i ! zhadblow i ) |
! | serviceby, Amer | | i
! | cranberrybush, ! !
! ! autumn-olive. H i
! ! ' ! '
Ocd, QeB2--——muee- i - lAutumn-olive, Amer|White spruce--—--- iEastern white 'Carclina poplar.
Ockley i \ eranberrybush, ! ! pine, Norway 1
| I late lilac, ! | spruce. !
! ! Tatarian ! i i
! ! heneysuckle. i 1
' i | ! i
or¥*, i ! | I i
Orthents ! f i ! i
! : | i i
Pa——mmmmm e e 1Gray dogwood, Northern white- {Tall purple ! -—— |Lombardy poplar.
Palms ! dwarf purple ! cedar, Amur ! willow, medium | |
| willow. ! honeysuckle, ! purple willow, i )
i ! silky dogwood. ! redosier dogwood. | !
1 1 1 1 ]
] 1 1 I I
Ple—— e m ! - 18ilky dogweod, 'Amur maple, i —-——- \American sycamore,
Patton i ! redosier dogwood.) northern white- | ! Lombardy poplar.
! | | cedar, tall ! '
! : ! purple willaw, | !
! ' | medium purple ! !
H 1 I willow. i {
i ! i | |
PS—mmcmmmmmmmmm e iGray dogwoad, 'Amur honeysuckle, |Northern white- i -— iLembardy poplar.
Patton ! dwarf purple ! redosier dogwood,] cedar, tall i 1
i willow. | silky dogwood. ! purple willow, i i
! ! ! medium purple i !
1 i I willow. i i
: ! i ‘ |
PLE¥, i i | i i
Pits ; ! I 7 :
: } i ! 1 !
R@~——mmmmmm———mmm 'Cutleaf stag sumac|Blackhaw, ! — ' American basswood,|Eastern white
Randolph Variant | | arrowwood, | | Norway spruce, { pine.
1 i cornelian cherry | | white spruce. !
! | dogwd, rose-of- | i i
| ! sharon, Amur i | !
! ! heneysuckle, Amer| i
! ! eranberrybush, ' i
! ! gutumn-olive. ! ' E
1 1 1 ]
] 1 1 1 I
ROm—mmmmmmm e 'Mockorange———-=--—-- \European 'Fastern hemloclk---!Norway spruce----—- iHoneylocust,
Ross ! ! burningbush, i 1 ! eastern white
| ! blackhaw, late 1 ! | pine.
! ! lilac, Amur i i
! ! honeysuckle, ! i !
! | shadblow | i !
' ! serviceby, Amer | i i
! | eranberrybush, i i
' ! autumn-olive, | ' E
| i ' i i
Shemmrm—mmm \Gray dogwood, {Redosier dogwood, |Northern white- H -—= |Lombardy poplar.
Sheals { dwarf purple ! silky dogwood, | cedar, medium i i
willow. { Amur honeysuckle.| purple willow, ! i
1 ’ ]
| a a
i i i

[
3
]
I
]
'
+
I

See footnote at end of table.
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S0IL SURVEY

TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Ceontinued

Scil name and

Trees having predicted 20-year average heights, in feet,
] 1 )

of--

cranberrybush,
blackhaw,
shadblow
serviceby,
arrowwood,
cornelian cherry
dogwd, rose-of-
sharon.

American
basswood .

1
1
! i
map symbol H <8 i §-15 1 16-25 i 26-35 i >35
1 1 1 1 1
; i I T ¥
1 1 1 1 I
' | ! | ]
Stem—rm e iCutleaf stag sumac|Blackhaw, {White spruce------ |American basswood, |Eastern white
Sleeth i | arrowwood, i | Norway spruce. | pine.
| | cornelian cherry | i H
! | dogwd, rose-of- | i |
! { sharon, Amur i { i
! | honeysuckle, Amer] i
! ! cranberrybush, H i }
H | autumn-olive. ! ! |
] 1 1 1 1
1 ] 1 1 3
Y IGray dogwood, |Amur honeysuckle, !Northern white- | —--- iLombardy poplar.
Sloan | dwarf purple | redosier dogwood,| cedar, tall |
| willow. i silky dogwood. ! purple willow, i
{ i ! medium purple ! )
H H ! willow, ! !
' | i | i
Wemmmmm e ——————— 'Gray dogwood, {Amur honeysuckle, |Northern white- | —— iLombardy poplar.
Westland | dwarf purple | redosier dogwood,, cedar, tall i i
| willow. i silky dogwood. ! purple wWillow, i 1
H i i medium purple i ;
i | I willow. | i
] | i | !
Whee e e H - ifutumn-clive, Amur| _— iNoerway spruce, iEastern white
Whitaker | honeysuckle, Amer | white spruce, ! pine.
1 1 1
| | )
1 1 |
1 i
1 i
1 1
1 1
1 1
1 i
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

* See description of the map unit for compesition and

behavior characteristics of the map

unit.



[Some terms that describe restrictive soil features are
of "slight,” "moderate,” and "severe."

HAMILTON COUNTY, INDIANA

TABLE 8.--BUILDING

Absence of

SITE DEVELOPMENT

defined in the Glossary.
an entry indicates that the soil was not rated]

3ee text for definitions

69

low strength.

T T 1 T
! 1 1 1
30il name and | Shallow i Dwellings | Dwellings i Small Local roads
map symbol 1 excavations | without H with i commercial H and streets
i } basements | basements i buildings 1
] 1 1] l ]
; | e e ;
Br—e s | Severe: | Severe: i Severe: | Severe: !Severe:
Brookston | wetness, | wetness, | wetness, | wetness, | wethess,
| floeods. i floods, | flcods, ) floods, | low strength,
! ! low atrength. ! low strength, 1 low strength, | floods.
1 1 1 ] 1
1 ] 1 1 1
Crf-————mmemm e e |Severe: {Moderate: |Severe: iModerate: |Severe:
Croshy | wetness. | wetness, | Wwetness. ! wethess, | frost action,
i { shrink-swell, i \ shrink-swell, ! low strength.
! ! low strength. i ! low strength. i
1 1] ) ) 1
1 I 3 1 ]
FRA-—ce e eam |Severe: 181lightamm=memamm 18lighte-mcaeam—— 18light—=mmamam—— iModerate:
Fox ! cutbhanks cave. | 1 1 | shrink-swell,
1 ' ] 1 1
1 | 1 1 1
FRB2=m———m—em—m = 1Severe: 18lighta==memm——= 18light —mmmmmm = {Moderate: IModerate:
Fox ! cutbanks cave. | i | slope. | shrink-swell.
i t 1 ¥ 1
| | ] I ]
FXC=me—mmsmmmm | 3evere: . Moderate: IModerate: | 3evere IModerate:
Fox ! cutbanks cave. | slope. | slope. | slope | slope,
! ] i ' ! shrink-swell.
1 1 ) t 1
1 1 1 t 1
G-t ms e ——— |Severe: lSevere: | Severe: 1Severe |Severe:
Genesee | floods. { floods. ! flcods. | floods | fleoods.
1 ! 1 1 1
] 1 1 ] 1
HeFmmmmm e e — === |Severe: {Severe: iSevere: |Severe: |Severe:
Hennepin ! slope. | slope. | slope. | sleope. { slope,
i i i i ! low strength.
1 1 1 ] 1
1 i 1 1 1
HOmm et ——— iSevere: iSevere: {3evere: iSevere: 1Severe:
Houghton | wetness, | wetness, | wetness, | wetness, ! wetness,
i floods, { floods, | low strength, i floecds, { floods,
! excess humus. ! low strength. i floods. ' low strength. I low strength.
] F 1 1 i
] I 1 | ]
MM e e iModerate: IModerate: {Moderate: {Moderate: ! Severe:
Miami | toco clayey. ! shrink-swell, ! shrink-swell, ! shrink-swell, ! low strength.
1 1 low strength. ! low strength. ! low strength. H
1 1 i ] 1
3 1 3 I 1
MMB2 == m m e —— e — IModerate: IModerate: 'Moderate: 1Moderate: |Severe:
Miami | toc clayey. i shrink-swell, i shrink-swell, ! slope, ! low strength.
i | low strength. | low strength. ! shrink-swell, {
| | | ! low strength. 1
1 1 1 1 1
1 1 . 1 1 1
MMCP - —msmm - ——— IModerate: iModerate: IModerate iSevere: iSevere:
Miami ! slope, ! slope, | slope, ! slope. ! low strength.
| too clayey. ! shrink-swell, \ shrink-swell, i |
! ! low strength. ! low strength. H H
t 1 1 r 1
I ] ] | 1
MmD2-—mmmmm e | Severe: | Severe: | Severe: | Severe: i Severe
Miami | slope. | slope. ! slope. ! slope. | slope,
| : i H ! low strength,
1 1 r 1 1
1 1 | 1 1
MOC3mmm e e Moderate: IModerate: | Moderate: ! Severe: |Severe:
Miami i slope, | slope, } slope, | slope. ! low strength.
| too clayey. ! shrink-swell, ! shrink-swell, ! |
! | low strength. ! low strength. i i
1 1 ] 1 1
1 1 1 ] 1
MoD3wmsmam {Severe: |Severe: iSevere: 1 3evere: ISevere:
Miami \ slope. 1 slope, | slope. ! slope. ! slope,
i ] i i ! low strength.
1 1 ] 1 1
| I 1 1 H
MEAwmmmm e e e — e !|Severe: ISevere: iSevere: }Severe: 1Severe:
Milton Variant ! too clayey. i low strength. ! low strength. ! low strength. | low strength.
r 1 1 t ]
| ] 1 I 1
NnAw e e e — e em |Severe: {Moderate: {Moderate: Mcderate: ! Severe:
Nineveh cutbanks cave. I ahrink-swell, | shrink-swell, shrink-swell, low strength.
1 i
| \
1 I

See footnote at

end of table.

)
!
! low strength.
1
]
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TABLE 5.--BUILDING SITE DEVELOPMENT--Continued

] i 1 i i
S0il name and | Shallow | Dwellings ) Dwellings ! Small ] Local roads
map symbol 1 excavations | without | with ! commercial ; and streets
i i bagements ! basements ! buildings i
] ' i i ]
i i i i i
oLy e T {Severe: iModerate: |Moderate: |Moderate: ! Severe:
Qeckley | cutbanks cave. | shrink-swell, | shrink-swell, | shrink-swell, i low strength,
i ! low strength. i low strength. { low strength. !
1 1 1 1 1
1 1 1 1 |
O0cBZ-~—— v mmmmmm |8evere: {Moderate: {Mcderate: jModerate: | Severe:
Ockley i ecutbanks cave. | shrink-swell, | shrink-swell, | shrink-swell, | low strength.
! | low strength. i low strength, | slope, {
| ! H | low strength, |
i ! i i i
Or#*, i : i '
Orthents ! i i i 1
1 1 1 ] 1
1 ' 1 I 1
| R | Severe: | Severe: | Severe: !3evere: |Severe:
Palms ! wetness, | wetness, | wetness, i wetness, | wetness,
| excess humus, | low strength. | floods, { floods, | floods,
i floods, 1 | low atrength. i low strength. | low strength.
1 1 t 1 1
1 1 I 1 1
[ |Severe: | Severe: |Severe: {Severe: |Severa:
Patton | wetness. | wetness, | wetness, | Wwetness, ! wetness,
! | low strength, I floods. | floads, ! frost action,
| | floods. i | low strength. I low strength,
] t ) 1 1
] I | ] 1
| |Severe: iSevere: |Severe: |Severe: I Severe:
Patton | wetness. | wetness, | wWetness, | wetness, | wetness,
; i floeds. i floods. | floods. { frost action,
i ! i ! ! low strength.
' i | i |
PL¥, | i i g i
Pits i i i !
i i ] i i
e et |Severe: |Severe |Severe: {Severe: 1Severe:
Randolph Variant | wetness. { wetness, | wetness, | wetness, i low strength,
i ! low atrength. i low strength. | low strength, ! wetness,
i | H i I frost action.
1 1 q 1 [
1 1 1 ] 1
e ] |Severe: |Severe 1Severe; iSevere: |Severe:
Ross i floods. ! floods. | floods. i floods. | floods.
1 1 1 1 1
1 I 1 ] 1
Sheeemmme e | Severe: {Severe | Severe: |Severe: i3evere:
3hoals i floods, | Floods, i floods, | floods, | floeds,
i wetness. ! wetness | wetness. | wetness. { frost action.
) 1 1 i 1
] I 1 1 1
R | Severe: | Severe: {Severe: {3evere: |Severe:
Sleeth | wetness, | wetness. | wetness. | wetness. | frost action,
! cutbanks cave. | i i | low strength,
) 1 t ! 1
3 1 I I 1
R e i | Severe: {Severe: | Severe |Severe: |Severe;
3loan | wetness, | floods, i floods, i floods, | wetness,
1 floods, | wetness, ! wetness | Wwetness. i floods,
| cutbanks cave. | ! i i frost action.
1 ) 1 1 i
1 1 i+ 1 i
L= | Severe: |Severe: {Severe: |Severe: iSevere:
Westland ! wetness, i wetness, | wetness, | wetness, ! low strength,
i floods, i flocds. | floods. ! floods. | wetness,
| cutbanks cave. i H ! { floods.
! i 1 ] 1
I 1 1 ] 1
R | Severe: | Severe: iSevere: | Bevere | Severe:
Whitaker | wetness, | wetness. | wetness. | wetness | frost action,
i cutbanks cave. | | ' | low strength.
r 1 i r i
| 1 ] | 1

* See description of the

map unit for composition

and behavior

characteristics ¢of the map unit.



[Some terms that describe restrictive
of "slight," "mcderate,”™ "good,"

HAMILTON COUNTY, INDIANA

TABLE 4.--SANITARY FACILITIES

soil features are defined in the Glossary.
Absence of an entry indicates that the soil was not rated]

and "fair."

71

See Lext for definitions

T
I
T

T 1] T
1 | 1
3¢il name and | Septic tank | Sewage lagoon | Trench H Area { Daily cover
map symbol 1 absorption H areas 1 sanitary ' sanitary I for landfill
i fields i 1 landfill | landfill
! i | i !
i ! | ! i
Br-—-—— - - | Severe: I 3evere: | Severe | Severe: {Poor:
Breookston | wetness, | wetness, | wetness, | wetness, ! wetness.
| percs slowly, } floods. i floods. i floods. i
| fleeds. | i ! i
i i | i i
Crfmemmmam e |Severe: |Severe: iSevere: 1Severe: fFair:
Crosby | percs slowly, | wetness. i wetness. | Wwetness. i too clayey.
| wetness. ! i f i
i i ) ! i
FnA, FnBZ———--——== 18light———cmcmem e !Severe iSevere: 18light==r=—————~~ 'Fair:
Fox ' | seepage | seepage. i i thin layer.
1 1 1 ! 1
1 i 1 t [
| A R iModerate: !Severe !Severe: IModerate: IFair:
Fox | slope. | seepage, | seepage. | slope. ! thin layer,
i | slope 1 ; i slope.
t 1 1 I 1
| ] 1 1 |
S e T i3evere: | Severe | Severe | Severe: i Good
Genesee i floods. i floods | floods | floods, i
1 1 1 ] 1
3 I 1 1 1
HeFmr——m e e e e e {Severe: iSevere {Severe: |Severe: | Poor
Hennepin | slope, | slope | slape. i slepe. | slope,
| percs slowly. ! | i ! area reclaim,
1 ' 1 1 ’
1 I 1 1 I
Ho-—c—— e —— |Severe: |Severe | Severe iSevere: \Poor:
Houghton | wetness, | wetness, | wetness, ! wetness, ! hard to pack,
i floods. | seepage, i floods, | floods, | wetness.
i i floods | seepage. | seepage. i
1 1 1 1 1
1 1 i 1 1
MMAmem e e m e e o {Moderate: |Mcderate IModerate: 'Slight-=m-—nmw——— [Fair:
Miami | percs slowly. | seepage. | too clayey. | | too clayey.
1 1 1 1 1
I 1 1 1 I
MMB2-m e meee e ISevere: iMocderate: 'Moderate: i8light———emcem=am- {Fair:
Miami | percs slowly. | seepage, ! too clayey. i I too clayey.
i { sleope | | i
| i ! i i
L o e |Severe: 1Severe 'Moderate: IModerate: |Fair:
Miami | percs slowly. ! slope ! too clayey. ! slope. i slope,
i | i i ! too clayey.
1 1 1] 1 1
] 1 I 1 I
MMDP e m e mm 1Severe: 'Severe ‘Moderate: |Severe: {Poor:
Miami ! percs slowly, ! slope ! slope, | slope. i slope.
| slope. i i too clayey. ! i
1 1 1 i 1
1 1 1 I I
MoC mmmm e e |Severe: ISevere IModerate: {Moderate: {Fair:
Miami \ peros slowly. i slope ! too clayey. { slope. i slope,
i ) ! ! | too clayey.
1 1 1 ) 1
1 | | ! ]
MoD3-mmm e em {Severe: {Severe IModerate: iSevere: {Poor:
Miami | peres slowly, i slope | slope, i slope. ! slope.
! slope. 1 ! too clayey. i H
1 i t 1 1
1 I | 1 1
MEAm e e e em 1Severe: iModerate: ISevere: 181ight—mesemmaea {Poor:
Milton Variant \ depth te rock. | seepage, ! depth to rock. i ! too c¢layey.
i | depth to rock. | |
1 1 ' 1 1
1 ] I 1 1
NOA=— e e 15light=memmemnm |Severe: 1Severe: ISevere: {Poor:
Nineveh H | seepage. | seepage, | seepage. i small stones,
! ! | too sandy. ! ! too sandy.
i 1 1 ' 4
| 1 1 3 |
Och, 0cB2-—=—mee——- 18light————smamma 'Severe: iSevere: 18light=======———~ IFair:
Ockley ! | seepage. | seepage. | i too clayey.
1 1 1 1 '
t ] 1 1 3
See footnote at end of table.
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TABLE 9,--SANITARY FACILITIES--Continued

S0IL SURVEY

T [] T T T
1 1 1 1 I
Scil name and 1 Septic tank ! Sewage lagoon | Trench | Area 1 Daily cover
map symbol ; absorption ! areas 1 sanitary ! sanitary ' for landfill
i fields ) ) landfill } landfill i
H ) i i i
! i i i |
Cr¥, ! ) i ) i
Ortheants i i i | i
! H ) i i
Pamee e e |Severe: iSevere: |8evere: iSevere: {Poor:
Palms | wetness, | wetness, ! wetness, ! wetness, | excess humus,
| floods, | excess humus, | floods, i floods, | wetness.
| subszsides. | seepage. | excess hunus. | seepage. H
i ] 1 1 1
I 1 1 I [l
| R {Severe: iSevere: i Severe: |Severe: |Poor:
Patton | wetness. | wetness. | wetness. | wetness. | wetness.
' i 1 1 i
| I ] 1 1
PSmm e |Severe: |Severe: |Severe: |Severe: {Poor:
Patton i Wwethess. | wetness, ! wetness, ! wethness, { wetness.
! | floods. | depth to rock. | i
1 ] 1 1 1
| ] 1 1 1
PL¥, i i i i i
Pits ! ! i ' |
| i i | |
Rflammcmascsmm—saa !Severe: |Severe: | Severe: |Severe: {Fair:
Randclph Variant ! depth tec rock, ! wetness. | depth to rock, | wetness. | too clayey,
i wetness, | ! wetness, | | small stones.
| perecs slowly. i | | |
T 1 1 ] 1
i 1 1 1 1
ROmmm e 13evere: iSevere: |3evere: 18evere {Good .,
Ross \ floods. | floods. | floods, i floods |
| i | wetness. | !
i 1 | ! i
Shem el !3evere: |Severe: 1 Severe: iSevere {Good.
Shoals i floods, | floods, | floods, | floeds, i
| wetness. | wetness. | wetness. | wetness. {
1 i 1 1 1
1 1 ] 1 1
R {Severe: |3evere: |Severe: iSevere: {Fair:
Sleeth | wetness. | seepage, | seepage, | seepage, | too clayey.
! | wetness. | wetness. | wetness. |
1 [ 1 1 1
1 I ] | 1
Ry e it !3evere: |Severe: |Severe: iSevere {Poor:
3loan ! wetness, ! wetness, i floods, | floods, | wetness.
i floods, i floods, | seepage, | seepage, i
| peres slowly. | seepage. ! wetness. | wetness. i
1 1 1 r 1
i ] I 1 1
Wemmemm e e |Severe: !3evere: | Severe }Severe |Poor:
Westland | wetness, | seepage, | seepage, | wetness, | wetness.
i floods, | wetness, | wetness, i floods. |
| percs slowly. i floods. | floods H i
1 1 T [ 1
1 1 | i 1
WH— e !Severe |Severe: iSevere 13evere {Good.
Whitaker i wetness | seepage, | seepage, | wetness, i
1 ! wetness, | wetness, seepage. i
] t ]
1 | 1

*# 3ee description of the map unit

for composition and behavior

characteristics of the map unit.
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TAELE 10.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary.

3ee text for definitions
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See footnote at

low strength.

of table.

of "good," "fair," and "poor." Absence ¢f an entry indicates that the soil was not rated]
| ! | !
30il name and i Roadfill i Sand ! Gravel i Topseil
map symbol ! i i i
i ; ; i
T o ¥ T T
i 3 1 t
! i i i
Bre—-———mmme e |Poor iUnsuited: {Unsuited: |Poar:
Brookston | wetness, | excess fines. ! excess fines. | wWetness.
! low strength. i ! i
i ] 1 1
1 ! r 1
CrfAme e \Fair: iUnsuited: !Unsuited: |Fair:
Crosby ! low strength, { excess fines. ! excess fines. .1 thin layer.
! wetness, ! ! |
i ! ! i
Fnd, FnB2eawamaacm o 16000 mm e 1Go0demmm e e 1G00d~mmme e \Fair:
Fox i ; i i thin layer.
t 1 13 1
I 1 1 1
FAC3m oo 16000 meme e — e — e 1Go0dmmmmm e e 1Goodemmm e - iFair
Fox i i i i too clayey,
| i 1 | slope.
i i i i
(SR i L P 1Fair: tUnsuited: iUnsuited {Good .
Genesee i low strength, i excess fines. | excess fines. i
1 t ] 1
1 | t 1
HeFmmmmm e ccm e {Poor: iUnsuited: iUnsuited: |Poor:
Hennepin i low strength, | excess fines. | excess fines. i slope,
| slope. i , | area reclaim,
1 1 1 ]
1 1 1 1
HO=m e e {Poor: iUnsuited: tUnsuited: \Poor:
Houghton | wetness, | excess humus. | exceas humus, i wetness,
| low strength, i i | excess humus.
1 1 ] ]
1 1 ] i
MmA, MmB2-—--c—meee |Fair: iUnsuited: iUnsuited: {Fair:
Miami | low strength. | excesg fines. | excess fines. | thin layer.
1 1 t 1
1 1 I ]
MMC2 - mm e mmm e {Fair: {Unsuited: iUnsuited: {Fair:
Miami i low strength. | excess fines. | excess fines, { thin layer,
i i | | slope.
i i i i
MmD2e e e e e e e {Fair: tUnsuited: tUnsuited: {Poor:
Miami i low strength, | excess fines. ! excess fines. | slope.
| slope. i i i
i i i i
[ Lo T 0 T iFair: iUnsuited: Unsuited: {Fair:
Miami i low strength. | excess fines. | excess fines. ! too clayey,
1 1 ] L}
[ I i | slope.
i | i '
MOD3 e e e cccce e e {Fair: iUnsuited: iUnsuited: {Poor:
Miami i low strength, | excess fines. | excess fines. i slape.
! slope, i ! !
i i i i
MrA———m e e {Poor: {Unsuited: tUnsulted: (Fair:
Milton Variant } low strength. | excess fines. | excess fines. ! thin layer,
1 1 i t
1 ] I 1
NNnA-——cr e e e [T YT R ——— 1Good-mmmm e 1Go0demammmcmme e |Fair
Nineveh ! ! ' ! thin layer,
] ! ] b N
1 t 1 1
OcA, DeRP=mememm e n e \Poor: 1G00d~mmm e — (e oToY: P —— |Fair
Ockley ! low strength. 1 i i thin layer
1 1 1 ]
1 1 [ 1
Or¥, ) i i |
Orthents ! 1 i i
) i 1 1
PEemememe e ——————— |Poor; iUnsuited: {Unsuited: |Pocr:
Palms | wetness, | excess humus. | excess hunus. | wetness,
! low strength. ! i | excess humus.
1 1 1 ]
3 1 1 1
Pllece e e - ———— \Poor: iUnsuited: Unsuited: |Poor:
Fatton Wwetness, ! excess fines. | excess fines. | wetness.
t 1 ]
| : :
1 ] I
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TABLE 10.«~CONSTRUCTION MATERIALS--Continued

T T T T
1 ] ] 1
30il name and | Roadfill i Sand ! Gravel i Topsoil
map symbol i ! i i
i | ) !
T T T [l
1 1 1 1
i i | i
PSummmmmmm e — = — {Poor: tUnsuited: lUnguited: \Poar:
Patton ! low strength, ! excess fines. | excess fines. | wetness.
| wetness. H | i
i i i i
Pt¥%, i ! i !
Pits ! i | i
i ! i i
RAmmm e 1Poor: iUnsuited: ilnsuited: 1Fair:
Randolph Variant { low strength. ! excess fines. | excess fines. ! thin layer,
i i i ! small stones.
1 1 1 1
1 | 1 ]
e R T IFair: ‘Unsuited: iUnsuited: 1Good .,
Ross | low strength. ! excess fines. | excess fines, !
1 I3 i 1
i I 1 1
LR i e {Poor: Unsuited: iUnsuited: 1Good
Shoals i frost action. | excess fines. | excess fines. |
] ] 1 1
1 1 1 I
R e L T L 1 Poor: 1Good-—mmem e 1Good=—mmm e iFair
Sleeth i low strength. | i | thin layer.
r 1 1 1
| t ] 1
SY=mmmmm e e {Poor: Good=———— - {Poor |Poor:
Sloan i low strength, | | excess fines | wetness.
| wetness. ' | i
| ! i i
Wemmm e - | Poor: 1600 dammm e 1Good-——=mmmmme e |Poor:
Westland i wetness, ! 1 | wetness
! low strength. ' | |
i 1 1 1
I 3 1 1
Whemm e e jPoor: iUnsuited: iUnsuited (Fair:
Whitaker low strength. | excess fines. i excess fines | thin layer.
i 1 1
1 1 1

* See description

of the map unit for composition and behavior characteristics of the map unit.
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TABLE

11.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary.
indicates that the soil was not evaluated]
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Absence of an entry

T
I
Terraces !
s

wetness.

i erodes easily.
1
b

T T T i) i
1 1 ¥ ] !
Soil name and | Pond { Embankments I Aquifer-fed | Drainage i Grassed
map symbgl | reservoir i dikes, and i excavated | i and ' waterways
! areas | levees ! ponds 1 \ diversions i
T ] T T T ~ T
s a a : - s
Broc——e—meem e IFavorable—=-e== IWetness————--- 181ow refill----{Floecds, {Not needed—--=-- iWetness.
Brookston ! i i i frost action. | !
1 ] 1 [ 1 1
1 ) 1 l 1 ]
CrA-———wsmmmem e iFavorable----—-- tPiping, 'Slow refill--=«-|Percs slowly---|Not needed----- iWetness,
Crosby i ! wetness. H ! ! } percs slowly.
t 1 ? 1 1 1
I 1 | 1 ] 1
Fnh, ¥nB2, Fx{3---|Seepage-------- 'Low strength, |No water—-=----= {Not needed—---- {Piping, | Rooting depth.
Fox ! | piping. ; i ! rocoting depth.!
i 1 ] 1 1 ]
I 1 1 1 ] 1
GE———————-— —_—————— iSeepage====mm-— {Piping———=—-—- iNo water—-=—-——- INot needed----- INot needed—---- |Favorable.
Genesee ! i i ! i H
i i ' } i !
HeFmmmmmmm e 18lopemmmmmeccan— |Favorable-—--- INo water=-——--—- INot needed----- 1Slope---———w=== iSlope.
Hennepin ! ! | i | !
| | i | i i
Hommmm e m e e e e | Seepage-~-———== {fxcess humus, |Favorable----- 'Poor outlets, |Not needed—---- iWetness.
Houghton ! ! low strength. | i frost action. | |
] ] 1 ] 1 1
i 1 1 1 ] 1
MRA-— e em |Seepage==—m——m- iFavorable—w--- INo water------ 'Not needed----- iNot needed--—--- 1Erodes easily.
Miami i i i ' i i
i i i ! i |
MMB2 e s e e e 'Favorabl@eem=== !Favorable--—-- INo water—=——— INot neededemm=== {Complex slope [Erodes easily.
Miami ! : i ) ! |
! ' ) i ! i
MM 2 mmm e e e 13lope~e—mm——m==- iFavorable----- INo water=-——-- Not needed-===- |Complex slope |3lope,
Miami ! | 1 1 ! | erodes easily.
i ) 1 1 ] t
1 3 ] 1 ] ]
MDD —smmmmmmm = 18lope—==—===c~—- {Favorable-———- iNo water=-—=-- iNot needed--=== 1Slope==—-m—e—=-- 1Slope,
Miami i i i i i ! erodes easily.
1 i ] T 1 1
1 i i I 1 1
MOC3—mmmmmmmm e 15l0peammmmm———— |Favorable-——-= INO water—--—---- INot needed----- | Complex slope iS3lope,
Miami i H ! | H ! erodes easily.
1 1 ) [ i 1
1 1 1 3 1 ]
MOD3—mmm e e am 15lopg=~———--——- IFavorable=m==== INo water-—---- 'Not needed----- {Slope—=======m" 151lope,
Miami i | ! 1 ! | erodes easily.
1 L] 1 3 1 1
1 | 1 ] ] 1
MXAmmm e e m e !Depth to rock {Thin layer, INo water————--— 'Not needed-=--—- iNot needed===—- jFavorable.
Milton Variant i ! hard to pack. | i i i
] i 1 ] i 1
] | 1 ] 1 1
BNA-—m—mmmmmm = |Sepepage—————=—== |Seepagemm=——=—- iNo water———w-= iNot needed----= iNot needed——--- |Favorable.
Nineveh i i i i i i
i | i | | i
OChmmmmmm e |Seepage————==== {Favorable----- INo water=---—-- 'Not needed----- {Not needed===-- {Erodes easily.
Ockley | i | i ' !
; ) | i | i
[0]) 2 -2 PRI !Seepage——m~-——=- !Favorable==w~—-— INo water---=-- iNot needed—---- |Favorable-——=== iErcdes easily.
Cekley ! i ! | | |
i ] 1 1 [ &
| 1 1 ] 1 |
Or#*, i i | i i i
Orthents ] ! i i i '
1 i 1 1 i i
1 1 1 1 1 1
PAm—mmmmmm e — !Seepage———-——-- {Excess humus, |Favorable-—--=- 1Floods, iNot needed-—---- iWetness.
Palms i ! wetness. i ! frost actiocn. | i
t ] i 1 i 1
I ] | ] 1 1
Pn-——--—eme—mimmmm | Seepage————--—- IWetness—==r=—= '3low refiil----|Frost action---iNot needed-==--- iWetness.
Patton i i i i i i
i i ! | i |
| P |Seepage, IWetness, ‘Depth to rock [Frost action---|Not needed----- {Wetness.
Patton ! depth to rock.}| thin layer. ! i i i
1 i 1 i 1 1
1 1 I 1 1 1
PL¥*, i i i | | i
Pits | | i ! i i
i i i | | i
Ra-—mmmmm e mm e e 'Depth to rock |Hard to pack, |Slow refill----|Frost action---iNot needed----- iWetness,
t ] i 1
| | ) |
1 1 1 1

Randolph Variant
i
1

See footnote at end of table.
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S0IL SURVEY

TABLE 11.--WATER MANAGEMENT--Continued
- ! : T !
Soil name and | Pond ! Embankments I Aquifer-fed | Drainage ! Terraces i Grassed
map symbol ) reservoir ! dikes, and i excavated ! i and i waterways
i areas 1 levees i ponds ! ! diversions |
r T ' ) T |
| i i i i i
RO——mmmm e~ iSeepage=meemaa= iPiping, iDeep to water |[Not needed-----|Not needed---—= iFavorable.,
Ross | ! hard to pack. | i ! i
1 1 i 1 1 ]
1 ] 1 ] F
R |Seepage—~——=—-- {Piping--=-==~= 131low refill-wass{Floods———ae=m-e INot needed----- iWetness.
Sheals i ! i i i i
! | ! i i i
R | Seepageememmmn= iWethess———oee- iDeep to water, |Frost action---|Not needed---—- iWetness.
Sleeth 1 ! \ slow refill, | i !
1 1 1 14 1 i
1 1 1 1 1 1
S ————————— | Seepage-—————-—- 'Wetness—=—weax {Slow refill====1Floods, iNot needed-—---- {Wetness.
Sloan | i | | poor outlets. ! i
1 1 1 1 1 '
I I 1 1 1 I
Wemm e | Seepage-———--—- iWetnessmmmm==- iSlow refill---—|Percs slowly, |Not needed=~=-- iWetness,
Westland i i i { floods, i ! percs slowly.
i i ! i frost actiom. | !
] 1 ] 1 1 1
r 1 ] 1 1 1
Whemmm e [Seepagpamanmna= iWetness—m—mmmm iDeep to water, |Frost action---{Not needed---—- iWetness,
Whitaker 1 ! | erodes easily.
1 ]
) 1

\ slow refill,
i
1

* See description of the map

unit for composition and behavier characteristics of the map unit.



[Some terms that describe restrictive soil features ar

HAMILTON COUNTY, INDIANA

TABLE 12.--RECREATIONAL DEVELOPMENT

L

e defined in

the Glossary.

(i

See text for definitions

of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]
| i i i
Soil name and 1 Camp areas i Piecnic areas i Playgrounds | Paths and trails
map symbol i i i ]
i i i i
¥ | T T
| 1 ] )
! : i !
2] R ittt | Severe: i Severe: iSevere: |Severe:
Brookston | wetness, i wetness. | wetness, { wetness.
| floods. | { floods. !
i ] 1 1 -
1 1 1 1
CrAee—m——mmmmmm e | Severe: iModerate: | Severe: {Moderate:
Crosby | wetness. | wetness. ! wetness. | wetness.
1 1 ] 1
1 1 1 1
FRA-—mmmmmr e e e e 18light—=wmmecmnre e 18lightm—mmmme e 18lightmamem e e iSlight.
Fox ! i i |
: | : !
7Y R 18light=mmr—cmmm e mem 18light=~=mmmmm e iModerate: 131ight.
Fox i H | slope. i
1 1 1 )
1 ] 1 ]
FXC3m—mwmmm e rm oo |Moderate: IModerate: |Severe IModerate:
Fox ! too clayey, i too clayey. ! slope | too clayey.
| slope. i f i
: : ! !
] T it iSevere: IModerate: iSevere iModerate:
Genesee { floods. i floods. i floods i floeds.
1 t 1 1
[ I ] 1
HeFemmr e e e | Severe: | Severe: | 3evere | Severe:
Hennepin | slope. i slope. | slope i slope.
+ H ) )
] I 1 ]
Ho—mmmmr e e e e e = i8evere: 1Severe: iSevere: {Severe:
Houghton | wetness, ! wetness, | wetness, | wetness,
i floods, } excess humus. i flcods, ! excess humus.
| excess humus. i ! excess humus. |
] 1 i ]
] 1 | 1
MMA-mmm e e m e e 18light=m=~——mmmmom = 18lightemmemeee e m e 18light=mw—mcmm e mmmm e 18light.
Miami ! i i i
i | i i
MMB2m—m—mmmmmm—m———— t8light——=mmmmm e = 18lighte—mmmmem e - {Moderate: i8light.
Miami ! ' | slope. !
1 i 1 )
] ! 1 ]
MNC2 s mmmmmmrm e e | Moderate: IModerate |Severe: 18light.
Miami | slope ! slope i slope. |
1 i 1 1
1 1 1 1
MMD2 = r e |Severe: |Severe: 1Severe: iModerate:
Miami i slope. i slope. ! slope. \ slope.
i 1 1 1
1 1 1 1
MOl Jmmm e 'Moderate: IMcderate: !Severe: iMcderate:
Miami | too clayey, { too clayey. ! slope. | too clayey.
! slope. H i 1
i i i i
MoD3m == mmm———————— 13evere: i Severe: i Severe: i Moderate:
Miami i slope. 1 slope. i slope. ! too clayey,
i 1 ! ! slope.
i | i i
MXAmmmmmmmmmm—m e ——— 151ight=m———mm———m——— = 181ightmmn————————— e 181lightmmm——mmmm e mmmm 1Slight .
Milton Variant ! | i i
1 1 ] ]
1 I 1 1
NN Am——mmmmmmmmmm e 1S1ightmmmemmm—eom o 151ighfmmmmmm————m = mm 1S1ightemmmmm———m——eam iSlight.
MNineveh ! ! i i
i i i i
DOflmmmmmmmm e mmmmm 131ightmmmmmmmm e — e — o 1Slight-—mm——mmmm——a—m 1S1ightmmmmrom——m—— = !Slight.
Ockley i ! i !
i ' i i
e L it 181ight—memm—mmm e {8lightmme—————m——nm== iModerate: 18light.
Dckley 1 f | slope. |
1 1 ] 1
1 [l 1 1
Or¥, i i ' i
Orthents ! | i |
i | ! i
See footnote at end of table.
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TABLE 12.--RECREATIONAL DEVELOPMENT--lontinued

T T
! 1
30il1 name and | Camp areas ! Ficnic areas H Playgrounds { Paths and trails
map symbol i H | i
i | ] i
[l 3 1 []
| i 1 1
i ] 1 ]
1 1 1 1
———————————————————— | Severe: | Severe: | Severe: }Severe;
Palms | wetness, } wetness, | wetness, | wetness,
| floods, ! excess humus. i floods, { excess humus.
| excess humus. ! | excess humus.
1 ¥ 1 1
] | 1 1
-------------------- iSevere: iSevere: |Severe: |Severe:
Patten i floods, ! wetness. | wetness, | wetness.
| wetness. ! 1 i
] 1 1 1
1 1 1 I
-------------------- |Severe: iSevere: |Severe: |Severe:
Patton | wetness, | wetness. | wetness. | wetness.
| floods. i i i
] 1 [l ]
1 1 I 1
1 1 1 1
- 1 1 1 1
Pits i i i |
| | 1 !
———————————————————— |Severe: IModerate: | Severe: iModerate:
Randolph Variant | wetness. | wetness. | wetness, | wetness,
1 1 4 i
1 1 1 1
-------------------- iSevere: 18light========ee==~—-{Moderate: 18light.
Ross i floods. H i floods. |
1 1 1 4
! 1 1 |
-------------------- i Severe: | Moderate: | Severe Moderate:
Shoals I fleods, | wetness, | wetness, ! wetness,
{ wetness. i floods. | floods. i floods.
1 1 ] 1
1 i 1 1
-------------------- | 3evere: iModerate: i Severe: !Moderate
3leeth | wetness. | wetness. | wetness. | wetness
i 1] 1 i
i I 1 1
-------------------- |Severe: iSevere: |Severe: i3evere:
Sloan { floocds, i wetness. | wetness, | wetness.
| wetness. H i floods. i
t ] 1 1
I ] 1 1
-------------------- |Severe: {Severe: {Severe: |Severe
Westland i flocds, | wetness. { floods, | wetness.
! wektness. | | wetness. i
) i 1 t
] 1 1 1
-------------------- iSevere: iModerate: iSevere: IModerate
Whitaker wethess. | wetness. | wetness, | wetness
1 1 1
] 1 1

¥ See description

of the map unit for composition and behavior characteristics of the map unit.
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HAMILTON COUNTY, INDIANA

TABLE 13.--WILDLIFE HABITAT POTENTIALS

Absence of an entry indicates that the

[See text for definitions eof "good,"™ "fair," "poor,” and "very poor."

soil was not rated]

Potential as habitat for--
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i i !
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Potential for habitat elements

T
1
1
1

30il name and

lwildlifejwildlifejwildlife

water
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nd
3

Wektla
plant

[
I
)
3

Conif-
erous
plants

Grain |Grasses | tHardwood |
! and ! ceous | trees |
plants

and seed

map symbol

t i 1 1 1 i i
I 1 1 ] 1 | ]

!legumes

crops

tGood

Poor

iFoor | Poor

Poor

Foor
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- = -~ = O L I
= == 0O [ S w]
= o L]

MXA-—————memwmme——= | Good

Pa--—m-———samm=====|Good
Palms

(Fair {Fair 1 Good 1Good
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{Fair

Plmmeemm e m s mm === | GoOd
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Patton
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Patton
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Pits
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.
!
g
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See focotnote at end of table.
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TABLE 13.~--WILDLIFE HABITAT POTENTIALS--Continued

! Potential for habitat slements iPotential as habitat for--
Seil name and ! i T Wild T ! ] T ] H
map symbol ! Grain |Grasses | herba- jHardwood}! Conif- | Wetland!| Shallow!OpenlandiWoodland Wetland
{and seed! and i ceous | trees | erous | plants | water |wildlifelwildlife|wildlife
| crops |legumes | plants | | plants | } _areas | i i
! ) i i i ! ! | T '
] i { | | i i i ! i
| 'Good {Good |Good 1Good |Good jPoor iVery 1 Good | Good {Very
Ross | i { | i i | poor i ! ! peor
] | | i | i | i ! i
Shemm e |Paoor iFair {Fair 1Good |Good {Fair {Fair |Fair {Good {Fair
Shoals ! ) i i | ! ] i ! i
| | ! 1 | i | | | i
3 IFair !Good Good |Good 1Goed {Fair iFair i Good 1Goed Fair
3leeth i i | ! i | | | ! )
| | i | | ' ! | ! i
Gfmmmmmmm—————————— 'Poor 'Poor 'Poor 'Poor |Poor {Good 1Goed | Poor {Poor {Good
Sloan 1 1 1 1 1 [ t 1 ] t
I ] 1 1 1 1 i 1 ] 1
i ' i i | i | i i |
Wemmm e e 'Fair 'Paor |Poor |Poor |Poor 1Goed 1Gaed i Poor iPoor 1Good
Westland | ! i | | ) i i ' |
: : ! ! ! ! | | T :
Wheem e e e - |Fair 1Good |Good 1Good 1Good {Fair iFair i Good {Good {Fair
Whitaker i ] i i i I i i ! i
i i ] i 1 1 i 1
(] 1 1 1 ] 1 i 1

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 14,.--ENGINEERING PROPERTIES AND CLASSIFICATIONS

[The symbol > means meore than.

Absence of an entry indicates that data were not estimated]
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See footnote
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS-~Continued

-
13 5 L — -
v U oy —
o O [ J

g - o

O 42t ——

= [IgR e} <

- e TN ™M

S & [ |
o (=R B~

o o on -

1
L e it

Y Ly =
o oo (al
< [ ] 1
] o L =r [=]
= ptalts] n
P S e —
w1
w o, Uy b=
el o =R o0
o0 =r [ ] ]
E Ta¥ee] -
o= - o~
o) Sj~——- —————— e —
© =
Bl (=B o
o = L) — [+e]
L a — [ ] 1
o A Qo ™
=N oy o]
7 N o el
0.
o =
oo =)
=r [N 1
— [es]
=) o
]
1w @
o C o
LU = [+) oo 1
LA C o
o, £ B

1 b~ b =]

_ (o] 11 1
=} = <C =0 =X
Q jan}

.l - - -
-+ = Celtel =
@ =4 11 1
[¢] = =0 <5
ot o —— = [N
Gt
Kal =l
4] Q@ -
w| =
(] L) =
—| 1
2 = b |
o i I 10
SRS [
1> -
(e £
@ [l ]
= [} Q
= I m — *
+ [} - =
® | ~E T == O
L EE®TAH oo
+ T @O0 o~
(== ] o
=z — o~ B oe oy

[} -0 g U

o 0o T EQC

= W~ @O @

At om—oC®n
LN ) o]
= (=2 [e=)

o wn— ¥}

(= P |
] [ Ta] [=,}
=] —
]
]
1
=] 1
=} 1
m 1
s} i
() 1
£ E 1
W = o
<] o

} Q

— o =

o~ o

o E ~E

78] o
[
o x
=

ML

CL-ML

L
L

]
1
i
i
]
I
1
1

MYA=mmem e mmm e e

95-100190-100

85-95

0-11{8ilt loaMwawma==
11=26{3ilty clay loa

180=-95

m!
1t

si

Milton Variant

clay loam,

]
1
t
I

170=-95
1

175=95

flaggy

clay loam,
flaggy clay.
Weathered
bedrock.

[FaRtal s o [l [I) (]
Lia] 8] — — o [ IaY]
[ ] 28} 1 1 [} = [
< T4 = o o -— = I
—— - —
nn W AT T B T o
o™y ar =r 1 o oy =r ] 1=
[ ! 1 1 ] 1 [} It
[Talig] [} ] ol [} o 1 [ Tal
(S s T e oM 3Y
no o o o o o « o
[y =nl el — on (=2} [Ya) -— [ =a%
[ 1 1 } 1 ] [} [
omn o o o O N o (="
oA (- TEEN un
< o
[FpW o ) o < uy o uh
o — o o~ — [=a) [ o [BEeal
[} i 1 ] 1 1 I [
[TaNTg} (] wy o w [ s PO
[amies] [T9] al O s
fan o} < e o
OO0 v N o o O w0 =
—_— I~ " - - o [Tl [
[ | 1 1 1 1 ] [}
(g Rlen] < (] Ly {fal o] () o
[ I > ANV B Y o - W o oo
L Q) o
oo N O [Ty} [=} <
— [ [w] ) o] [ -
[ ] ] o (] 1 ] [}
w1 Q@ - - O =} 1
ovor W M t— o e}
n o o n |
o t 1 (] (=] ) ] 1<
o © =] — 1
| o woooa - Na
1 1 1 ] t ]
<L < =% = < L=+
1
- - - - - V-
¥ R o B T oo Ww -~ =t
[} ] ] I J ! 1 1
=T =T =z <z = =T <1 = ==
—
©
— R EE w7 L = = -
O oy == 23 v U0 |
UL} 1 bonl =
0 eAL ~ 0 ~0Loo A 1
— [N NS ] U gy e P | 5 s R do o] + ]
[} 2 (=] L) (=) (W] 72} =)
{ ™ - ~
[ k= . E E = = on il =
 — S T © © o] = LT
1 ) (] = < s) = a -
1 @ o] 5] T o~ @ 1 [
i “ 2] . v~ — [}
1 ~gE O b= - mE - =] o N
1 E®@ @ = E @ OE =® v o @ B
I @O ™ o e T HOMmAO o> g ©
1 O G o O Crdrd, & ® <}
1= = A A — e kv O~
i =AU EL > D e B P E P WD 'l
E™m@>m® [ T R i B = oo
WO OO0 —H ~AfLAOLO® o, @
Crl O Ledddpad «d HO—oc—ALD N T~
— [de] )] [=p} o} (&} [} 7o)
(g Ve o L) ] a0 o o [s )R wr}
=0 & WO Lol SV I o - [SYRVs]
[} 1 J 1 J I | L]
(=R o N B = | o - @ Ao [aNe
- N - o [Te} o
¢ t 1
] I ]
1 I |
] ] ]
1 i 1
] } [}
] ] I
1 [} [}
1 1 1
1 | 1
1 o) w [}
[ =] m + ]
[ Q- o 1
| = o 15}  w
[ — = I £
| C - L [
=L -~ =L O *® L | @
= = [*N e LG @ o,
= (] o o.

silty clay
i loam.
1
I

1
b

[T )

§5-100}75-6
§5-100!80-1

O0=1215i1ty clay loam
12=-3818ilty elay loanm

i
1
]
1
i
|
1
1
]
1
1
1
1
1
i
|
i
1
1
1
]
1
1
1
]
|
1
1
1
1
]
1
[
I
]
1
1
!

Prlmmmmemccmcmmmm—an

Patton

i
I

38-60{Stratified silt

10-20

cam to silty

lay loam.

1
o]

(]

100
100

100

o]

T

Patton

§0-9
{90-100180-9

30100
95-100190-100165-9

=131811ty elay loam
-3713ilty clay loam

[FaRinl

100
100

13
37

clay loam fo
sandy loam,.
Unweathered

-52!S8tratified silty
bedrock.

52

Pits

PL¥.

See footnete at end of table.



HAMILTON COUNTY, INDIANA

TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
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* See description ¢f the map unit for composition and behavior characteristics of the map unit.



Wind

Entries under

Absence of an entry indicates that data were
Erosion

Risk of corrosion

AND CHEMICAL PROPERTIES OF SQILS

S0IL SURVEY

Entries under "Erosion factors--T" apply to the entire profile.

TABLE 15.--PHYSICAL
"Wind ercdibility group™ apply only to the surface layer.

net available or were not estimated]

[The symbol > means more than.

1 | ]
i 1 1

See footnote at end of table.
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HAMILTON COUNTY, INDIANA

15, --PHYSICAL AND CHEMICAL PROPERTIES OF 30ILS--Continued
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# See description of the map unit for compositicn and behavior characteristics of the map unit.



Bedrock

fhsence of an entry indicates that the

High water table

|

SOIL SURVEY

TABLE 16.--S0OIL AND WATER FEATURES

The symbol > means more than.
Fleoding

"perched.”

and

feature is not a concern]

Tapparent,"

[The definitions of "flooding"™ and "water table™ in the Glossary explain terms such as "rare," "brief,”
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* See description of the map unit for composition and behavior characteristics of the map unit.




HAMILTON COUNTY, INDIANA B7

TABLE 17.-=-CLASSIFICATION OF THE SCILS

[An asterisk in the first column indicates a taxadjunct to the series. BSee text for a description of those
characteristics of this taxadjunct that are outside the range of the seriesl

80il name

Family or higher taxoncmic class

Ockley=--

Rogga===

Fine-loamy, mixed, mesic Typic Argiaquclls

Fine, mixed, mesic Aeric Ochraqualfs

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typlc Hapludalfs
Fine-loamy, mixed, nonacid, mesic Typic Udifluvents

Fine-loamy, mixed, mesic Typic Eutrochrepts

Euic, mesic Typic Medisaprists

Fine-loamy, mixed, mesic Typic Hapludalfs

Fine, mixed, mesic Typiec Hapludalfs

Fine-loamy over sandy or sandy-skeletal, mixed, mesie Typle Argiudolls
Fine-loamy, mixed, mesic Typic Hapludalfs

Loamy, mixed, nonacid, mesic Typic Udorthents

Loamy, mixed, euiec, mesic Terric Medisaprists

Fine-silty, mixed, mesic Typiec Haplaquolls

Fine-locamy, mixed, mesic Aeric Ochraqualfs

Fine-locamy, mixed, mesic Cumulic Hapludolls

Fine-loamy, mixed, nonacid, mesic Aeric Fluvaquents

Fine-lcamy, mixed, mesic Aeric Ochragualfs

Fine-lcamy, mixed, mesic Fluvaquentic Haplaquolls

Fine-loamy, mixed, mesic Typic Argiaguolls

Fine-loamy, mixed, mesic Aeric Ochraqualfs
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