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How To Use This Soil Survey |

m

|General Soil Map|

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the

map unit in the area on the color-coded map legend, then refer to the section [General Soll Map Unils]
for a general description of the soils in your area.

Detailed Soil Maps

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

To find information about
your area of interest,

locate that area on the
[Index to Map Sheets]
which precedes the soil
maps. Note the number of
the map sheet, and turn to
that sheet.

Locate your area of
interest on the map
sheet. Note the map unit
symbols that are in that
area. Turn to the[Tndex|
(to Map Units|(see Con-
tents), which lists the map
units by symbol and
name and shows the
- page where each map
unit is described.

INDEX TO MAP SHEETS

MAP SHEET

BaC

AsB

AREA OF INTEREST

NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The[Summary of Tables|shows which table has data on a specific land use for each detailed soil map
unit. See Eontents|for sections of this publication that may address your specific needs.
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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership 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, handicap, or age.

Major fieldwork for this soil survey was completed in 1982. Soil names and
descriptions were approved in 1985. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1982. This survey was
made cooperatively by the Soil Conservation Service, the Purdue University
Agricuitural Experiment Station, and the Indiana Department of Natural
Resources, Soil and Water Conservation Committes. It is part of the technical
assistance furnished to the Jasper County Soil and Water Conservation District.
Financial assistance was made available by the Jasper County Commissioners.

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

| Cover: Sunflowers on Rensselaer fine sandy loam, till substratum.)
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Foreword

This soil survey contains information that can be used in land-pianning
programs in Jasper County, Indiana. it contains predictions of soil behavior for
selected land uses. The survey also highlights limitations and hazards inherent
in the soil, improvements needed to overcome the limitations, and the impact of
selected land uses on the snvironment.

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

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

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

Rcbert L. Eddleman
State Conservationist
Soil Conservation Service

vii
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JASPER COUNTY is in the northwestern part of
Indiana. It has an area of 359,321 acres, or about 561
square miles. The Kankakee River is the northern border
of the county. Rensselaer is the couniy seat.

General Nature of the County

This section gives general information about the
county. It describes history and settlement; climate;
physiography, relief, and drainage; transportation
facilities; manufacturing and busuness. and trends in
population and land use.

History and Settlement

When eatly French explorers, trappers, and
missionaries entered the area now known as Jasper
County, they were received by the Potawatomi (ndians.
These Indians were part of the Miami Confederation and
were the most powerful tribe northwest of the Wabash
River (7).

The survey area was ruled by the French during the
first quarter of the 18th century, by the British during the
middle part of the ceniury, and by the Americans during
the latter quarter. The area was part of the Northwest
Territory. In 1832, when the United States Government
signed a treaty with the Indians, the area was opened for

settlement. In that same year, the first permanent
setlement in the area was established, within the
present boundaries of Gilliam Township {5).

Subsequent settlement was slow until the end of the
19th century. Much of the county was unfavorable for
settlement. One such unfavorable area was the great
swamp in the northern part of the county. Drainage of
this swamp began in the 1850’s. This area was not
ready for agricultural development, however, until the
completion of the Kankakee Ditch in 1817.

Another area unfavorable for settlement was the large
prairie grassland that made up most of the southern part
of the county. This area supported a luxuriant cover of
native prairie grasses. Historical accounts indicate that
some of the grasses were tall enough to hide a man on
horseback. The area was unfavorable for settlement
because materials for fuel and home construction were
not available, fire was a constant hazard, and the heavy
sod could not be easily plowed.

When the early settlers arrived, the survey area had
no roads. Supplies were carried in on foot or on
horseback. Most of the early settlements were made
along the edges of wooded areas or in those areas.
Unlike the prairie grassland, the wooded areas provided
construction material, fuel, and protection.

Jasper County was established in 1835. It was named
after Sergeant Jasper, a hero of the Revolutionary War.



The original boundaries included pari or all of Benton,
Newton, and White Counties until 1859, when the
present boundaries were established (7). Rensselaer
was platted and surveyed in 1839 and was permanently
incorporated in 1866.

Climate

Prapared by the National Climatic Cerder, Asheville, North Carolina.

[Table 1]gives data on temperature and precipitation
for the survey area as recorded at Rensselaer, Indiana,
in the period 1951 to 1978. Table 2 khows probable
dates of the first freeze in fall and the last freeze in
spring.[Table J provides daia on length of the growing
sedson.

In winter the average temperature is 27 degrees F,
and the average daily minimum temperature is 18
degrees. The lowest temperature on record, which
occurred at Rensselaer on January 16, 1972, is -22
degrees. In summer the average temperature is 72
degrees, and the average daily maximum temperature is
84 degrees. The highest recorded temperature, which
occurred at Rensselaer on July 14, 1954, is 103
degrees.

Growing degree days are shown in[table 1| They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
?etween the last freeze in spring and the first freeze in

all.

The total annual precipitation is 36.6 inches. Of this,
23 inches, or about 63 percent, usually falls in April
through September. The growing season for most crops
falls within this period. In 2 years out of 10, the rainfall in
April through September is less than 20 inches. The
heaviest 1-day rainfall during the period of record was
5.3 inches at Rensselaer. Thunderstorms occur on about
40 days each year.

The average seasonal snowfall is 26 inches. The
greatest snow depth at any one time during the period of
record was 13 inches. On the average, 6 days of the
year have at least 1 inch of snow on the ground. The
number of such days varies greatly from year o year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 40 percent in winter.
The prevailing wind is from the southwest. Average
windspeed is highest, 12 miles per hour, in spring.

Physiography, Relief, and Drainage

Most of Jasper County is a nearly level plain dissected
by the Kankakee and Iroquois Rivers and their many
fributaries. The county has four major physiographic
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areas—ihe Kankakee outwash plain, the Marseilles
moraine, the Iroquois lacustrine plain, and the Tipton till
plain.

The Kankakee outwash plain is characterized by a
nearly level topography. Low, meandering sand dunes or
ridges are in scattered areas throughout the plain. They
consist of windblown material about 1 foot to 30 feet
high. The larger areas of dunes lie in a general
northeast-southwest direction and are made up of a
series of small ridges. Many of these ridges are crescent
shaped.

The Marseilles moraine lies in a northeast-southwest
direction. It extends into the county directly north of
Rensselaer. It is characterized by an undulating to rolling
topography. Scattered sand ridges are along its northern
boundary.

The Iroquois lacustrine plain also is oriented in a
northeast-southwest direction. It generally is nearly level.
Low sand ridges rise a few feet above the general
ground level. Bedrock is at or near the surface in many
areas on this plain.

The Tipton till plain has two distinct topographic areas.
The area east of Carpenters Creek is characterized by a
nearly level topography. The area west of the creek
generaliy has a gently roliing topography and has
narrow, steep slopes along drainageways. In a few areas
on this plain, bedrock is at or near the surface.

Nearly all of Jasper County is in the basin of the
Kankakee River, except for a few areas in the eastern
part. Surface water in the northern one-third of the
county drains westward through the Kankakee River, and
that in the southern two-thirds generally drains westward
through the Iroquois River and its tributaries. The water
in one small area in the southeast corner of Milroy
Township drains east into the Tippecanoe River. The
county has no major lakes, but a few small ponds have
been constructed.

The highest point in the county is 770 feet above sea
level. It is in Garpenter Township, in the southwest
comer of section 32, near the Benton County line. The
lowest point in the county is 635 feet above sea level. It
is in the southern part of Keener Township, in the

northeast corner of section 30, near the Dehaan Ditch

{75).

Transportation Facilities

Jasper County has about 150 miles of state and
federal roadways, including Interstate 65, Federal
Highways 24 and 231, and State Highways 10, 14, 16,
49, 110, and 114. The county has 923 miles of county
roads. Approximately 42 percent of these roads are
paved.

Two public airports in Jasper County provide airfreight
and commuter services. Many small airports service
private planes. The county also is served by three
railroads.
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Manufacturing and Business

Agricuiture is the economic base of Jasper County.
The county has many agriculture-supporting businesses
and manufacturers. Firms are actively engaged in
research, food-product processing, and the manufacture
of storage hins (4). Important fruit and vegetable growers
and shippers are located within the county. Commaodity
brokers, butchers, livestock breeders, and veterinarians
are active in the county.

Local agencies provide farm management services,
aerial crop dusting, and grain elevators for exchange and
storage. Farm suppliers inciude equipment, seed, and
fertilizer dealers. Numerous drainage contractors and
suppliers of peat, gravel, sand, and topsocil are
throughout the county.

Trends in Population and Land Use

The population of Jasper Couniy has increased slowly
during the past 25 years (70). It was 20,429 in 1970 (7).
In 1975, the population was 24,381 and the population
density was 43 people per square mile. From 1960 to
1970, the growth rate was 8.4 percent (8). From 1970 to
1975, it was 19.3 percent. In 1980, the population was
26,182,

About 86 percent of the county is farmed. The chief
farm producis are cash-grain crops, specialty crops, and
livestock. In recent years the extent of urban
development has increased, especially in the
northwestern part of the county. Urban expansion is
expected to continue as naw subdivisions are platted
throughout the county.

How This Survey Was Made

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

The soils in the survey area occur in an orderly pattem
that is related 1o the geology, the landforms, relief,
climate, and the natural vegetation of the area. Each
kind of soil is associated with a particular kind of
landscape or with a segment of the landscape. By
observing the soils in the survey area and relating their

position to specific segments of the landscape, a soil
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the
soils. They can observe only a limited number of s0il
profiles. Nevertheless, these observations, supplemenied
by an understanding of the soil-landscape relationship,
are sufficient to verify predictions of the kinds of sail in
an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identify sails. Afier
describing the soils in the survey area and determining
their properties, the soil scientists assigned the scils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the s0il scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research.

While a soil survey is in progress, samples of some of
the scils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists
interpreted the data from these analyses and tests as
well as the field-observed characteristics and the soil
properties in terms of expected behavior of the soils
under different uses. Interpretations for all of the soils
were field tested through observation of the soils in
different uses under different levels of management.
Some interpretations are modified 1o fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For example,
data on crop yields under defined levels of management
were assembied from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biologicai activity. Soil conditions are predictable over
long periods of time, but they are not predictable from
year to year. For example, soil scientists can state with a
fairly high degree of probability that a given soil will have



a high water table within certain depths in most years,

but they cannot assure that a high water table will

glways be at a specific level in tha soil on a specific
ate.

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

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for the
properties of the soils. On the landscape, however, the
soils are natural objects. In common with other natural
objects, they have a characteristic variability in their
properties. Thus, the range of some observed properties
may extend beyond the limits defined for a taxonomic
class. Areas of soils of a single taxonomic class rarely, if
ever, can be mapped without including areas of soils of
other taxonomic classes. Gonsequently, every map unit
is made up of the soil or scils for which it is named and
some soiis that belong to other taxonomic classes.
These latter soils are called inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small areas
and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions of
contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
cbserved and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical o make enough
observations tc identify all of the kinds of soil on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management reguirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but

Soil Survey

onsite investigation is needed to plan for intensive uses
in small areas.

Survey Procedures

Dr. Richard A. Weismiller, formerly Earth Science Aesearch Program
Leader, Laboratory for Application of Ramote Sensing, Purdue
Univarsity, helped prepare this section,

The general procedures followed in making this survey
are described in the Soil Conservation Services National
Soils Handbook and the Soil Survey Manual (12).
Geology maps and soil laboratory data from adjacent
counties were reviewed before and during the survey.
The use of remotely sensed data was important during
the progress of the survey. U.S, Geologic Survay
topographic maps, at a scale of 1:24,000, helpad the soil
scientists to relate land and image features.

Before the actual fieldwork began, the staff at Purdue
University’s Laboratory for Application of Remote Sensing
used Landsat-collected multispectral scanner data and
computer-assisted classification technigues to prepare
speciral maps. These maps depicted the spectral
patterns and boundaries of the soils throughout the
county.

Individual atlas sheets were registered to each of the
individual halftone positive mylars, which were used as
the mapping base. At a scale of 1:15,840, each pixel of
the spectral atlas represented 0.5 acre. Distinctive
symbois were used to depict each spectral class. An
accompanying legend listed the soil series most likely to
oceur within specified areas.

As they mapped the soils on the halftone positive
mylars, soil scientists traversed the landscape on foot,
by pickup, or by three-whesl, all-terrain cycles. The
traverses were made at intervals close enough for the
scientists to locate contrasting soil areas of about 2
acres. The data collected were used to identify the kinds
of sail and 1o establish the range of composition in sach
map unit.

The remotely sensed data were comrelated with soil
charactéristics through comparisons of the spectral
maps with conventionally prepared soil maps. These
characteristics included the color, texture, and organic
matter content of the surface layer and the drainage
class. The final spectral maps were correlated only with
drainage characteristics since this correlation proved o
be the most consistent one.

The spectral informaticn aided in the determination of
map unit composition, both the type and the extent of
the soils. The map unit inclusions were identified through
the use of this information. The map unit Zadog-Maumee
loamy sands was first identified through the use of this
photo information.

Samples for chemical and physical analyses were
taken from representative sites of several of the soits in
the survey area. The chemical and physical analyses
were made by the Soil Characterization Laboratory,
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Department of Agronomy, Purdue University. The results
of the analyses are stored in a computerized data file at
the laboratory. A description of the laboratory procedures
can be obtained on request from the laboratory. The

resuits of the studies can be obtained from the
Department of Agronomy, Purdue University, and the Soil
Conservation Service, State Office, Indianapolis, Indiana.






General Soil Map Units

The general soil map at the back of this publication
shows the soil associations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor soils. It is named for the major soils. The
s0ils making up one association ¢an occur in another but
in a different pattern. :

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
‘suitable soils can be identified on the map. Likewise, .
areas where the 50ils are not suitable can be identified.

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

The names, descriptions, and delineations of the soils
identified on the general soil map of this county do not
always agree or join fully with those of the soils identified
on the maps of adjoining counties published at an earlier
date. Some differences are the result of changes in
concepts of soil series. Other differences result from
variations in the extent of the soils. Others are the result
of variations in the slope range allowed in the
associations.

Soil Descriptions

Dominantly Deep, Nearly Levei,.Very Poorly Drained
Solls That Are Subject to Flooding; on Bottom Land

These soils make up about 7 percent of the county.
They have a high water table and are frequently flocded
in late fall and early spring. Most areas are used for
cultivated crops. A few are used -as woodland. Most of
the major soils are fairly well suited or poorly suited to
agronomic uses and are generally unsuited to urban
uses.

1. Suman-Craigmile-Prochaska Association

Desp, nearly level, vary poorly drained, medium textured
o coarse lextured soils formed in silly and loamy
alluvium over sandy deposits or in sandy alfuvium; on
bottorm land

. This association is in nearly level or slightly
depressional areas on flood plains aleng large sireams.
The major soils are frequently flooded in late fall and
early spring. The landscape is characterized by a gradual
swale and swell topography. Slopes are 0 to 1 percent.

This association makes up about 7 percent of the
county. It is about 40 percent Suman soils, 29 percent
Craigmile soils, 21 percent Prochaska soils, and 10,
percent minor s0ils.

The Suman $oils are in broad depressional areas on
the first bottoms of flood plains. Typically, they have a
surface layer of black loam, a subsurface layer of black
clay loam, and a subsoil of dark gray clay lcam. These
soils are moderately slowly permeable in the solum and
rapidly permeable in the substratum.

The Cralgmile soils are in broad depressional areas on
the second bottoms of flood plains. Typically, they have
a surface layer of black sandy loam and a subsurface
layer of very dark gray sandy loam. These soils are
moderately rapidly permeable in the upper part and
rapidly permeable in the lower part.

The Prochaska soils are in broad depressional areas
on the second bottoms of flood plains. Typically, they
have a surface layer of very dark gray loamy sand, a
subsurface layer of very dark gray loamy sand, and a
subsoil of dark grayish brown, dark gray, and gray loamy
sand. These soils are rapidly permeable.

Of minor extent in this association are the very poorly
drained Sloan soils along narrow drainageways.

Most areas are used for cultivated crops. A few are
used for pasture, woodland, or wetland wildlife habitat.
This association is fairly well suited to cultivated crops
and poorly suited to speciaity crops. Flooding and
wetness are the main management concerns, Earthen
dikes and dams have been constructed in many areas to
minimize the hazard of flooding, and extensive areas
have been drained.

The Suman soils are well suited to trees, and the
Craigmile and Prochaska soils are fairly well suited.
Water-tolerant species should be selected for planting.
Removing unwanted species improves the stands.

This association is generally unsuited to building site
development and sanitary facilities, mainly because of
the flooding.



Dominantly Deep, Nearly Level to Strongly Sloping,
Well Drained tc Somewhat Poorly Drained Soils That
Are Subject to Wind Erosion and Drought; on
Uplands

These soils make up about 19 percent of the county.
They generally are sandy soils that have a low available
water capacity and are highly susceptible to wind
erosion. Nearly all areas are used for woodland or
cultivated crops. A few are used for hay and pasture.
The suitability of the major scils for agronomic uses
ranges from poor to good. These soils are fairly well
suited to urban uses.

2. Qakville-Morocco-Brems Association

Deep, nearly level lo strongly sloping, well drained o
somewhat poorly drained, coarse textured solls formed
in sandy outwash; on uplands

This association is on knolls and ridges on outwash
plains. Slopes range from 0 to 15 percent.

This association makes up about 19 percent of the
county. It is about 48 percent Oakville soils, 27 percent
Morocco 50ils, 23 percent Brems soils, and 2 percent
minor soils.

The well drained or moderately well drained, nearly
level to strongly sloping QOakville soils are on ridges and
knollis. Typically, they have a surface layer of very dark
grayish brown fine sand and a subsoil of dark brown,
dark yellowish brown, and yellowish brown fine sand.
These soils are rapidly permeable. _

The somewhat poorly drained, nearly level Morocco
soils are on swells. Typically, they have a surface layer
of dark grayish brown loamy sand, a subsurface layer of
light yellowish brown loamy fine sand, and a subsoil of
veory pale brown and light gray fine sand. These soils are
rapidly permeable.

The moderately well drained, nearly level and gently
sloping Brems solls are on slightly convex rises.
Typically, they have a surface layer of dark brown loamy
sand and a subsoil of dark yellowish brown, yellowish
brown, and pale brown sand. These soils are rapidly
permeable.

Of minor extent in this association are the very poorly
drained Newton soils in depressional areas.

This association is used for cultivated crops, hay,
pasture, specialty crops, and woodland. The major soils
are poorly suited to culiivated crops. They are fairly well
suited to specialty crops, such as asparagus, blueberries,
and Christmas trees. Droughtiness and wind erosion are
the main management concerns.

The major soils are well suited to trees. Containerized
nursery stock or overstocking is needed to compensate
for seedling mortality. Removing unwanted species
improves the stands.

The Oakville and Brems soils are fairly well suited to
building site development and sanitary facilities, and the
Morocco soils are poorly suited. The slope, a poor

Soil Survey

filttering capacity, and the wetness are the main
limitations.

Dominantly Deep, Nearly Level, Very Poorly Drained,
Organic Solls That Are Subject to Wind Erosion; on
Bottom Land and Uplands

These soils make up about 3 percent of the county.
They are very high in organic matter content and have a
high water table. Areas that are drained and cultivated
are extremely susceptible to wind erosion. Most areas
are used for cultivated crops or specialty crops, such as
potatoes and mint. A few are used for pasture,
woodland, or wetland wildlife habitat. The major soils are
poorly suited to cultivated crops, well suited t0 specialty
crops, and generally unsuited to urban uses.

3. Houghton-Muskego-Adrian Association

Deep, nearly level, very poorly drained soils formed in
organic deposits or in organic deposits over
coprogenous earth or sandy outwash; on bottorn land
and uplands

This association is in depressional areas on flood
plains and outwash plains characterized by a gradual
swale and swell topography. It also is in depressional
areas on moraines. Slopes range from 0 to 2 percent.

This association makes up about 3 percent of the
county. It is about 44 percent Houghton soils, 24 percent
Muskego soils, 16 percent Adrian soils, and 16 percent
minor soils.

The Houghton soils are in depressions on flood plains,
outwash plains, and moraines. Typically, they are black
muck in the upper part, very dark gray muck in the next
part, and dark reddish brown muck in the lower part.
These soils are moderately rapidly permeabls to
moderately slowly permeable.

The Muskego soils are in depressions on outwash
plains and moraines. Typically, they are black muck in
the upper part, dark brown muck in the next part, and
grayish brown and gray coprogenous earth in the lower
part. These soils are moderately rapidly permeable to
moderately permeable in the organic layers and slowly
permeable in the coprogencus material.

The Adrian soils are in depressions on outwash plains
and moraines, Typically, they are black muck in the
upper part, very dark gray muck in the next part, and
pale brown and gray sand in the lower part. These soils
are moderately rapidly permeable to moderately slowly
permeable in the organic layers and rapidly permeable in
the underlying sand.

Of minor extent in this association are the very poorly
drained Ackerman, Edwards, and Warners soils in nearly
level areas and in slight depressions.

Most areas are drained and are used for cultivated
crops or specialty crops. A few are used for pasture,
woodland, or wetland wildlife habitat. This association is
poorly suited to cultivated crops and well suited to
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specialty crops, such as vegetables, potatoes, and mint.
The wetness and the hazards of ponding and wind
erosion are the main management concems.

The major soils are poorly suited to trees. The main
management concerns are the ponding, the wetness,
and the hazard of windthrow.

The major scils are generally unsuited to building site
development and sanitary facilities, mainly because of
the ponding, the wetness, and excess humus.

Dominantly Deep, Nearly Level, Very Poorly Drained
and Somewhat Poorly Drained Soils That Are Subject
to Wind Erosion; on Uplands

These soils make up about 31 percent of the county.
They have a seasonal high water table and are
susceptible to wind erosion. Most areas are used for
cultivated crops. A few are used for hay and pasture or
for woodland. Most of the major soils are fairly well
suited or poorly suiied o agronomic uses and are
generally unsuited or poorly suited to urban areas.

4. Maumee-Zadog-Watseka Association

Deep, nearly level, very poorly drained and somewhat
poorly drained, coarse lexiured soils formed in sandy
and loamy outwash; on uplands

This association is in nearly level or slightly
depressional areas on outwash plains characterized by a
gradual swale and swell topography. Slopes range from
0 tc 2 percent.

This association makes up about 23 percent of the
county. It is about 48 percent Maumee soils, 25 percent
Zadog soils, 24 percent Watseka soils, and 3 percent
minor soils.

The Maumee soils are very poorly drained. Typically,
they have a surface layer and subsurface layer of very
dark gray loamy sand. The substraium is grayish brown
loamy sand in the upper part and light brownish gray
sand in the lower part. These soils are rapidly
permeable.

The Zadog soils are very poorly drained. Typically,
they have a surface layer of black loamy sand, a
subsurface layer of black fine sandy ioam, and a subsoil
of yellowish red and grayish brown sandy clay loam.
These soils are moderately permeable in the solum and
rapidly permeable in the substratum.

The Watseka soils are somewhat poorly drained.
Typically, they have a surface layer of very dark gray
loamy fine sand and a subsoil of grayish brown and light
brownish gray fine sand. These soils are rapidly
permeable.

Of minor extent in this association are the very poorly
drained Mussey soils in nearly level areas and in slight
depressions.

Most areas are drained and are used for cultivated
crops. A few are used for pasture, woodland, or specialty
crops. The Maumes and Zadog soils are fairly well
suited to cultivated crops, but the Watseka soils are

poorly suited. All three soils are fairly well suited to a
wide variety of specialty crops. such as asparagus,
blueberries, and potatoes|{fig. 1)} The seasonal wetness
and the hazard of ponding are the main management
concerns. Wind erosion is a hazard. Droughtiness can be
a problem in summer.

The Maumee and Zadog soils are fairly weil suited to
trees. The Watseka soils are not wooded. Water-tolerant
species should be selecied for planting on the Maumee
and Zadog soils. Removing unwanted species improves
the stands.

The Maumee and Zadog soils are generally unsuited
to building site development and sanitary facilities, and
the Watseka soils are poorly suited. The wetness and
the ponding are the main managerment concerns.

5. Gilford-Morocco Association

Deep, nearly level, very poorly drained and sormewhat
poorly drained, moderately coarse lextured and coarse
textured soils formed in loamy sediments over sandy
outwash or in sandy outwash; on uplands

This association is in nearly level or slightly
depressional areas on outwash plains characlerized by a
gradual swale and swell topography. Slopes range from
0 to 2 percent. They are commonly less than 1 percent.

This association makes up about 8 percent of the
county. It is about 58 percent Gilford soils, 35 percent
Moroceo soils, and 7 percent minor soils.

The very poorly drained Gilford soils are in broad
depressional areas. Typically, they have a surface layer
of very dark gray fine sandy ioam, a subsurface layer of
very dark gray fine sandy loam, and a subsoil of grayish
brown fine sandy loam. These soils are moderately
rapidly permeable.

The somewhat poorly drained Morocco soils are on
swells. Typically, they have a surface layer of dark
grayish brown loamy sand, a subsurface layer of light
yellowish brown loamy fine sand, and a subsoil of very
pale brown and light gray fine sand. These soils are
rapidly permeable.

Of minor extent in this association are the somewhat
poorly drained Metamora and Watseka soils on slight
riges.

Most areas are drained and are used for cultivated
crops. A few are used for woodland, hay, pasture|(fig. 2)
or specialty crops.

The Gilford soils are fairty well suited to cultivated
crops, but the Morocco soils are poorly suited. Both soils
are fairly well suited to a wide variety of specialty crops,
such as asparagus, blueberries, and Christmas trees.
The hazard of ponding and the seasonal wetness are
the main management concerns. Wind erosion is a
hazard. Droughtiness can be a problem in summer.

The Gilford soils are fairly well suited to trees, and the
Morocco soils are well suited. Water-tolerant species
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[CEigure 1]-Potatoes on Watseka-Maumee loamy sands, in the foreground, and in an irrigated area of Ackerman and Muskego solls, in the

background.

should be selected for planting. Removing unwanted
species improves the stands.

The Gilford soils are generally unsuited to building site
development and sanitary facilities, and the Morocco
soils are poorly suited. The ponding and the wetness are
the main management concerns.

Dominantly Deep, Nearly Level and Gently Sloping,
Well Drained Soils; on Uplands

These soils make up about 4 percent of the county.
They are susceptible to erosion. Most areas are used for
cultivated crops. A few are used for hay, pasture, or
woodland. The major seils are fairly well suited or well
suited to agronomic and urban areas.

6. Parr-Ayr-Wawasee Assoclation

Deep, nearly level and gently sloping, well drained,
medium lextured to coarse fextured soifs formed in

loamy or sandy outwash over tiff; on uplands

This association is on knolls and ridges on recessional
moraines. Slopes range from 1 to 6 percent.

This association makes up about 4 percent of the
county. It is about 30 percent Parr soils, 21 percent Ayr
soils, 19 percent Wawasee soils, and 30 percent minor
soils.

The Parr solls are gently sloping. Typically, they have
a surface layer of very dark gray fine sandy loam. The
subsoil is brown fine sandy loam in the upper part, dark
yellowish brown clay loam in the next part, and yellowish
brown sandy clay loam in the lower part. These soils are
moderately permeable.

The Ayr soils are nearly level and gently sloping.
Typically, they have a surface layer of black loamy fine
sand and a subsurface layer of very dark gray loamy
sand. The subscil is dark brown and brown sand in the
upper part, yellowish brown locamy sand in the next part,
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A pastured area of Gilford and Morocco scils. Chelsea solls are on the ridge in the background.

and yellowish brown loam in the lower part. These soils
are rapidly permeable in the upper sandy layers and
moderately permeable in the lower part.

The Wawasee soils are gently sloping. Typically, they
have a surface layer of dark grayish brown loam and a
subsoil of dark brown and dark yellowish brown (oam.
These soils are moderately permeable.

Of minor extent in this association are the very poorly
drained Brookston soils in depressional areas and
drainageways and the weil drained Metea and
excessively drained Sparta soils on ridges and knolls.

Most areas are used for cultivated crops. A few are
used for hay, pasture, or woodland. The Parr and
Wawasee soils are well suited to cultivated crops, and

the Ayr soils are fairly well suited. All three soils are fairly
well suited to specialty crops. The hazard of erosion is
the main management concern.

The Wawasee soils are well suited to trees. The Parr
and Ayr soils are not wooded. Removing unwanted
species improves the stands in areas of the Wawasee
soils.

The Parr and Wawasee soils are well suited to building
site development and sanitary facilities, and the Ayr soils
are fairly well suited. The slope, the potential for frost
action, the restricted permeability or a poor filtering
capacity, and seepage are the main management
concerns.
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Dominantly Moderately Deep, Nearly Level and
Gently Sloping, Well Drained and Very Poorly
Drained Soils; on Uplands

These soils make up about 1 percent of the county.
They are 20 to 40 inches deep over limestone bedrock.
They are susceptible to erosion. Most areas are used for
culiivated crops. A few are used for hay and pasture.
The major soils are well suited or fairly well suited to
agronomic uses. They are poorly suited or generally
unsuited to urban uses.

7. Rockton-Faxon Association

Moderately deep, nearly level and gently sloping, well
drained and very poorly drained, moderar%lv coarse
textured and medium textured soils formed in loamy
outwash over fimestone badrock; on uplands

This association is in nearly ievel or slightly convex
areas on outwash plains and ground moraines
characterized by a swale and swell topography. Slopes
range from 0 to 3 percent.

This association makes up about 1 percent of the
county. It is about 59 percent Rockion soils, 39 percent
Faxon solls, and 2 percent minor soils.

The well drained, nearly level and gently sloping
Rockton soils are on swells. Typically, they have a
surface iayer and subsurface layer of very dark grayish
brown fine sandy loam. The subsoil is dark yellowish
brown loam in the upper part and brown sandy clay loam
in the lower part. These scils are moderately permeabile.

The very poorly drained, nearly level Faxon soils are in
broad depressional areas. Typically, they have a surface
layer of very dark gray loam. The subsoil is dark grayish
brown loam in the upper part and gray sandy clay loam
in the lower part. These soils are moderately permeable.

Of minor extent in this association are the moderately
well drained Grovecity soils on rises.

Most areas are used for cultivated crops. A few are
used for hay and pasture. This association is well suited
to cultivated crops and fairly well suited to specialty
crops. A shallow root zone, erosion, and wetness are the
main management congcerns.

The Rockton soils are poorly suited to building site
development and sanitary fagcilities, and the Faxon soils
are generally unsuited. The main limitations are the
depth to bedrock, the shrink-swell potential, and the
hazard of ponding.

Dominantly Deep, Nearly Level and Gently Sloping,
Very Poorly Drained to Moderately Well Drained
Solls; on Uplands

These soils make up about 35 percent of the county.
They have a seasonal high water table. Most areas are
used for culiivated crops. A few are used for hay,
pasture, or woodland. Most of the major soils are well
suited or fairly well suited to agronomic uses and are
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fairly well suited, poorly suited, or generally unsuited to
urban uses.

8. Rensselaer, till substratum-Markton-
Aubbeenaubbee Association

Deep, nearly level and gently sloping, very poorly
drained and somewhat poorly drained, moderately
coarse textured and coarse textured soils formed in
loamy and sandy outwash over loamy till; on uplands

This association is in nearly level or slightly
depressional areas on recessional moraines
characterized by a swale and swell topography. Slopes
range from 0 to 3 percent. '

This association makes up about 7 percent of the
county. It is about 64 percent Rensgselaer soils, 16
percent Markton soils, 9 percent Aubbeenaubbee soils,
and 11 percent minor soils.

The very poorly drained, nearly level Rensselaer soils
are in brogd deprassional areas. They have a substratum
of till. Typically, they have a surface layer of black fine
sandy loam. The subsoil is very dark gray fine sandy
loam in the upper part, gray sandy loam in the next part,
and light gray loam in the lower part. These soils are
moderately permeable.

The somewhat poorly drained, nearly level and gently
sloping Markton soils are on rises. Typically, they have a
surface layer of dark brown sand. The subsoll is brown
and yellowish brown sand in the upper part and
yellowish brown loam in the lower part. These soils are
rapidly permeable in the upper sandy layers and
moderately permeable in the lower part.

The somewhat poorly drained, nearly level and gently
sloping Aubbeenaubbes soils are on rises. Typically, they
have a surface layer of dark grayish brown fine sandy
loam and a subsurface layer of brown fine sandy loam.
The subscil is dark brown sandy ¢lay loam in the upper
part, brown clay loam in the next part, and light brownish
gray loam in the lower part. These soils are moderately
permeable.

Of minor extent in this association are the somewhat
poorly drained Metamora soils on slight rises, the very
poorly drained Ackerman and Mussey soils in nearly
ievel areas and slight depressions, and the well drained
Metea soils on ridges and knolls.

Most areas are drained and are used for cultivated
crops. A few are used for hay, pasture, or woodland. The
Aubbeenaubbee and Rensselaer soils are well suited to
cultivated crops, and the Markion soils are fairly welt
suited. All three soils are fairly well suited to specialty
crops. The hazard of ponding and the wetness are the
main management concerns. Wind erosion is a hazard.

The major soils are well suited to trees. Water-tolerant
species should be selected for planting. Removing
unwanted species improves the stands.

The Rensselaer soils are generally unsuited to building
site development and sanitary facilities, and the Markton
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and Aubbeenaubbee soils are poorly suited. The ponding
and the wetness are the major management concerns.

9. Rensselaer, till substratum-Darroch, till
substr;atum-Wolcott Association

Deep, nearly level, very poorly drained and somewhat
poorly drained, medium textured and moderalely fine
textured soils formed in loamy outwash over loamy till:
on uplands

This association is in nearly level and slightly convex
areas on ground moraines characterized by a swale and
swell topography. Slopes range from 0 to 2 percent.

This association makes up about 8 percent of the
county. It is about 43 percent Rensselaer soiis, 26
percent Darroch soils, 14 percent Wolcott soils, and 17
percent minor soils.

The very poorly drained Rensselaer soils are in broad
depressional areas. They have a substratum of till.
Typically, they have a surface layer of very dark gray
loam, a subsurface layer of very dark gray loam, and a
subsoil of dark gray clay loam. These soils are
moderately permeable.

The somewhat poorly drained Darroch soils are on
swells. They have a substratum of till. Typically, they
have a surface layer of very dark gray silt loam and a
subsurface layer of very dark grayish brown clay loam.
The subsail is yellowish brown clay loam in the upper
part and gray sandy clay loam in the lower part. These
soils are moderately permeable.

The very poorly drained Wolcott soils are in broad
depressional areas. Typically, they have a surface layer
of black clay loam, a subsurface layer of very dark gray
clay loarn, and a subsoil of clive gray loam. These soils
are moderately permeable.

Of minor extent in this association are the somewhat
poorly drained Odell soils on slight rises and the
excessively drained Sparta soils on rises and knolls. The
Sparta soils have a loamy substratum.

Most areas are drained and are used for cultivated
crops. A few are used for hay and pasture. This
association is well suited to cultivated crops. It is fairly
well suited to specialty crops. The wetness and the
hazard of ponding are the main management concerns.

The Rensselaer scils are well suited to trees. The
Darroch and Wolcott soils are not wooded. Water-
tolerant species should be selected for planting on the
Rensselaer soils. Removing unwanted species improves
the stands.

The Rensselaer and Wolcott soils are generally
unsuited to building site developmant and sanitary
facilities, and the Darroch soils are poorly suited. The
ponding and the wetness are the main management
COoncerns.

10. Reddick-Andres-Corwin Association

Deap, nearly level and gently sloping, poorly drained to
moderately well drained, moderalely fine textured and
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medium lexitured soits formed in sifty and foamy outwash
over silty and loamy Hil: on uplands

This association is on knclls and in depressional areas
on ground moraines and recesgsional moraines
characterized by a swale and swell topography. Slopes
range from 0 6 3 percent.

This association makes up about 5 percent of the
county. It is about 35 percent Reddick soils, 33 percent
Andres soils, 26 percent Corwin soils, and 6 percent
minor soils.

The poorly drained, nearly level Reddick soils are in
broad depressions and swales on ground moraines.
Typically, they have a surface layer of black silty clay
loam, a subsurface layer of very dark gray clay loam,
and a subsoil of dark gray, olive gray, and gray clay
loam. These soils are moderately permeable in the upper
part and slowly permeable or very slowly permeabie in
the substratum.

The somewhat poorly drained, nearly level Andres
soils are on swells on ground moraines. Typically, they
have a surface layer of very dark gray loam and a
subsoil of dark brown, dark vellowish brown, and pale
brown clay loam. These soils are moderately permeable
in the upper part and moderately slowly permeable in the
substratum.

The moderately well drained, nearly level and gently
sloping Corwin soils are on swells on ground moraines
and recessional moraines. Typically, they have a surface
layer and subsurface layer of very dark brown lcam. The
subsoil is dark brown loam in the upper part, dark
yellowish brown and yellowish brown ¢lay loam in the
next part, and yellowish brown loam in the lower part.
These soils are moderately permeable.

Of minor extent in this association are the somewhat
poorly drained Metamora soils on slight rises.

Most areas are drained and are used for cultivated
crops. A few are used for hay and pasture. This
association is well suited to cultivated crops and fairly
well suited to specially crops. The hazard of ponding and
the wetness are the main management concerns.

The Reddick soils are generally unsuited to building
site development and sanitary facilities, and the Andres
and Corwin soils are poorly suited. The ponding and the
wetness are the main management concerns.

11. Montgomery-Strole-Nesius Association

Deep, nearly level and gently sfoping, very poorly
drained, somewhat poorly drained, and moderately well
drained, moderately fine textured and coarse textured
soils formed in sifty and ciayey lacustrine sediments or in
sandy eolian deposits; on uplands

This association is in broad depressions and on
slightly convex rises on lake plains characterized by a
gradual swale and swell topography. Slopes range from
€ to 3 percent.
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This association makes up about 4 percent of the
county. it is about 43 percent Montgomery soils, 30
percent Strole soils, 17 percent Nesius soils, and 10
percent soils of minor extent.

The very poorly drained, neatly level Montgomety soils
are in broad depressional areas. Typically, they have a
surface layer of very dark gray silty clay loam and a
subsoil of dark gray and dark grayish brown silty clay
loam. These soils are slowly permeable.

The somewhat poorly drained, nearly level Strole soils
are on swells. Typically, they have a surface layer and
subsurface layer of very dark gray clay loam and a
subsoil of olive brown and light olive brown clay and silty
clay. These soils are slowly permeable.

The moderately well drained, nearly level and gently
sloping Nesius soils are on slightly convex rises.
Typically, they have a surface layer of very dark gray fine
sand, a subsurface layer of dark brown fine sand, and a
subsoil of dark yellowish brown, brown, yellowish brown,
and strong brown fine sand. These soils are rapidly
permeable.

Of mincr extent in this association are the moderately
well drained Lucas soils on ridges and knolls.

Most areas are drained and are used for cultivated
crops. A few are used for hay, pasture, or woodland. The
Montgomery soils are fairly well suited to cultivated
crops, the Strole soills are well suited, and the Nesius
soils are poorly suited. All three soils are fairly well
suited to speciaity crops. The wetness of the
Montgomery and Strole soils and droughtiness in the
Nesius soils are the main management concerns.

The Montgomery and Nesius soils are well suited to
trees. The Strole soils are not wooded, Water-tolerant
species should be selected for planting on the
Moentgomery soils. Removing unwanted species
improves the stands.

The Montgomery soils are generally unsuited to
building site development and sanitary facilities, the
Strole soils are poorly suited, and the Nesius soils are
fairly well suited. Ponding, wetness, and the shrink-swell
potential are the major management concerns.

12. Rensselaer-Darroch-Nesius Assoclation

Deep, nearly level and tfy sioping, ve.

drained, sofgewhar poo%?fndf};mgg ’?nd m%g‘grgtely welf
drained, medium texitured and coarse textured soils
formed in loamy and sifly outwash or in sandy eofian
deposits; on uplands

This association is in broad depressions and on
slightly convex rises on outwash plains and lake plains
characterized by & gradual swale and swell topography.
Slopes range from 0 to 3 percent.

This association makes up about 7 percent of the
county. It is about 59 percent Rensselaer soils, 29
percent Darroch sails, 7 percent Nesius soils, and 5
percent minor soils.
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The very poorly drained, nearly level Rensgelaer soils
are in broad depressions on outwash plains. Typically,
they have a surface layer and subsurface layer of very
dark gray loam and a subsoil of dark gray, grayish
brown, and gray loam and silt loam. These soils are
moderately permeable.

The somewhat poorly drained, nearly level Darroch
soils are on swells on outwash plains. Typically, they
have a surface layer of very dark grayish brown loam.
The subsoil is dark grayish brown ioam in the upper part
and brown and yeliowish brown clay loam in the lower
part. These soils are moderately permeable.

The moderately well drained, nearly level and gently
sloping Nesius scils are on slightly convex rises on
outwash plains and lake plains. Typically, they have a
surface layer of very dark gray fine sand, a subsurface
layer of dark brown fine sand, and a subsoil of dark
yellowish brown, brown, yaliowish brown, and strong
brown fine sand. These soils are rapidly permeable.

Of minor extent in this association are the somewhat
poorly drained Whitaket soils on slight rises.

Most areas are drained and are used for cultivated
crops. A few are used for hay, pasture, or woodland. The
Rensselaer and Darroch soils are well suited to
cultivated crops, but the Nesius soils are poorly suited.
All three soils are fairly well suited to speciaity crops.
The wetness of the Rensselaer and Darroch soils and
droughtiness in the Nesius soils are the main
management concerns.

The Rensselaer and Nesius soils are wel! suited to
trees. The Darroch soils are not wooded. Water-tolerant
species should be selected for planting on the
Rensselaer soils.

The Rensselaer soils are generally unsuited to building
site development and sanitary facilities, the Darroch soils
are poorly suited, and the Nesius soils are fairly well
suited. Ponding and wetness are the main management
concerns.

13. Iroquois-Papineau-Simonin Association

Deep, nearly level, very poorly drained, somewfiat poorty
drained, and moderate{y wefl drainsd, moderateb/ coarse
textured and coarse textured soils formed in sandy and
loamy outwash over silty and clayey lacustrine
sediments; on uplands

This association is on swells and in depressional areas
on outwash plains characterized by a swale and swell
topography. Slopes range from 0 to 2 percent. They are
commonly less than 1 percent.

This association makes up about 4 percent of the
county. It is about 53 percent Iroquois soils, 22 percent
Papineau soils, 16 percent Simonin soils, and 9 percent
minor soils.

The very poorly drained Iroquois soils are in broad
depressional areas. Typically, they have a surface layer
of very dark brown fine sandy loam and a subsurface
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layer of very dark grayish brown sandy loam. The subsoil
is dark grayish brown and gray sandy clay loam in the
upper part and gray clay loam in the lower part. These
soils are moderately permeable in the upper part and
very slowly permeable in the substratum.

The somewhat poorly drained Papineau soils are on
swells. Typically, they have a surface layer of very dark
gray sandy loam and a subsurface layer of very dark
gray sandy clay loam. The subsoil is grayish brown
sandy clay loam in the upper part and grayish brown silty
clay in the lower part. These soils are moderately
permeable in the upper part of the solum and slowly
permeable in the lower part and in the substratum.

The moderately well drained Simonin soils are on
swells. Typically, they have a surface layer of very dark
grayish brown loamy sand and a subsurface layer of
dark brown loamy sand. The subsoil is dark brown sand
in the upper part, yellowish brown fine sandy loam in the
next part, and olive brown silty clay in the lower part.
These soils are rapidly permeable in the upper part of
the solum and very slowly permeable in the lower part
and in the substratum.

Of minor extent in this association are the somewhat
poorly drained Whitaker soils on slight rises.

Most areas are drained and are used for cultivated
crops. A few are used for hay, pasture, or specialty
crops. The Iroquois and Papineau soils are well suited to
cuitivated crops, and the Simonin soils are fairly well
suited. All three soils are fairly well suited io specialty
crops. The wetness of the Iroquois and Papineau soils
and droughtiness in the Simonin soils are the main
management concerns.

The Iroquois soils are generally unsuited to building
site development and sanitary facilities, the Papineau
soils are poorly suited, and the Simonin soils are fairly
well suited. Ponding, wetness, and the shrink-swell
potential are the main management concerns.

Broad Land Use Considerations

The soils in Jasper Gounty vary widely in their
suitability for major land uses. The general soil map is
most useful in pianning the general outline of land uses,
but it cannot be used in the selection of sites for specific
uses, such as urban structures.

About 83 percent of the acreage in the county is used
for cuitivated crops, mainly corn and soybeans. Most of
this land is well suited or fairly well suited to cultivated
crops. The Suman-Craigmile-Prochaska association is
only fairly well suited because it is frequently flooded in
the spring. Slight or moderate crop damage occurs some
years, but the flooding usually occurs prior to the
planting season.

Ponding and wetness are the major concerns in
managing most of the associations for cultivated crops.
Although severai of the associations are severely limited
by ponding and wetness, many of the soils in these
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associations are well suited to farming because an
adequate drainage system has been installed. Erosion is
the primary management concern in areas of the Parr-
Ayr-Wawasee association. This association is well suited
to cultivated crops if erosion is controlled. The Oakuville-
Morocco-Brems association is poorly suited to cultivated
crops because of droughtiness and wind erosion. Some
areas of this association are irigated.

Approximately 10 percent of the acreage in the county
is used for speciaity crops. These crops are grown in
numerous areas throughout the county, mainly in the
Houghton-Muskego-Adrian association. The main
speciality crops grown in areas of this association are
mint and potatoes. The major soils are well suited to
specialty crops. Ponding and wetness are the major
management concerns. Many areas of this association
not only are drained but also are irrigated at critical
periods during the growing season. ;

The Suman-Craigmile-Prochaska association is the
only association in the county that is poorly suited to
specialty crops. This assaociation is frequently fiooded in
late fall and early spring. The Maumee-Zadog-Watseka
and Gilford-Morocco associations are fairly well suited to
specialty crops, such as vegetables and mint. Seasonal
wetness and ponding are the main management
concerns in areas of these associaticns, but
droughtiness can be a problem in summer. The Qakville-
Morocco-Brems association is fairly well suited to
specialty crops, such as blueberries and Christmas trees.
Droughtiness and wind erosion are the main
management concerns in areas of this association.

About 4.5 percent of the acreage in the county is
woodland. Scattered small woodlots are throughout the
county, but most of the woodland is in areas of the
Oakville-Morocco-Brems and Rensselaer, till substratum-
Markton-Aubbeenaubbee associations. The Houghton-
Muskego-Adrian association is the only association in
the county that is poorly suited 1o woodland. It is poorly
suited because of ponding and the instability of the
organic materiai. The Maumee-Zadog-Watseka
association is fairly well suited to woodland, but ponding
and windthrow are hazards. In the wetter areas of most
of the associations, the use of equipment is restricted to
the drier periods or to periods when the ground is frozen.

in 1980, about 4 percent of the acreage in the county
was urban or built-up land. Deciding which land should
be used for urban development is an important issue in
the county. Each year a significant acreage in the
northwestermn part of the county is developed for urban
uses.

Extensive areas in the county are so unfavorable for
urban uses that development is not desirable or is nearly
impossible, Soils on flood plains, such as those in the
Suman-Craigmile-Prochaska association, are not suitable
for urban development because of flooding. Flooding is
also a problem in some areas of the Houghton-Muskego-
Adrian association. The major limitations affecting urban
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development in this association are ponding and the
instability of the organic material. In many areas of the
other associations, ponding or wetness is a problem
unless an extensive drainage system is installed.

The soils that are best suited to urban development
are mainly in the Oakville-Morocco-Brems and Parr-Ayr-

Wawasee associations. Most of the major soils in these
associations are well suited or fairly well suited to urban
uses. The chief limitation in areas of the Oakuville-
Moerocco-Brems association is a poor filtering capagcity in
the soils. Parr and Wawasee soils are generally suitable
for most urban uses.



Detailed Soil Map Units
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The map units on the detailed soil maps at the back of
this survey represent the seils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under *Use and Management of the Soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations t¢ be considered in planning for
specific uses.

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

Soils of one series can differ in texture of the surface
layer or of the substratum. They also ¢an differ in slope,
stoniness, salinity, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of such
differences, a soil series is divided into soif phases. Most
of the areas shown on the detailed soil maps are phases
of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For
example, Oakville sand, moderately wet, 1 to 3 percent
slopes, is a phase of the Qakville series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soif
complex consists of two or more soils, or one or more
soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be shown
separately on the soil maps. The pattern and proportion
of the soils are somewhat similar in all areas. Markton-
Aubbeenaubbee complex, 1 to 3 percent slopes, is an
example.

Most map units inciude small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soll or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some

small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

This survey includes miscelianeous areas. Such areas
have little or no soil material and support little or no
vegetation. Pits, quarries, is an exampie. Miscellaneous
areas are shown on the soil maps. Some that are too
small to be shown are identified by a special symbol on
the scil maps.

The names, descriptions, and delineations of the soils
identified on the detailed soil maps of this county do not
always agree or join fully with those of the soils identified
on the maps of adjoining counties published at an earlier
date. Some differences are the result of changes in
concepts of scil series. Other differences result from
variations in the extent of the sails. Others are the resuit
of variations in the slope range allowed in the map units.

gives the acreage and proportionate extent of
each map unit. Other tables (see ['Summary of Tables")
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Soil Descriptions

Ab—Ackerman muck, drained. This deep, nearly
level, very poorly drained soil is in broad depressions on
outwash plains and moraines. It is frequently ponded for
brief periods by runoff from the surrounding soils. Areas
are irregularly shaped and are 20 to 60 acres in size.
The dominant size is about 40 acres.

Typically, the surface layer is black muck about 10
inches thick. The substratum extends to a depth of 60
inches or meore. The upper part is very dark grayish
brown and dark gray, mottied coprogenous earth; the
next part is dark gray, motiled sand that has thin strata
of coprogenous garth; and the lower part is dark grayish
brown, light olive brown, grayish brown, and gray sand.
In places the substratum is marly or loamy material. In a
few areas it does not have coprogenous earth. in some
areas the coprogenous earth extends below a depth of
30 inches. In other areas it is within a depth of 10
inches. In a few places the muck is more than 14 inches
thick.

Included with this soil in mapping are small areas of
the very poorly drained Houghton soils in slightly lower
positions on tha landscape. These soils formed in
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organic material that is more than 51 inches thick. They
make up about 1 percent of the map unit.

The available water capacity in the Ackerman soil is
high. Permeability is slow in the coprogenous earth and
rapid in the substratum. Runoff is very slow or ponded.
The water table is near or above the surface from late
winter through spring. The organic matter content is very
high in the surface layer. This layer is very friable and
can be easily tilled throughout a wide range in moisture
content.

Most areas are drained and are used for cultivated
Crops or specialty crops. Because of the ponding and
the wetness, this soil is poorly suited to these crops in
undrained areas. It is fairly well suited to cultivated crops
in drained areas where the water table is controlled.
Drained areas are well suited to specialty crops, such as
onions, cauliflower, mint, and potatoes.

A drainage system lowers the water table in early
spring and allows the soil to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains reduce the wetness. Pumps can be used in areas
where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep
subsurface drainage tile from filling with sediment, a
finely meshed filter should be used to cover the tile.
Excessive drainage by a subsurface drainage system
can cause droughtiness. Controliing the water table with
open ditches, subsurface drains, water-retention
structures, and subsurface irrigation minimizes the
droughtiness. Drainage systems should be designed so
that they keep the water table at the level required by
the crops during the growing season and raise the water
table to the surface during the rest of the year. Such
systems minimize oxidation and subsidence of the
organic material and help to control wind erosion.
Because the soil is unstable, caution is needed when
heavy equipment is operated near ditches.

Measures that help to control wind erosion are needed
in cuitivated areas. Examples are a crop rotation that
includes grasses and legumes, critical area planting,
green manure crops, cover crops, irrigation systems, and
conservation tillage systems that leave all or part of the
crop residue on the surface.

This soil is poorly suited to grasses and legumes for
hay and is fairly well suited to pasture. The ponding and
the wetness are the main management concerns. The
weiness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is necessary. QOvergrazing or grazing when the soll is too
wet reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nuirients help to keep the pasture in good condition. A
dense plant cover helps to control wind erosion.

Soil Survey

This soil is poorly suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to aveoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed frees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads and streets because of the ponding and frost
action. Crowning the roads, constructing them on raised,
well compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material also minimizes the damage
caused by frost action. _

The land capability classification is IVw. The woodland
ordination symbol is 2W.

As—Adrian muck, drained. This deep, nearly level,
very poorly drained soil is in depressions on outwash
plains and moraines. It is frequently ponded for brief
periods by runoff from the surrounding soils. Areas are
oval and are 5 to 120 acres in size. The dominant size is
about 10 acres.

Typically, the surface layer is black muck about 10
inches thick. The next 14 inches is very dark gray, friable
muck. The substratum to a depth of 60 inches is pale
brown and gray sand. In some places the muck is more
than 51 inches thick. In other places it is underlain by
coprogenous earth or marl. In some areas the muck is
less than 16 inches thick. In a few areas mineral material
has been washed in over the muck.

The available water capacity is high. Permeability is
moderately slow to moderately rapid in the organic
layers and rapid in the sandy layers. Runoff is very siow
or ponded. The water table is near or above the surface
from late fall through spring. The organic matter content
is very high in the surface layer. This layer is very friable
and can be easily tilled throughout a wide range in
moisture content,

Most areas are drained and are used for cuitivated
crops or specialty crops. Because of the ponding and
the wetness, this soil is poorly suited to these crops in
undrained areas. It is fairly well suited to cultivated crops
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in drained areas where the water table is controlled.
Drained areas are well suited to specialty crops, such as
onions, cauliflower, mint, and potatoes.

A drainage system lowers the water table in early
spring and allows the soil to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains reduce the wetness. Pumps can be used in areas
where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep
subsurface drainage tile from filling with sediment, a
finely meshed filter should be used to cover the tile.
Excessive drainage by a subsurface drainage system
can cause droughtiness. Controlling the water table with
open ditches, subsurface drains, water-retention
structures, and subsurface irrigation minimizes the
droughtiness. Drainage systems should be designed so
that they keep the water table at the level required by
the crops during the growing season and raise the water
table to the surface during the rest of the year. Such
systems minimize oxidation and subsidence of the
organic material and help to control wind erosion.
Because the soil is unstable, caution is needed when
heavy equipment is operated near open ditches.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are a crop rotation that
includes grasses and legumes, critical area planting,
green manure crops, cover crops, irrigation systems, and
conservaiion tillage systems that leave all or part of the
crop residue on the surface.

This soil is poorly suited to grasses and legumes for
hay and is fairly well suited to pasture. The ponding and
the wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and fegumes that can withstand the high water
table should be selected for planting. A drainage sysiem
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant densiiy and hardiness and results in
surface compaction and poor tiith. Proper stocking rates,
timely deferment of grazing, pasture rotation, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition. A
dense plant cover helps to control wind erosion.

This soil is poorly suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying. or girdling.
QOverstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
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should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding, low strength, and frost
action. Crowning the roads, building them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and frost action.

The land capability classification is IVw. The woodland
ordination symbol is 2W.

AtA—Andres loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
slightly convex rises on ground moraines. Areas are
elongated and are 3 to 250 acres in size. The dominant
size is about BO acres.

Typically, the surface layer is very dark gray loam
about 11 inches thick. The subsoil is dark brown, dark
yellowish brown, and pale brown, motiled, firm clay loam
about 23 inches thick. The substratumn 1o a depth of 60
inches is yellowish brown, mottied silty clay loam. In
some areas the subsoil and substratum have less clay.
In a few areas they are stratified. In some places the
substratum is loam glacial till that is moderately
permeable. In other places the slope is more than 2
percent.

Inchuded with this soil in mapping are small areas of
the moderately well drained Corwin soils in the higher
positions on the landscape and the very poorly drained
Reddick soils in the lower positions. Also included are a
few areas where stones as much as 1 foot in diameter
are on the surface. Included soils make up about 10
percent of the map unit.

The available water capacity in the Andres soil is high.
Parmeability is moderate in the solum and moderately
slow in the substratum. Runoff is slow. The organic
matter content is moderate in the surface layer. This
layer is friable and can be easily tilled under proper
moisture conditions. The water table is at a depth of 1 to
3 feet during the spring.

Most areas of this soil are drained and are used for
cultivated crops. A few are used for hay and pasture.

If drained, this soil is well suited to corn, scybeans,
and small grain. Wetness is the main management
concern. It can be reduced by open ditches, surface
drains, and subsurface drains. A drainage system lowers
the water table in early spring and allows the sail to
warm up earlier in the spring. Erosion and runoff are
hazards. They can be controlied by a crop rotation that
includes grasses and legumes and by cover crops, green
manure crops, and conservation tillage systems that
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leave all or part of the crop residue on the surface. The
soil is well suited to fall-chisel and ridge-plant cropping
systemns. Cover crops and green manure crops help to
maintain or improve tilth, water infiltration, aeration, and
the organic matter content.

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The wetness is the main
management concern. it hinders the growth of most
legumes. The grasses and legumes that can withstand
the high water table should be selected for planting. A
drainage system is necessary. Overgrazing or grazing

" when the soil is too wet reduces plant density and
hardiness and results in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet periods,
and timely applications of plant nutrients help to keep
the pasture in good condition.

Because of the weiness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains are
needed. Proper landscaping helps to control runoff.
Building the houses on raised, well compacted fill
material also helps to overcome the wetness.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

This soil is severely limited as a site for local roads
and streets because of low strength and frost action.
Strengthening or replacing the base with better suited
material improves the ability of the roads and streets to
support vehicular traffic. Constructing the roads on
raised, well compacted fill material and providing
adequate side ditches and culverts halp to prevent the
damage caused by frost action.

Because of the wetness and the moderately slowly
permeable substratum, this scil is severely limited as a
site for septic tank absorption fields. Installing interceptor
drains around the absorption field and mounding with
better suited material help to overcome these limitations.

The land capability classification is liw. No woodland
ordination symbol is assigned,

AyB—Ayr loamy fine sand, 1 to 4 percent slopes.
This deep, nearly level and gently sloping, well drained
s0il is on slightly convex rises on recessional moraines.
Areas are irregularly shaped and are 3 to 60 acres in
size. The dominant size is about 20 acres.

Typically, the surface layer is black loamy fine sand
about 9 inches thick. The subsurface layer is about 8
inches thick. It is very dark brown loamy sand in the
upper part and dark brown sand in the lower part. The
subscil is about 20 inches thick. It is brown, loose sand
in the upper part; vellowish brown, very friable loamy
sand in the next part; and yellowish brown, firm loam in
the lower part. The substratum to a depth of 60 inches is
brown loam. In some places the upper sandy material is
more than 35 or less than 20 inches thick. In cther

Soil Survey

places the dark surface layer is thinner. In some areas
the surface layer is lighter colored. In a few places the
surface soil and subsoll are more acid. In some areas
they have more clay. In other areas the soit has more
sand throughout. In places the surface layer is fine
sandy lcam or sandy loam. In a few places the
substratum is siratified. In a few small areas the slope is
more than 4 or less than 1 percent. In some moderately
eroded areas, the subsail is mixed with the lower part of
the surface soil.

The available water capacity is moderate. Permeability
is rapid in the upper part of the profile and moderate in
the lower part. Runoff is slow. The organic matter
content is moderately low in the surtace layer. This laysr
is very friable and can be easily tilled throughout a wide
range in moisiure content.

Most areas of this soil are used for cultivated crops. A
few are used for woodland, hay, or pasture.

This scil is fairly well suited to a wide variety of
culiivated crops, such as corn, soybeans, and small
grain. Droughtiness and wind erosion are the main
management concerns. Cover crops, green manure
crops, crop residue management, and water-
management systems conserve soil moisture and help to
maintain or improve tilth, water infiltration, aeration, and
the organic matter content. Wind erosion can be
controlled by a crop rotation that includes grasses and
legumes and by cover crops, green manure crops,
critical area planting, irrigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface. The soit is well suited to till-plant and no-
till cropping systems. Irrigation systems reduce seasonal
moisture stress and increase produgctivity. This scil can
be irrigated 3 or 4 years out of 5. Subsurface drains
should be installed in areas where hillside seepage
occurs. To keep the drain lines from filling with sediment,
a finely meshed filter should be used to cover the lines.

This soil is well suited to grasses and legumes for hay
and pasture. it is best suited to deep-rooted, drought-
tolerant species. Wind erosion and droughtiness are the
main management ¢concerns. A permanent cover of
drought-resistant grasses and legumes slows runoff,
helps to contro} erosion, and conserves soil moisture.
Irrigation helps to overcome droughtiness and helps to
prevent excessive wind erosion. Overgrazing reduces
plant density and hardiness and results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and timely
applications of plant nutrients help to keep the pasture in
good condition.

This soil is suitable as a site for dwellings. The sides
of shallow excavations are unstable unless they are
temporarily reinforced. Revegetating disturbed areas as
s00n as possible after construction helps to control
arosion. Topsoil should be stockpiled and spread over
critical areas where establishing vegetation may be
difficult.
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Because of frost action, this soil is moderately limited
as a site for local roads and streets. Replacing or
strengthening the upper layer of the soil with better
suited base material improves the ability of the roads
and streets to support vehicular traffic. Constructing the
roads on raised, well compacted fill material and
providing adequate side ditches and culverts minimize
the damage caused by frost action.

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. It readily absorbs but does not adequately filter
the effluent. The poor filtering capacity can result in the
pollution of ground water. Installing deep wells upslope
from the absorption field reduces the potential for
contamination of shallow ground water. Mounding with
hetier suited material improves the capacity of the field
to filter the efftuent.

The land capability classification is llle. No woodland
ordination symbol is assigned.

BeB—Brems loamy sand, 1 to 3 percent slopes.
This deep, nearly level and gently sloping, moderately
well drained soil is on slightly convex rises on outwash
plains. Areas are irregularly shaped and are 3 to 80
acres in size. The dominant size is about 10 acres.

Typically, the surface layer is dark brown loamy sand
about 6 inches thick. The subsoil is sand about 34
inches thick. The upper part is dark yellowish brown and
very friable, and the lower part is yellowish brown and
pale brown, mottled, and loose. The substratum to a
depth of 60 inches is yellowish brown, mottled sand. In
some areas gray mottles are in the upper part of the
subsoil or are below a depth of 40 inches. In other areas
the dark surface layer is thicker. In a few areas the
subsoil has a thin band of loam or clay loam. In places,
iron accumulations are on the surface and iron stains
that tend to mask the gray mottles are throughout the
subsoil. In a few areas the slope is more than 3 or less
than 1 percent.

Included with this soil in mapping are small areas of
the very poorly drained Maumee and Zadog soils in the
lower positions on the landscape. These soils make up
about 8 percent of the map unit.

The available water capacity in the Brems soil is low.
Permeability is rapid. Runoff is very slow. The organic
matter content is low in the surface layer. This layer is
very friable and can be easily tilled throughout a wide
range in moisture content. The water table is at a depth
of 2 to 3 feet during winter and early spring.

Most areas of this soil are used for cultivated crops. A
few are used for specialty crops, hay, pasture, or
woodland. A few are idle.

Uniess the hazards of drought and wind erosion are
reduced, this sacil is poorly suited to cultivated crops and
specialty crops. It is fairly well suited to cultivated crops,
such as corn, soybeans, and small grain, and to
specialty crops, such as Christmas trees, asparagus, and
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of conservation tillage that leaves crop residue on the
surface. The soil is wel sultad to a no-till cropping
system. Cover crops, green manure crops, and crop
residue management conserve soil moisture and help to
maintain or increase the organic matter content.
Irrigation systems reduce seasonal moisture stress and
increase productivity. The soil can be irrigated every
year. Measures that help to control wind erosion are
needed. Examples are crop rotations that include
grasses and legumes, critical area planting, irrigation
systems, cover crops, green manure crops, and
conservation tillage systems that leave all or part of the
crop residus on the surface.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfaifa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Wind erosion and droughtiness
are the main management concerns. Irrigation minimizes
droughtiness and helps to control wind erosion. A dense
plant cover helps to control wind erosion and conserves
soil moisture. Overgrazing reduces plant density and
hardiness and resulis in surface compaction and poor
tilth. Proper stocking raies, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is well suited 1o trees. Pines, which have a
deep taproot system, generally grow well. Seedling
monrtality is the main management concern. Seedlings
survive and grow well if competing vegetation is
controlled by proper site preparation and by spraying,
cutting, or girdiing. Overstocking helps to compensate for
seedling mortality, but thinning may be needed later.
Planting containerized stock and applying harvest
methods that leave some mature trees to provide shade
and protection for seedlings reduce the seedling
mortality rate. Additional management practices include
harvesting mature trees, excluding livestock, and saving
desirable seed trees.

Becausse of the wetness, this soil is severely limited as
a site for dwellings with basements and moderately
limited as a site for dwellings without basements.
Subsurface drains can lower the water table. Proper
landscaping helps to control runoff. Building the houses
on raised, well compacted fill material also helps to
overcome the wetness. The sides of shallow excavations
are unstable unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topseil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

This soil is moderately limited as a site for local roads
and streets because of the wetness. Crowning the roads
and streets, consiructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts help to overcome this limitation,
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Because of the wetness and a poor filtering capacity,
this soil is severely limited as a site for septic tank
absorption fields. The poor filtering capacity can result in
the pollution of ground water. Perimeter drains around
the absorption field lower the water table. Mounding with
better suited material increases the filtering capacity of
the absorption field and helps to overcome the wetness.

The land capability classification is IVs. The woodland
crdination symbol is 48.

Br—Brookston loam. This desp, nearly level, very
poorly drained seil is in depressions and drainageways
on recessional moraines. It is frequenily ponded for brief
periods by runoff from the surrounding scils. Areas are
long and irregular in shape. They are 5 to 300 acres in
size. The dominant size is about 50 acres.

Typically, the surface layer is black loam about 10
inches thick. The subsurface layer is about 3 inches of
biack clay loam. The subsoil is about 27 inches thick.
The upper part is dark gray and gray, mottled, firm clay
loam, and the lower part is olive brown, mottled, firm
loam. The substratum to a depth of 80 inches is brown,
moitled loam. In some places the soil has no till material
within a depth of 40 inches. In other places the
substratum is stratified. In a few areas the soil has more
clay in the subsoil, the substratum, or both. In some
areas the subsoil has less clay. In other areas the soil
has about 12 inches of overwash.

Iincluded with this s0il in mapping are small areas of
the well drained Octagon, Parr, and Wawasee soils in
the higher positions on the landscape. Also included are
some areas where stones as much as 1 foot in diameter
are on the surface. Included soils make up about 9
percent of the map unit.

The available water capacity in the Brookston scil is
high. Permeability is moderate. Runoff is very slow or
ponded. The water table is near or above the surface
during winter and spring. The organic matier content is
high in the surface layer. This layer is friable and can be
easily tilled under proper moisture conditions.

Most areas of this soil are drained and are used for
cultivated crops. A few are used for woodland, hay, or
pasiure.

If drained, this sail is well suited to corn, soybeans,
and small grain. The wetnass and the ponding are the
main management concerns. They can be overcome by
open ditches, surface drains, and subsurface drains. A
drainage sysiem lowers the water table in early spring
and allows the soil to warm up earlier in the spring.
Pumps can be used where a suitable outlet is not
available. Ponded areas are generally drained by an inlet
pipe in conjunction with subsurface drains. Cover crops,
green manura crops, and crop residue management help
to maintain tilth, the rate of water infiltration, aeration,
and the organic matter content. The soil is well suited to
fali plowing and to fall-chisel, till-plant, and ridge-plant
cropping systems.

Soll Survey

If drained, this soil is well sulted to grasses and
legumes, such as bromegrass and alsike clover, for hay
and pasture. The ponding and the wetness are the main
management concermns. The wetness hinders the growth
of most legumes. The grasses and legumes that can
withstand the high water table should be selected for
planting. A drainage system is necessary. Overgrazing or
grazing when the soil is too wet reduces plant density
and hardiness and resulis in surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet periods,
and timely applications of plant nutrients help to keep
the pasture in good condition.

This soil is well suited to tress. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are main management concemns.
Equipment should be used only during dry periods or
when the ground is frozen. Seediings survive and grow
well if competing vegetation is controlted by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting ¢ontainerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to aveoid damaging the surficial root
system of the trees. Additional management practices
inciude harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dweliings and septic tank
absomption fields. It is severely limited as a site for local
roads because of the ponding, low strength, and frost
action. Crowning the roads, constructing them on raised,
well compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and frost action.

The land capability classification is [lw. The woodiand
ordination symbol is 5W.

ChB—Chelsea sand, 2 to 6 percent slopes. This
deep, gently sloping, excessively drained sail is on ridges
on outwash plains. Areas are oval and are 3 to 40 acres
in size. The dominant size is about 15 acres.

Typically, the surface layer is very dark grayish brown
sand about 4 inches thick. The subsurface layer is about
36 inches of yellowish brown sand. The subsoil o a
depth of 80 inches is ysllowish brown, loose sand that
has bands of dark brown, very friable loamy sand. In
some areas the subscil contains more clay. In a few
areas it does not have textural bands. In some places
the soil has gravel in the lower part. In other places it
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has a dark surface layer. In some areas the slope is
more than 6 or less than 2 percent.

Included with this soil in mapping are small areas of
the very poorly drained Gilford soils in the lower
positions on the landscape. These soils make up about 3
percent of the map unit.

The available water capacity in the Chelsea soil is low.
Permeability is rapid. Runoff is slow. The organic matter
content is moderate in the surface layer. This layer is
loose and can be easily tilled throughout a wide range in
moisture content.

Most areas of this soil are used for woodland, hay, or
pasture. A few are used for cultivated crops.

Unless the hazards of drought and wind erosion are
reduced, this soil is poorly suited to cultivated crops and
specialty crops. It is fairly well suited to corn, soybeans,
and small grain and to specialty crops, such as
system of conservation tillage that leaves crop residue
on the surface. The soil is well suited to a no-till cropping
gystem. Cover crops, green manure crops, and crop
residue management conserve soil meisture and help to
maintain or increase the organic matter content,
Irrigation systems reduce seasonal moisture stress and
increase productivity. The soil can be irrigated every
year. Wind erosion can be contrelled by a crop rotation
that includes grasses and legumes and by critical area
planting, cover crops, green manure crops, irrigation
systems, and a conservation tillage system that leaves
all or part of the crop residue on the surface.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to desp-rooted,
drought-tolerant species. The hazard of wind erosion and
the droughtiness are the main management concerns.
Irrigation helps to overcome the droughtiness and helps
to prevent excessive wind erosion. Overgrazing reduces
plant density and hardiness and resuits in surface
compaction and poor tilth, Proper stocking rates, pastura
rotation, timely deferment of grazing, and timely
applications of plant nutrients help to keep the pasture in
good condition.

This soil is fairly well suited to trees. Pines, which have
a deep taproot system, generally grow well. Seedling
mortality is the main management concern. Seedlings
survive and grow well if competing vegetation is
controlled by proper site preparation and by spraying,
cutting, or girdling. Overstocking helps to compensate for
seedling mortality, but thinning may be needed later.
Planting containerized stock and applying harvest
methods that leave some mature trees to provide shade
and protection for seedlings reduce the seedling
mortality rate. Additional management practices include
harvesting mature trees, excluding livestock, and saving
desirable seed trees.

This soil is suitable as a site for dwellings and for local
roads and streets. The sides of shallow excavations are
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unstable unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of a poor filtering capacity, this soil is
saverely limited as a site for septic tank absorpiion
fields. It readily absorbs but does not adequately filter
the effluent. The poor filtering capabiiity can result in the
pollution of ground water. Mounding with better suited
material increases the filtering capacity of the absorption
field. If possible, sanitary facilities should be connected
to commercial sewage-treatment facilitios.

The land capability classification is IVs. The wocdland
ordination symbol is 38.

CoB—Corwin loam, moderately permeable, 110 3
percent slopes. This deep, nearly level and gently
sloping, moderately well drained soil is on slightly convex
rises and ridges on ground moraines and recessional
moraines. Areas are irregularly shaped and are 10 to 80
acres in size. The dominant size is about 20 acres.

Typically, the surface soil is very dark brown loam
about 13 inches thick. The subsoil is about 27 inches
thick. It is firm. In sequence downward, it is dark brown
loam; dark yellowish brown clay loam; dark yellowish
brown and yellowish brown, mottled clay loam; and
yellowish brown, mottled loam. The substratum to a
depth of 60 inches is yellowish brown, mottled loam. In
some areas it contains more sand. In other areas it is
stratified. In some places bedrock is within a depth of 60
inches. In other places carbonates are below a depth of
80 inches. In some areas the substratum is silt loam or
silty clay loam glacial till and is slowly permeable. In a
fow areas the dark surface layer is thinner. In a few
places the surface layer is lighter in color. In some areas
it is clay loam or ithe channery or gravelly analogs of this
texture. In other areas the lower part of the subsoil has a
layer of sandy loam or of sand and gravel. In a few
areas the surface layer has more sand. In a few places
the soil is brown throughout. In a few areas the slope is
more than 3 or less than 1 percent.

Included with this soil in mapping are small areas of
the somewhat poorly drained Andres and very poorly
drained Reddick soils. Andres soils are in the slightly
lower areas. Reddick soils are in depressional areas.
Also included are some small moderately eroded areas
where the subsoil is mixed with the lower part of the
surface soil and some areas where stones as much as 1
foot in diameter are on the surface. Included soils make
up about 8 percent of the map unit.

The available water capacity in the Corwin sail is high.
Permeability is moderate. Runoff is medium. The organic
matter content is moderate in the surface layer. This
layer is friable and can be easily tilled under proper
moisture conditions. The water table is at a depth of 2 to
4 feet during winter and early spring.
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Most areas of this soil are used for cultivaied crops. A
few are used for hay and pasture.

This soil is well suited to a wide variety of cultivated
crops, such as corn, soybeans, and small grain. Erosion
is the main management concern. It can be controlled by
a crop rotation that includes grasses and legumes and
by terraces, diversions, water- and sediment-control
basins, cover crops, green manure crops, grassed
waterways, grade stabilization structures, and
conservation tillage systems that leave all or part of the
crop residue on the surface. The soil is well suited to till-
plant and no-till cropping systems. Cover crops, green
manure crops, and crop residue management help to
maintain tilth, the rate of water infiltration, asration, and
the organic matter content. Subsurface drains should be
installed in areas where hillside seepage occurs.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. It is best
suited to alfalfa and other deep-rooted legumes. Water
erosion is the main management concern. Overgrazing
also is a management concern. it reduces plant density
and hardiness and results in surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help to keep the pasture in good condition. A
dense plant cover slows runoff and helps to control
erosion,

Because of the wetness and the shrink-swell potential,
this soil is moderately limited as a site for dwellings
without basements. 1t is severely limited as a site for
dwellings with basements because of the weiness.
Surface and subsurface drains are needed. Proper
landscaping helps to control runoff. Building the houses
on raised, well compacted fill material also helps to
overcome the wetness. Using adequately reinforced
steel in concrete foundations, excavating layers that
have a moderate shrink-swell potential and backfilling
with sand or gravel, building structures on reinforced
concrete slabs, and installing expansion joints help to
prevent the damage caused by shrinking and swelling.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

This soil is moderately limited as a site for local roads
and streets because of the wetness, the shrink-swell
potential, and low strength. Crowning the roads and
streets, constructing them on raised, well compacied fill
material, and providing adequate side ditches and
culveris help to overcome the wetness. Providing coarse
grained subgrade or base material minimizes the
damage caused by low strength and by shrinking and
swelling. Replacing or strengthening the upper layer of
the soil with better suited base material improves the
ability of the roads and sireets to support vehicular
traffic.

Sail Survey

Because of the wetness, this soil is severely limited as
a site for septic tank absorption fields. The moderaie
permeability also is a limitation. Interceptor drains around
the absorption field lower the water table. Increasing the
size of the absorption field helps to overcome the
restricted permeability.

The land capability classification is lle. No woodland
ordination symbol is assigned.

Cp—Craigmile sandy loam, frequently flooded. This
deep, nearly level, very poorly drained soil is in broad
depressions on the second bottoms of flood plains. It is
frequently flooded for long periods from late fall through
spring. Areas are irregularly shaped and are 10 to 600
acres in size. The dominant size is about 100 acres.

Typically, the surface layer is black sandy loam about
10 inches thick. The subsurface layer is very dark gray
sandy loam about 4 inches thick. The substratum
extends to a depth of 60 inches or more. It is dark gray
sandy loam in the upper part; grayish brown, mottled
sand in the next part; and pale brown sand in the lower
part. In places the soil has more silt and clay throughout.
In a few areas it has more sand throughout. In some
areas the dark surface layer is thinner. In a few areas,
the solum has more clay and the substratum has less
clay. In some places the surface layer and the upper part
of the substratum are stained with iron or have small
accumulations of iron. In other places the upper part of
the substratum is not characterized by an irregular
decrease in organic matter content. in a few areas the
substratum is coarse sand.

Included with this soil in mapping are small areas of
the very poorly drained Suman soils in the slightly lower
landscape positions. These soils have more clay in the
upper part than the Craigmile scil. They make up about 8
percent of the map unit.

The available water capacity in the Craigmile soil is
moderate. Permeability is moderately rapid in the loamy
material and rapid in the sandy material. The water table
is at or near the surface from fall through spring. Runoff
is very slow. Some areas are frequently ponded for brief
periods by runoff from the surrounding soils. The organic
matter content is moderate in the surface layer. This
layer is very friable and can be easily tilled throughout a
wide range in moisture content.

Most areas of this soil are drained and are used for
cultivaied crops. A few are used for specialty crops,
woodland, or wetland wildlife habitat.

If drained and protected from flooding, this soil is fairly
well suited to a wide variety of cultivated crops, such as
corn and soybeans. It is poorly suited to specialty crops.
Small grain that is planted in the fall is subject to severe
damage during prolonged periods of flooding. Planting
short-season varieties of adapted crops in late spring
reduces the extent of this damage. Some areas can be
protected by dikes and levees. Pumps can be used in
areas where suitable drainage outlets are not available.
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To keep drainage tile from filling with sediment, a finely
meshed filter should be used to cover the tile lines.
Drained areas are frequently droughty during the
summer. Controlled drainage and subsurface irrigation
minimize the effects of droughtiness and increase
productivity.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are crop rotations that
include grasses and legumes, cover crops, green
manure crops, irrigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface. Gover crops, green manure crops, and
crop residue management help to maintain tilth, the rate
of water infiltration, aeration, and the organic matter
content.

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The wetness and the
flooding are the main management concerns, The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand both the high
water table during the spring and the droughty conditions
during the summer should be selected for planting.
Water-management practices, such as irrigation and
drainage, are necessary. Irrigation helps to control wind
erosion and helps to overcome the droughtiness.
Overgrazing or grazing when the soil is too wet reduces
plant density and hardiness and results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, restricted use
during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition. A
dense plant cover helps to control wind erosion.

This soil is fairly well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by spraying, cutting, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for -
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the flooding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads and streets because of the flooding, the wetness,
and frost action. Crowning the roads, consiructing them
on raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
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caused by frost action, flooding, and wetness. Providing
coarse grained subgrade or base material also minimizes
the damage caused by frost action.

The land capability classification is lliw. The woodland
ordination symbol is 5W.

Dc—Darroch loam. This deep, nearly level, somewhat
poorly drained soil is on slightly convex rises an outwash
plains and ground moraines. Areas are irregularly shaped
and are 5 to 200 acres in size. The dominant size is
about 25 acres.

Typically, the surface layer is very dark grayish brown
loam about 10 inches thick. The subsoil is about 24
inches thick. The upper part is dark grayish brown, firm
loam, and the lower part is brown and yellowish brown,
mottled, firm clay loam. The substratum o a depth of 60
inches is dark yellowish brown very fine sand that has
strata of silt loam. In some places the lower part of the
solum and the substratum have more clay. In other
places the dark surface layer is thinner. In a few areas
the surface layer is light colored. In some areas the soil
is underlain by moderately permeable loam till.

Included with this soil in mapping are small areas of
the very poorly drained Rensselaer soils in the lower
positions on the landscape. These scils make up about 5§
percent of the map unit.

The available water capacity in the Darroch soil is
high. Permeability is moderate. Runoff is siow. The
organic matter content is moderate in the surface layer.
This layer is friable and can be easily tilled under proper
moisture conditions. The water table is at a depth of 1 to
3 feet during winter and early spring.

Most areas of this soil are drained and are used for
cultivated crops. A few are used for hay and pasture.

If drained, this s0il is well suited 10 corn, soybeans,
and small grain. Wetness is the main management
concern. it can be reduced by open ditches, surface
drains, and subsurface drains. A drainage system lowers
the water table in early spring and allows the soil to
warm up earlier in the spring. To keep drain lines from
filling with sediment, a finely meshed filter should be
used to cover the lines. Excessive drainage by
subsurface drainage systems can cause droughtiness.
Wind erosion is a hazard. It can be controlled by a crop
rotation that includes grasses and legumes and by cover
crops, green manure crops, irrigation systems, and
conservation tillage systems that leave all or part of the
crop residue on the surface. The sail is well suited to
fall-chisel and till-plant cropping systems. Cover crops,
green manure crops, and crop residue management help
to maintain tilth, the rate of water infiliration, aeration,
and the organic matter content.

If drained, this soil is well suited to grasses and
legumes, such as bromegrass and ladino clover, for hay
and pasture. The weiness is the main management
concern. It hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
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table should be selected for planting. A drainage system
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applicaiions of plant
nutrients help to keep the pasture in good condition.

Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains are
needed. Proper landscaping helps to control runoff.
Building the houses on raised, well compacted fill
material also helps to overcome the weiness. The sides
of shallow excavations can cave in unless they are
temporarily reinforced. Revegetating disturbed areas as
soon as possible after construction helps to control
erosion. Topsoil should be stockpiled and spread over
critical areas where establishing vegetation may be
difficult.

This soil is severely limited as a site for local roads
and streets because of low strength and frost action.
Crowning the roads and streets, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost action. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and frost action.

Because of the wetness, this soil is seversly limited as
a site for septic tank absorption fields. Mounding with
suitable material helps to overcome this limitation.
Installing interceptor drains around the absorption field
helps to lower the water table.

The land capability classification is llw. No woodland
ordination symbol is assigned.

Dg—Darroch, till substratum-Odell complex. These
deep, nearly level, somewhat pootly drained solils are on
slightly convex rises on ground moraines. The Darroch
s0il is on the lower side slopes. The Odell soil is on the
top of ridges and on the upper side slopes. Areas are
about 65 percent Darroch soil and 26 percent Odell soil.
The two soils occur as areas so intricately mixed or so
small that mapping them separately is not practical. The
areas of the unit are irregularly shaped and are 3 to 300
acres in size. The dominant size is about 70 acres.

Typically, the surface iayer of the Darroch soil is very
dark gray silt loam about 10 inches thick. The subsurface
layer is very dark grayish brown clay loam about 4
inches thick. The subsoil is about 16 inches thick. It is
mottled and firm. The upper part is yellowish brown clay
loam, and the lower part is gray sandy clay loam. The
upper part of the substratum is gray very fine sand that
has strata of loamy sand, loam, and sandy clay loam.
The lower part to a depth of 60 inches is yellowish
brown loam iill. In places the loam till is within a depth of
40 inches. In some areas the dark surface layer is
thinner. In other areas the soil does not have a dark
surface layer.

Soil Survey

Typically, the surface layer of the Odell soil is very
dark gray loam about 10 inches thick. The subsurface
layer is very dark gray, mottled clay loam about 4 inches
thick. The subsoil is dark brown and brown, mottled, firm
clay loam about 22 inches thick. The substratum to a
depth of 60 inches is yellowish brown and brown,
mottled loam. In some places it is silt loam or silty clay
loam. In other places the subsoil has more sand
throughout. In some areas the dark surface layer is
thinner. in other areas the soil does not have a dark
surface layer. In a few areas the upper part of the
subsoil does not have gray mottles.

Included with these soils in mapping are small areas of
the very poorly drained Rensselaer and Wolcott scils in
depressions. Rensselaer scils have a till substratum.
Also included are some areas where stones as much as
1 foot in diameter are on the surface. Included soils
make up about 10 percent of the map unit.

The available water capacity in the Darroch and Odell
soils is high. Permeability is moderate. Runoff is slow.
The organic matter content is moderate in the surface
layer. This layer is friable and can be easily tilled under
proper moisture conditions. The water table is at a depth
of 1 to 3 feet during winter and spring.

Most areas of these solls are drained and are used for
cultivated crops. A few are used as woodland.

If drained, these soils are well suited o a wide variety
of cultivated crops, such as corn, soybeans, and small
grain. Weiness is the main management concern. It can
be reduced by open ditches, surface drains, and
subsurface drains. A drainage system lowers the water
table in early spring and allows the soils to warm up
earlier in the spring. To keep drain lines in the Darroch
soil from filling with sediment, a finely meshed filter
should be used to cover the lines. Excessive drainage by
subsurface drainage systems can cause droughtiness.
Crop residue management, green manure crops, and
cover crops help to maintain tilth, the rate of water
infiltration, aeration, and the organic matter content. The
soils are well suited to a till-plant cropping system.

If drained, these soils are well suited to grasses and
legumes, such as bromegrass, red clover, and ladino
clover, for hay and pasture. The wetness is the main
management concern. It hinders the growth of most
legumes. The grasses and legumes that can withstand
the high water table should be selected for planting. A
drainage system is necessary. Overgrazing or grazing
when the soils are too wet reduces plant density and
hardiness and results in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet periods,
and timely applications of plant nutrients help to keep
the pasture in good condition.

Because of the wetness, these soils are severely
limited as sites for dwellings. Surface and subsurface
drains are needed. Proper landscaping helps to control
runoff. Building the houses on raised, well compacted fill
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material also helps to overcome the wetness. The sides
of shallow excavations in the Darroch soil can cave in
unless they are temporarily reinforced. Revegetating
disturbed areas as soon as possible after construction
helps to control erosion. Topsoil should be stockpiled
and spread over critical areas where establishing
vegetation may he difficult.

These soils are severely limited as sites for local roads
and streets because of low strength and frost action.
Crowning the roads and streets, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost action. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength.

Because of the wetness, these soils are severely
limited as sites for septic tank absorption fields. Installing
interceptor drains around the absorption field and
mounding with suitable material help to overcome this
limitation.

The land capability classification is llw. No woodland
ordination symbol is assigned.

Ed—Edwards muck, drained. This deep, nearly level,
very poorly drained soil is in depressions on outwash
plains and ground moraines. It is frequently ponded for
brief periods by runoff from the surrounding soils. Areas
are elongated and are 5 to 160 acres in size. The
dominant size is about 20 acres.

Typically, the surface layer is black muck about 10
inches thick. The next layer is black and dark reddish
brown, very friable muck about 10 inches thick. The
substratum to a depth of 60 inches is grayish brown and
gray marl. In some areas it is sandy, loamy, or mucky. In
other areas the marl is within a depth of 20 inches. In
some places 12 to 32 inches of mineral material overlies
the marl. In other places the soil has scattered iron
stains, accumulations of iran, or both.

The available water capacity is very high. Permeability
is moderately rapid to moderately siow in the organic
layers. Runoff is very slow or ponded. The water table is
near or above the surface from fall through spring. The
organic matter content is very high in the surface layer.
This layer is very friable and can be easily tilled
throughout a wide range in moisture content.

Most areas of this soil are drained and are used for
cultivated crops or specialty crops. A few are used as
wildlife habitat.

Because of the ponding and the wetness, this soil is
poorly suited to cultivated crops in undrained areas. It is
fairly well suited to cultivated crops and well suited to
specialty crops, such as onions, cauliflower, mint, and
potatoes, if the water table is controlled. A drainage
system lowers the water table in early spring and allows
the soil to warm up earlier in the spring. Open ditches,
surface drains, and subsurface drains reduce the
wetness. Pumps can be used in areas where suitable
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drainage outlets are not available. Ponded areas
generally can be drained by an open inlet pipe in
conjunction with subsurface drains. Drainage systems
should be designed so that they keep the water table at
the level required by the crops during the growing
season and raise the water table to the surface during
the rest of the year. Such systems minimize oxidation
and subsidence of the organic material and help to
control wind erosion. Because the soil is unstable,
caution is needed when heavy equipment is operated
near open ditches.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are a crop rotation that
includes grasses and legumes, cover crops, green
manure crops, irrigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface.

This soil is poorly suited to grasses and legumes for
hay and is fairly well suited to pasture. The ponding and
the wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selecied for planting. A drainage system
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is poorly suited to trees. The equipment
limitation, seediing mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by spraying, cutling, or girdling,
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings also reduce the seedling mortality rate.
Harvest methods that do not isclate the remaining trees
or leave them widely spaced reduce the windthrow
hazard. Care should be taken to avoid damaging the
surficial root system of the trees. Additional management
practices include harvesting mature trees, axcluding
livestock, and saving desirable seed trees. :

Because of the ponding, low strength, and subsidence
of the organic material, this soil is generally unsuitable
as a site for dwellings and septic tank absorption fields.
It is severely limited as a site for local roads because of
the ponding, subsidence, and frost action. Crowning the
roads, constructing them on raised, well compacted fill
material, and providing adequate side ditches and
culverts minimize the damage caused by frost action and
ponding. Providing coarse grained subgrade or base
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material minimizes the damage caused by subsidence
and frost action.

The land capability classificaiion is IVw. The woodland

ordination symbol is 2W.

Fa—Faxon loam. This moderately deep, nearly level,
very poorly drained soil is in broad depressions on
ground moraines and outwash plains. It is frequently
ponded for brief periods by runoff from the surrounding
soils. Areas are irregularly shaped and are 20 to 300
acres in size. The dominant size is about BO acres.

Typically, the surface layer is very dark gray loam
about 10 inches thick. The subsacil is about 26 inches
thick. The upper part is dark grayish brown, mottled, firm
loam; the next part is gray, mottled, firm sandy clay
loam; and the lower part is gray, mottled fine sandy
loam. Consolidated limestone bedrock is at a depth of
about 36 inches. In some areas the depth to bedrock is
less than 20 or more than 40 inches. In other areas the
soil has a stratified substratum. In a few places the
substratum is clay or silty clay. in some areas the soil
has more sand in. the surface layer, subsoil, or both.

Included with this soil in mapping are small areas of
the somewhat poorly drained Grovecity and well drained
Rockton soils in the higher positions on the landscape.
Also included are some areas where stones as much as
1 foot in diameter are on the surface. Included soils
make up about 4 percent of the map unit.

The available water capacity in the Faxeon soil is
moderate. Permeability also is moderate. Runoff is very
slow or ponded. The water table is near or above the
surface during winter and spring. The organic matter
content is high in the surface layer. This layer is friable
and can be easily tilled throughout a wide range in
moisture content.

Most areas of this soil are drained and are used for
cultivated crops. A few are used for hay and pasture.

if drained, this soil is well suited to corn, soybeans,
and small grain. The wetness and the ponding are the
main management concemns. A drainage system lowers
the water table in early spring and allows the soil to

warm up earlier in the spring. Drainage measures should

be designed in accordance with the depth to bedrock.
Open ditches, surface drains, and subsurface drains
reduce the wetness. Ponded areas generally can be
drained by an open inlet pipe in conjunction with
subsurface drains. To keep subsurface drains from filling
with sediment, a finely meshed filter should be used to
cover the drains.

wind erosion is a hazard in cultivated areas. It can be
controlled by crop rotations that include grasses and
legumes and by cover crops, green manure crops,
irigation systems, and conservation tillage systems that
leave all or part of the crop residue on the surface. The
soil is well suited to fall plowing and to fall-chisel, tilil-
plant, and ridge-plant cropping systems.
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If drained, this soil is well suited to grasses and
legumes, such as reed canarygrass and alsike clover, for
hay and pasture. The ponding and the wetness are the
main management concerns. The wetness hinders the
growth of most legumes. The grasses and legumes that
can withstand the high water table should be selected
for planting. A drainage system is necessary.
Overgrazing or grazing when the soil is too wet reduces
plant density and hardiness and results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, restricted use
during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

Because of the ponding and the depth to bedrock, this
soil is generally unsuitable as a site for dwellings and
septic tank absorption fields. i is severely limited as a
site for local roads because of the ponding and frost
action. Crowning the roads, constructing them on raised,
well compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material also minimizes the damage
caused by frost action.

The land capability classification is llw. No woodland
ordination symbol is assigned.

Gf—Gilford fine sandy loam. This deep, nearly level,
very poorly drained soil is in broad depressions on
outwash: plains. It is frequently ponded for brief periods
by runoff from the surrounding scils. Areas are irregularly
shaped and are 5 to 200 acres in size. The dorinant
size is about 80 acres.

Typically, the surface layer is very dark gray fine sandy
loamn about 10 inches thick. The subsurface layer is
about 5 inches of very dark gray, moitled fine sandy
loam. The subsoil is grayish brown, mottled, friable fine
sandy loam about 13 inches thick. The upper part of the
substratum is light gray and brown, motiled fine sand.
The lower part to a depth of 60 inches is grayish brown
sand. In a few places, the subsoil has more clay and the
substratum is sand or gravelly sand. In some areas the
subsoil has more sand. In a few areas the substratum is
stratified. In places the surface layer has more clay.

Included with this soil in mapping are small areas of
the excessively drained Chelsea and somewhat poorly
drained Morocco soils in the higher positions on the
landscape. These soils make up about 6 percent of the
map unit.

The available water capacity in the Gilford soil is
moderate. Permeability is moderately rapid. Runoff is
very slow or ponded: The water table is near or above
the surface. during winter and spring. The organic matter
content is high in the surface layer. This layer is very
friable and can be easily tilled throughout a wide range
in moisture content.
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Most areas of this soil are drained and are used for
cultivated crops. A few are used for woodland, hay, or
pasture.

If drained, this soit is well suited to corn, soybeans,
and small grain. it is fairly well suited to specialty crops
[(fig. 3). The ponding and the wetness are the main
management concerns. A drainage system lowers the
water table and allows the soil to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains can reduce the wetness, Pumps can be used in
areas where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep drain
lines from filling with sediment, a finely meshed filter
should be used to cover the lines. Excessive drainage by
a subsurface drainage system can cause droughtiness.
Irrigation systems reduce seasonal moisture stress
during the summer and increase productivity. The soil
can be irrfigated in 3 or 4 years out of every 5.

Measures that control wind erosion are needed in
cultivated areas. Examples are a crop rotation that
includes grasses and legumes, cover crops, green
manure crops, irrigation systems, and a conservation
tillage system that leaves all or part of the crop residue
on the surface. The soil is well suited to a till-plant
cropping system. Cover crops, green manure crops, and
crop residue management help to maintain tilth, the rate
of water infiltration, aeration, and the organic matter
content.

If drained, this soil is well suited to grasses and
legumes, such as reed canarygrass and aisike clover, for
hay and pasture. The ponding and the wetness are the
main management concerns. The wetness hinders the
growth of most legumes. The grasses and legumes that
can withstand the high water table should be selected
for planting. A drainage system is necessary.
Overgrazing or grazing when the soil is too wet reduces
plant density and hardiness and results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, restricted use
during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is fairly well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow wel! if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that isave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
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system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding and frost action. Crowning
the roads, constructing them on raised, well compacted
fill material, and providing adequate side ditches and
culverts minimize the damage caused by frost action and
ponding. Providing coarse grained subgrade or base
material also minimizes the damage caused by frost
action.

The land capability classification is lw. The woodland
ordination symbol is 4W,

GzB—Grovecity fine sandy loam, 1 to 3 percent
slopes. This deep, nearly level and gently sloping,
somewhat poorly drained soil is on slightly convex rises
on ground moraines and outwash plains. Areas are
irregularly shaped and are 3 to 200 acres in size. The
dominant size is about 50 acres.

Typically, the surface soif is very dark gray fine sandy
loam about 16 inches thick. The subsoil also is about 16
inches thick. it is brown, firm sandy loam in the upper
part and dark yellowish brown, mottled, friable coarse
sandy loam in the lower part. The substratum to a depth
of 60 inches is yellowish brown, mottled fine sandy loam.
In some places the subsoil and substratum contain iess
sand and more clay. In other places the dark surface soil
is thinner. In some areas bedrock is within a depth of 40
inches. In a few areas the upper part of the subsoil has
gray motiles. In some places the substratum is stratified.
In other places the slope is less than 1 or more than 3
percent.

included with this soil in mapping are small areas of
the very poorly drained Faxon soils in the lower positions
on the landscape. Also included are a few areas where
stones as much as 1 foot in diameter are on the surface.
Included soils make up about 4 percent of the map unit.

The available water capacity in the Grovacity soil is
moderate. Permeability is moderately rapid. Runoff is
medium. The organic matter content is moderate in the
surface layer. This layer is friable and can be easily tilled
throughout a wide range in moisture content. The water
table is at a depth of 1.5 to 3.0 feet during winter and
spring.

Most areas are used for cultivated crops. This soil is
well suited to corn, soybeans, and small grain. Erosion is
the main management concern. Erosion and runoff can
be controiled by a crop rotation that includes grasses
and legumes and by terraces, diversions, water- and
sediment-control basins, cover crops, green manure
crops, irrigation systems, grassed waterways, grade
stabilization structures, and a conservation tillage system
that leaves all or part of the crop residue on the surface.
The soil is well suited to till-plant and no-till cropping
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Mlnt in an area of Gilford fine sandy loam.

systems. Irrigation can reduce seasonal moisture stress
and increase productivity. The soil can be irrigated in 3
or 4 years out of every 5. Cover crops, green manure
crops, and crop residue management help to maintain

tilth, the rate of water infiliration, aeration, and the
organic matter content.

In areas where hillside seepage occurs, subsurface
drains should be installed. To keep drainage tile from
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filling with sediment, a finely meshed filter should be
used to cover the tile.

This soil is well suited to grasses and legumes, such
as bromegrass and ladino clover, for hay and pasture.
The wetness and the hazard of erosion are the main
management concerns. The grasses and legumes that
can withstand the high water table should be selected
for planting. A dense plant cover slows runoff and helps
to control erosion. Overgrazing or grazing when the soil
is 100 wet reduces plant density and hardiness and
results in surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and timely applications of plant nutrients help to
keep the pasture in good condition.

Because of the wetness, this soil is moderately limited
as a site for dwellings without basements and is severely
limited as a site for dwellings with basements.
Subsurface drains are needed. Proper landscaping helps
to control runoff. Building the houses on raised, well
compacted fill material also helps to overcome the
welness. Revegetating disturbed areas as soon as
possible after construction helps to control erosion.
Topsoil should be stockpiled and spread over critical
areas where establishing vegetation may be difficult.

This soil is severely limited as a site for iocal roads
and streets because of frost action. Replacing or
strengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic. Crowning the roads and streets,
constructing them on raised, well compacted fill material,
and providing adequate side ditches and culverts
minimize the damage caused by frost action.

Because of the wetness, this soil is severely limited as
a site for septic tank absorption fields. Installing
interceptor drains around the absorption field and
mounding with suitable material heip to overcome this
limitation.

The land capability classification is lle. No woodland
ordination symbol is assigned.

Ho—Houghton muck, drained. This deep, nearly
level, very poorly drained soil is in depressions on
outwash plains and moraines. It is frequently ponded for
brief periods by runoff from the surrounding soils. Areas
are oval and are 5 to 350 acres in size. The dominant
size is about 50 acres.

Typically, the surface layer is black muck about 12
inches thick. The next 4 inches is very dark gray, friable
muck. Below this to a depth of 66 inches is dark reddish
brown muck. In places sandy, loamy, or marly material or
coprogenous earth is within a depth of 51 inches. In
some areas mineral material has been washed in over
the muck.

Included with this soil in mapping are smail areas of
the very poorly drained Ackerman soils in the slightly
higher landscape positions. These soils are underlain by
coprogenous earth and sand. Also included are small
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areas of the well drained Ormas and Ormas Variant
soils. These soils are in the higher areas surrounding the
depressions. Included soils make up about 3 percent of
the map unit.

The available water capacity in the Houghton soil is
very high. Permeability is moderately rapid to moderately
slow. Runoff is very slow or ponded. The water table is
near or above the surface from fall through spring. The
organic matter content is very high in the surface layer.
This layer is very friable and can be easily tilled
throughout a wide range in moisture content.

Most areas of this soil are drained and are used for
specialty crops. A few are used for cultivated crops,
woodland, hay, or pasture.

If drained, this soil is fairly well suited to corn and
soybeans. It is well suited to specialty crops, such as
mint and potatoes. The wetness and the ponding are the
main management concerns. A drainage system lowers
the water table in early spring and allows the soil to
warm up earlier in the spring. Open ditches, surface
drains, and subsurface drains can reduces the wetness.
Pumps can be used in areas where suitable drainage
outlets are not available. Ponded areas generally can be
drained by an open inlet pipe in conjunction with
subsurface drains. The drainage systems shouid be
designed so that they keep the water table at the level
required by the crops during the growing season and
raise the water table to the surface during the rest of the
year. Such systems minimize oxidation and subsidence
of the organic material.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are a crop rotation that
includes grasses and legumes, critical area planting,
cover crops, green manure crops, irrigation systems, and
conservation tillage systems that leave all or part of the
crop residue on the surface. )

If drained, this soil is fairly well suited to grasses and
legumes for hay and pasture. The ponding and the
wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This sof! is poorly suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controfied by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
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stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
mathods that do not isolate the remaining trees or leave
thern widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the irees. Additional management praciices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, low strength, and subsidence
of the organic material, this soil is generally unsuitable
as a site for dwellings and septic tank absorption fields.
It is severely limited as a site for local roads because of
the ponding, subsidence, and frost action. Crowning the
roads, constructing them on raised, well compacted fill
maierial, and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action and ponding. Providing coarse grained subgrade
or base material minimizes the damage caused by
subsidence and frost action.

The land capability classification is lllw. The woodland
ordination symbol is 2W.

Hp—Houghton muck, frequently flooded. This
deep, nearly level, very poorly drained soil is in
deprassions on flood plains along the major streams. It
is frequently flooded for long periods during fall, winter,
and spring. Areas are elongated or oval and are 20 to
600 acres in size. The typical size is about 40 acres.

Typically, the surface layer is black muck about 10
inches thick. Below this 1o a depth of 66 inches is black,
very dark brown, and very dark grayish brown, very
friable muck. In places sandy, loamy, or marly material or
coprogenous earth is within a depth of 51 inches. In
some areas mineral material has been washed in over
the muck.

Included with this soil in mapping are small areas of
the very poorly drained Ackerman soils in the slightly
higher landscape positions. These soils are underlain by
coprogenous earth and sand. Also included are small
areas of the well drained Ormas and Ormas Variant
soils. These soils are in the higher areas surrounding
large depressions. Included soils make up about 3
percent of the map unit.

The available water capacity in the Houghton soil is
very high. Permeability is moderately rapid to moderately
slow. Runoff is very slow. The organic matter content is
very high in the surface layer. The water table is near the
surface from fall through spring.

Most areas are used as wetland wildlife habitat. A few
are wooded or pastured. Because of the flooding and
the wetness, this soil is generally unsuited to cultivated
crops. It is well suited to wetland wildlife habitat[(fig. 4)|
It is frequently covered by backwater from the adjacent
streams and drainageways. It supports aguatic and
semiaquatic vegetation, such as cattails, rushes, sedges,
waterlilies, pondweed, duckweed, and water-tolerant
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trees and shrubs. These plants provide cover, nesting
sites, and food for many animals, including ducks, geese,
and other birds. They also provide food and cover for
deer, fox, raccoon, and muskrat.

Because of the flooding, the wetness, and subsidence,
this soil is generally unsuitable as a site for dwellings
and septic tank absorption fields. It is severaly limited as
a site for local roads because of the flooding, the
weiness, and subsidence. Crowning the roads,
constructing them on raised, well compacted fill material,
and providing adequate side ditches and culveris
minimize the damage caused by flooding and wetness.
Providing coarse grained subgrade or base material
minimizes the damage caused by subsidence.

The land capability classification is Viliw. No woodland
ordination symbol is assigned.

Ir—Iroquois fine sandy loam. This deep, nearly level,
very poorly drained soil is in broad depressions on
outwash plains. It is frequently ponded for brief periods
by runoff from the surrounding soils. Areas are irregularly
shaped and are 40 to 50 acres in size. The dominant
size is about 200 acres.

Typically, the surface layer is very dark brown fine
sandy loam about 11 inches thick. The subsurface layer
is about 5 inches of very dark grayish brown, mottled
sandy loam. The subsoil is about 15 inches thick. It is
mottled and firm. The upper part is dark grayish brown
and gray sandy clay loam, and the lower part is gray clay
loam. The substratum to a depth of 60 inches is gray,
mottled silty clay. In some places the soil has more
sand. In other places the substratum has less clay. In
some areas the upper part of the solum has more clay.
In a few areas, the substratum has more sand and
limestone bedrock is within a depth of 40 inches. In
places the solum is more than 42 inches thick. In a few
areas the substratum is stratified and has more sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Papineau and Strole soils
in the slightly higher positions on the landscape. Also

" included are areas of the moderately well drained

Simonin soils in the higher positions. Included soils make
up about 9 percent of the map unit.

The available water capacity in the Iroquois soil is
high. Permeability is moderate in the solum and very
slow in the substratum. Runoff is very slow or ponded.
The water table is near or above the surface during
winter and spring. The organic matter content is high in
the surface layer. This layer Is friable and can be easily
filled under proper moisture conditions.

Most areas of this soil are drained and are used
for cultivated crops. A few are used for hay and pasture.

If drained, this soil is well suited to corn, soybeans,
and small grain. The wetness and the ponding are the
main management concerns. A drainage sysiem lowers
the water table and allows the soil to warm up earlier in
the spring. Open ditches, surface drains, and subsurface
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—A ciutch of eggs in an area of Houghton muck, frequently flooded, which provides food and cover for many kinds of wetland

wildlife.

drains can reduce the wetness. Pumps can be used in
areas where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are a crop rotation that
includes grasses and legumes, cover crops, green
manure crops, irrigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface. The soil is well suited to a till-plant
cropping system. Cover crops, green manure crops, and
crop residue management help to maintain tilth, the rate
of water infiltration, aeration, and the organic matter
content.

If drained, this soil is well suited to grasses and
legumes, such as reed canarygrass and alsike clover, for
hay and pasture. The ponding and the wetness are the
main management concerns. The wetness hinders the
growth of most legumes. The grasses and legumes that
can withstand the high water table should be selected
for planting. A drainage system is needed. Overgrazing
or grazing when the soil is too wet reduces plant density
and hardiness and results in surface compaction and

poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet periods,
and timely applications of plant nutrients help to keep
the pasture in good condition.

Because of the ponding, the shrink-swell potential, and
the very slow permeability, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding, low strength, and frost
action. Crowning the roads, constructing them on raised,
well compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and frost action.

The land capability classification is llw. No woodland
ordination symhol is assigned.

LuB2—Lucas silty clay loam, 2 to 6 percent slopes,
eroded. This deep, gently sloping, moderately well
drained soil is on ridges and knolls on lake plains and
recessional moraines. Areas are irregularly shaped and
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are 3 to 15 acres in size. The dominant size is about 8
acres.

Typically, the surface layer is dark grayish brown silty
clay loam about 8 inches thick. It is mixed with dark
brown subsoil material in the lower part. The subsoil is
dark brown and yeilowish brown, firm clay about 16
inches thick. The subsiratum to a depth of 60 inches is
brown silty clay. In some areas the soil has more sand.
In a few places the surface layer is dark. In some places
the substratum is stratified. In other places the slope is
less than 2 or more than 6 percent.

Included with this soil in mapping are small areas of
the very poorly drained Montgomery soils in the lower
positions on the landscape and the somewhat poorly
drained Strole sails in the slightly lower positions. Also
included are a few severely eroded areas where the
subsoil is exposed. Included soils make up about 3
percent of the map unit.

The available water capacity in the Lucas soil is
moderate. Permeability is slow in the solum and slow or
very slow in the substratum. Runoff is rapid. The organic
matter content is low in the surface layer. This layer is
firm. if tilled when wet, it becomes cloddy as it dries.
Because of the hard clods, seedbed preparation is
difficult. The water table is at a depth of 2.5 to 4.0 feet
during winter and early spring.

Most areas are used for cultivated crops. This soil is
fairly well suited to corn, soybeans, and small grain.
Erosion is the main management concern. Erosion and
runoff can be controlled by a crop rotation that includes
grasses and legumes and by cover crops, green manure
crops, and conservation tillage systems that leave all or
part of the crop residue on the surface. Crop residue
management, green manure crops, and cover crops help
to maintain tilth, the rate of water infiltration, aeration,
and the organic matter content. in areas where hillside
seepage occurs, subsurface drains should be installed.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. it is best
suited to alfalfa and other deep-rooted legumes. Erosion
is the main management concern. Overgrazing also is a
management concern, It reduces plant density and
hardiness and results in surface compaction and poor
titth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help to keep the pasture in good condition. A
dense plant cover slows runoff and helps to control
erosion.

This soil is well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns, Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
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stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the shrink-swell potential, this soil is
severely limited as a site for dwellings. Using adequately
reinforced steel in concrete foundations, excavating
layers that have a high shrink-swell potential and
backfilling with sand or gravel, building structures on
reinforced concrete slabs, and installing expansion joints
help to prevent the damage caused by shrinking and
sweiling. Revegetating disturbed areas as soon as
possible after construction helps to control erosion.
Topsoil should be stockpiled and spread over critical
areas where establishing vegetation may be difficult.

This scil is severely limited as a site for local roads
and streets because of low strength and the shrink-swell
potential. Replacing or strengthening the base with
better suited material improves the ability of the roads
and sireets to support vehicular traffic and helps to
prevent the damage caused by shrinking and swelling.

Because of the wetness and the very slow
permeability, this soil is severely limited as a site for
septic tank absorption fields. Installing interceptor drains
around the absorption field lowers the water table.
Mounding with better suited material increases the depth
to the water table and improves the abifity of the field to
absorb the effluent.

The land capability classification is Ile. The woodland
ordination symbol is 4C.

MaB—Markton-Aubbeenaubbee complex, 1 to 3
percent slopes. These deep, nearly level and gently
sloping, somewhat poorly drained soils are on slightly
convex rises on recessional moraines. The Markton soil
is on the higher knobs and ridges. The Aubbeenaubbee
soil is in the slightly lower, less sloping areas. Areas are
about 55 percent Markton soil and 30 percent
Aubbeenaubhee soil. The two soils occur as areas so
intricately mixed that mapping them separately is not
practical. The areas of the unit are irregularly shaped
and are 3 to 40 acres in size. The dominant size is about
10 acres.

Typically, the surface layer of the Markton scil is dark
brown sand about 10 inches thick. The subsail is about
28 inches thick. The upper part is brown, loose sand: the
next part is yellowish brown, mottled, loose sand; and
the lower part is yellowish brown, mottied, friable loam.
The substratum to a depth of 60 inches is brown,
mottled loam. In some places the sandy deposits are
less than 20 or more than 40 inches thick. In other
places the surface layer is dark. In some areas the lower
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part of the subsoil and the substratum are stratified. In a
few areas the upper part of the subsoil is grayer. In a
few places the subsoil is brown throughout. In some
areas the substratum contains more clay.

Typically, the surface layer of the Aubbeenaubbee soil
is dark grayish brown fine sandy loam about 10 inches
thick. The subsurface layer is about § inches of brown,
mottied fine sandy loam. The subsoil is about 18 inches
thick. It is mottied and firm. The upper part is dark brown
sandy clay loam, the next part is brown clay lcam, and
the lower part is light brownish gray loam. The
substratum to a depth of about 60 inches is brown loam.
In some areas the surface layer is dark. In a few areas it
has more clay. In a few areas the lower part of the
subsoil and the substraium are stratified. In plages the
solum is more acid. In a few areas the upper part of the
subsoil is grayer. In some areas it has a brown layer. In
other areas the slope is less than 1 or more than 3
percent.

Included with these soils in mapping are small areas of
the very poorly drained Rensselaer soils in depressions
and the well drained Metea soils in the higher positions
on the landscape. Also included are some areas where
stones as much as 1 foot in diameter are on the surface.
Included soils make up about 15 percent of the unit.

The available water capacity is moderate in the
Markton soil and high in the Aubbesnaubbee soil.
Permeability is rapid in the sandy part of the Markton soil
and moderate in the lower part. It is moderate in the
Aubbeenaubbee soil. Runoff is slow on the Markton soil
and medium on the Aubbeenaubbee soil. The organic
matter content is low in the surface layer of both soils.
This layer is very friable or friable and can be easily tilled
throughout a wide range in moisture content. The water
table is at a depth of 1 to 3 feet during winter and early
spring.

Most areas of these soils are drained and are used for
cultivated crops. A few are used for woodland, hay, or
pasture.

If drained, these solls are fairly well suited to corn,
soybeans, and small grain. Erosion by wind and water is
the main management concern. Erosion and runoff can
be controlled by a crop rotation that includes grasses
and legumes and by terraces, diversions, water- and
sediment-control basins, cover crops, green manure
crops, and a conservation tillage system that leaves ali
or part of the crop residue on the surface. The soit is
well suited to a till-plant or no-till cropping system|(fig. 5).
Crop residue management, green manure crops, and
cover crops help to maintain filth, the rate of water
infiltration, aeration, and the crganic matter content.

The wetness is a concern in managing cultivaied
areas. A drainage system lowers the water table and
allows the soils to warm up earlier in the spring. Open
ditches, surface drains, and subsurface drains can
reduce the wetness. To keep drainage tile from filling
with sediment, a finely meshed filter should be used to
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cover the tile. Subsurface drains are needed in areas
where hillside seepage occurs.

If drained, these soils are well suited to grasses and
legumes, such as bromegrass, alfalfa, and ladino clover,
for hay and pasture. Erosion and wetness are the main
management concerns. The wetness hinders the growth
of most legumes. The grasses and legumes that can
withstand the high water table should be selected for
planting. A drainage system is necessary. A dense plant
cover slows runoff and helps to control erosion.
Overgrazing or grazing when the soils are too wet
reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nuirients help to keep the pasture in good condition.

These soils are well suited to trees. Seediing mortality
is moderate on the Markton soil, and plant competition is
moderate on the Aubbeenaubbee soil. Seadlings survive
and grow well if competing vegetation is controlled by
site preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

Because of the wetness, these soils are seversly
limited as sites for dwellings. Surface and subsurface
drains are needed. Proper landscaping helps to control
runoff. Building the houses on raised, well compacted fill
material also helps to overcome the weiness. The sides
of shallow excavations in the Markton soil can cave in
unless they are temporarily reinforced. Revegetating
disturbed areas as soon as possible after construction
helps to control erosion. Topsoil should be stockpiled
and spread over critical areas where establishing
vegetation may be difficult.

These soils are severely limited as sites for local roads
and strests because of frost action. Crowning the roads
and streets, constructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action.

Because of the wetness, these soils are severely
limited as sites for septic tank absorption fields. Installing.
interceptor drains around the absorption field helps to
lower the water table.

The land capability classification is llle. The woodland
ordination symbol assigned to the Markton soil is 48,
and that assigned to the Aubbeenaubbee soil is 4A.

McB—Martinsville fine sandy loam, 2 to 6 percent
slopes. This deep, genily sloping, well drained soil is on
ridges and knolls on outwash plains and recessional
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Figure 5,—No-till corn in an area of Markton-Aubbeenaubbee complex, 1 to 3 percent slopes.

moraines. Areas are irregularly shaped and are 15 to 50 sand. In some areas the upper part of the solum

acres in size. The dominant size is about 25 acres. contains more sand. In other areas the substratum is
Typically, the surface layer is dark grayish brown fine sand and gravel. In a few areas the lower part of the

sandy loam about 8 inches thick. The subsurface layer is solum and the substratum are not stratified. In some

about 4 inches of brown loam. The subsaoil is about 29 places the substratum is till. In other places the surface

inches thick. The upper part is brown, friable loam; the layer is dark. In a few areas the lower part of the solum

next part is dark yellowish brown and yellowish brown, has gray moftles. In some areas the slope is more than

firm loam; and the lower part is yellowish brown, firm silt 6 or less than 2 percent.

loam. The substratum to a depth of 60 inches is Included with this soil in mapping are small areas of

yellowish brown silt loam that has thin strata of fine the well drained Ormas and Ormas Variant soils in the
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slightly higher positions on the landscape and the
somewhat poorly drained Whitaker soils in the lower
positions. Ormas and Ormas Variant soils are more
sandy than the Martinsville soil. Also included are some
areas of sandy soils that have a slope of more than 12
percent. Included soils make up about 15 percent of the
map unit,

The available water capacity in the Martinsville scil is
moderate. Permeability also is moderate. Runoff is
medium. The organic matter content is moderate in the
surface layer. This layer is very friable and can be easily
tilled throughout a wide range in moisture content.

Most areas of this soil are used for cultivated crops. A
few are used for woodland, hay, or pasture.

This soil is well suited to corn, soybeans, and small
grain. Erosion is the main management concern. Erosion
and runoff can be controlled by a crop rotation that
includes grasses and legumes and by water- and
sediment-control basins, terraces, diversions, cover
crops, green manure crops, grassed waterways, irrigation
systems, grade stabilization structures, and conservation
tillage systems that leave all or part of the crop residue
on the surface. The s¢il is well suited to till-ptant and no-
till cropping systems. Crop residue management, cover
crops, and green manure crops help to maintain tilth, the
rate of water infiltration, aeration, and the organic matter
content. Subsurface drains are needed in areas where
hiltside seepage occurs.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. It is best
suited to alfalfa and other deep-rooted legumes. Erosion
is the main management concern. A dense plant cover
conserves soil moisture, slows runoff, and helps to
control erosion. Overgrazing reduces plant density and
hardiness and results in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is well suited to trees. Plant competition is
moderate. It can be controlled by proper site preparation
and by spraying, cutting, or girdling. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed irees.

This soil is suitable as a site for dwellings and septic
tank absorption fields. The sides of shallow excavations
can cave in uniess they are temporarify reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of frost action, this soil is moderately limited
as a site for local roads and streets. Replacing or
strengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic. Crowning the roads and streets,
constructing them on raised, well compacted fill materiaf,
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and providing adequate side ditches and culverts
minimize the damage caused by frost action.

The land capability classification is lle. The woodland
ordination symbol is 4A.

MeA—Metamora fine sandy loam, moderately
permeable, 0 to 1 percent slopes. This deep, nearly
level, somewhat poorly drained soil is on slightly convex
rises on recessional moraines. Areas are iregularly
shaped and are 5 to 80 acres in size. The dominant size
is about 40 acres.

Typically, the surface seil is very dark gray fine sandy
loam about 15 inches thick. The subsoil is about 20
inches thick. It is brown, very frigble fine sandy loam in
the upper part; dark yellowish brown, firm fine sandy
loam in the next part; and yellowish brown, mottled, firm
sandy clay loam in the lower part. The substratum to a
depth of 60 inches is yellowish brown loam. In some
areas the lower part of the solum and the substratum
have more clay. In other areas they have more sand. In
a few places the upper part of the subsoil has gray
motties. In some places the subsoil is brown throughout.
In other places the surface layer is lighter colored. In
some areas it has more sand. In other areas the slope is
more than 1 pergent.

Included with this soil in mapping are small areas of
the well drained Octagon soils in the higher positions on
the landscape. Also included are some areas where
stones as much as 1 foot in diameter are on the surface.
Included soils make up about 3 percent of the map unit.

The available water capacity in the Metamora soil is
high. Permeability is moderate. Runcff is slow. The
organic matter content is moderately low in the surface
layer. This layer is very friable and can be easily tilled
throughout a wide range in moisture content. The water
table is at a depth of 1 to 2 feet during winter and spring.

Most areas are drained and are used for cultivated
crops. Hf drained, this soil is well suited to corn,
soybeans, and small grain. Weiness is the main
management concern. A drainage system lowers the
water table and allows the soil to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains can reduce the wetness. To keep drainage tile
from filling with sediment, a finely meshed filter should
be used to cover the tile. Wind erosion is a hazard. It
can be controlied by a crop rotation that includes
grasses and legumes and by cover crops, green manure
crops, and conservation tillage systems that leave alt or
part of the crop residue on the surface. The sail is well
suited to a till-plant cropping system. Cover crops, green
manure crops, and crop residue management help to
maintain tilth, the rate of water infiltration, aeration, and
the organic matter content,

if drained, this soil is well suited to grasses and
legumes, such as bromegrass and alfalfa, for hay and
pasture. Wetness and erosion are the main management
concerns. The grasses and legumes that can withstand
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the high water table should be selected for planting. A
drainage system is necessary. A dense plant cover
slows runoff and helps to control erosion. Overgrazing or
grazing when the soil is too wet reduces plant density
and hardiness and results in surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet pericds,
and timely applications of plant nutrients help to keep
the pasture in good condition.

This soil is well suited to trees. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by spraying, cutting, or girdling.
Additional management practices include harvesting
mature trees, excluding livestock, and saving desirable
seed trees.

Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains are
needed. Proper landscaping helps to control runoff.
Building the houses on raised, well compacted fill
material also helps to overcome the wetness.
Revegetating disturbed areas as socn as possible after
construction helps to control erosion. Topsail should b
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

This soil is severely limited as a site for local roads
and sireets because of frost action. Replacing or
strengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic. Crowning the roads and strests,
constructing them on raised, well compacted fill material,
and providing adequate side ditches and culverts
minimize the damage caused by frost action.

Because of the wetness, this soil is severely limited as
a site for septic tank absorption fields. Installing
interceptor drains around the absorption field and
mounding with suitable material help to overcome this
limitation.

The land capability classification is llw. The woodland
ordination symbaol is 4A.

MeB—Metamora fine sandy loam, moderately
permeable, 1 to 4 percent slopes. This deep, nearly
level and gently sloping, somewhat poorly drained soil is
on slightly convex rises on recessional moraines. Areas
are irregularly shaped and are 3 o 200 acres in size.
The dominant size is about 40 acres.

Typically, the surface layer is very dark gray fine sandy
loam about 8 inches thick. The subsoil is firm loam about
28 inches thick. The upper part is yellowish brown, and
the lower part is yellowish brown, brown, and light
brownish gray and is mottled. The substratum to a depth
of 60 inches is brown loam. In some areas the surface
layer has more clay. In a few areas the subsoil and
substratum have more clay. In some places the surface
layer is thicker and darker, and in other places it is light
colored. In some areas the subsail is brown throughout.
In other areas the solum has more sand. In some places
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the substratum is stratified. In other places the slope is
less than 1 or more than 4 percent.

Included with this soil in mapping are some severely
eroded areas where the subsoil is mixed with the surface
layer. Also included are some areas where stones as
much as 1 foot in diameter are on the surface. Included
soils make up about 4 percent of the map unit.

The available water capacity in the Metamora soil is
high. Permeability is moderate. Runoff is medium. The
organic matter content is moderate in the surface layer.
This layer is friable and can be easily tilled throughcut a
wide range in moisture content. The water table is at a
depth of 1 to 2 feet during winter and spring.

Most areas of this soil are drained and are used for
cultivated crops. A few are used for woodland, hay, or
pasture.

This soil is well suited to corn, soybeans, and small
grain. Erosion by wind and water is the main
management concern. Erosion and runoff can be
controlled by a crop rotation that includes grasses and
lagumes and by cover crops, gréen manure crops, and
conservation tillage systems that leave all or part of the
crop residue on the surface. The soil is well suited to a
till-plant cropping system. Crop residue management,
green manure crops, and cover crops help to maintain
tilth, the rate of water infiltration, aeration, and the
organic matter content. Subsurface drains should be
installed in areas where hillside seepage occurs.

If drained, this soil is well suited t0 grasses and
legumes, such as bromegrass and alfalfa, for hay and
pasturs. Wetness and erosion are the main management
concerns. The grasses and legumes that can withstand
the high water table should be selected for planting. A
drainage system is necessary. A dense plant cover
slows runoff and helps to control erosion. Overgrazing or
grazing when the =oil is too wet reduces plant density -
and hardiness and resuits in surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet periods,
and timely applications of plant nutrients help to kesp
the pasture in good condition.

This soil is well suited to trees. Plant competition is
moderate. Seedlings survive and grow well if competing
vegetation is controlled by proper site preparation and by
spraying, cutting, or girdling. Additional management
practices include harvesting mature frees, excluding
livestock, and saving desirakle seed trees.

Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains are
needed. Proper landscaping helps to control runoff,
Building the houses on raised, well compactad fill
material also helps to overcome the wetness.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.
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This soil is severely limited as a site for local roads
and streets because of frost action. Replacing or
sirengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic. Crowning the roads and streets,
constructing them on raised, well compacted fill material,
and providing adequate side ditches and culverts
minimize the damage caused by frost action.

Because of the wetness, this soil is severely limited as
a site for septic tank absorption fields. Mounding with
suitable material and installing interceptor drains around
the absorption field help to overcome this limitation.

The land capability classification is Ite. The woodland
ordination symbol is 4A.

MkB—Metea loamy sand, moderately permeable, 2
to 6 percent slopes. This deep, gently sloping, well
drained soil is on rises and knolls on recessional
moraines. Areas are irregularly shaped and are 3 to 20
acres in size. The dominant size is about 10 acres.

Typically, the surface layer is dark brown loamy sand
about 8 inches thick. The subsurface layer is about 20
inches thick. The upper part is brown and yellowish
brown, very friable loamy sand, and the lower part is
yellowish brown, loose sand. The subsaoil is about 10
inches of dark yellowish brown, firm sandy clay loam.
The substratum to a depth of 60 inches is yellowish
brown loam. In some areas the surface layer is darker. In
a few areas the lower part of the subsoil has gray
motties. In some places the upper part of the solum
contains more clay. In other places the subsoil is
dominantly gray. In some areas the sandy material is
more than 40 or less than 20 inches thick. In other areas
the substratum is stratified. In places the slope is less
than 2 or more than 6 percent,

Included with this soil in mapping are small areas of
the somewhat poorly drained Aubbeenaubbee soils in
the slightly lower positions on the landscape. Also
included, in the slightly lower positions, are small areas
of well drained soils that are less sandy than the Metea
soil. Included soils make up about 4 percent of the map
unit.

The available water capacity in the Metea soil is
moderate. Permeability is rapid in the upper part of the
solum and moderate in the lower part and in the
substratum. Runoff is slow. The organic matter content is
low in the surface layer. This layer is loose and can be
eagily tilled throughout a wide range in moisture content.

Most areas of this soil are used for cultivated crops. A
few are used for woodland, hay, or pasture.

This soil is fairly well suited to corn, soybeans, and
small grain. Droughtiness and wind erosion are the main
management concerns. Wind erosion can be controlled
by a crop rotation that includes grasses and legumes
and by cover crops, green manure crops, irrigation
systems, and conservation tillage systems that leave all
or part of the crop residue on the surface. The soail is

39

well suited to till-plant and no-till cropping systems.
Irrigation can reduce seasonal moisture stress and
increase productivity. The soil can be irrigated in 3 or 4
years out of every 5. Crop residue management, green
manure crops, and cover crops help to maintain the
organic matter content. In areas where hillside seepage
occurs, subsurface drains should be installed. To keep
the drainage tile from filling with sediment, a finely
meshed filter should be used to cover the tile.

This soil is well suited te grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. It is best
suited to deep-rooted, drought-tolerant species. Wind
erosion and droughtiness are the main management
concerns. A permanent cover of drought-resistant
grasses and legumes slows runoff, helps to control
erosion, and conserves soil moisture. Irrigation helps to
overcome the droughtiness and helps to prevent
excessive wind erosion. Overgrazing reduces plant
density and hardiness and results in surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and timely applications of
plant nutrients help to keep the pasture in good
condition.

This soil is well suited to trees. Plant competition is
moderate. It can be controlled by proper site preparation
and by spraying, cutting, or girdling. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

This soil is suitable as a site for dwellings. The sides
of shallow excavations can cave in unless they are
temporarily reinforced. Revegetating disturbed areas as

‘soon as possible after construction helps to control

erosion. Topsoil should be stockpiled and spread over
critical areas whera establishing vegetation may be
difficult.

Because of frost action, this soil is moderately limited
as a site for local roads and streets. Growning the roads
and streets, constructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action.

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absarption
fields. it readily absorbs but does not adequately filter
the effluent. The poor filtering capacity can rasult in the
poliution of ground water. Installing deep wells upslope
from the absorption field reduces the potential for
contamingation of shallow ground water. Mounding with
better suited material increases the filtering capacity of
the absorption field.

The fand capability classification is llle. The woodland
ordination symbol is 4A.

Mp—Montgomery siity clay loam. This deep, nearly
level, very poorly drained soil is in broad depressions on
lake plains. It is frequently ponded for brief pericds by
runoff from the surrounding soils. Areas are long and



irragular in shape and are 4 to 350 acres in size. The
dominant size is about 100 acres.

Typically, the surface layer is very dark gray silty clay
loam about 10 inches thick. The subsoil is dark gray and
dark grayish brown, mottled, firm silty clay loam about 12
inches thick. The substratum to a depth of 60 inches is
gray, mottled silty clay loam. In places the sclum has
more sand. In some areas the substratum is silt loam or
silty clay loam till.

Included with this soil in mapping are small areas of
the moderately well drained Lucas and Simonin and
somewhat poorly drained Papineau and Strole soils in
the slightly higher positions on the landscape. These
soils make up about 9 percent of the map unit.

The available water capacity in the Montgomery soil is
high. Permeability is slow. Runoff is very slow or ponded.
The water table is near or above the surface in winter
and spring. The organic matter content is high in the
surface layer. This layer is firm. If the soil is tilled when
wet, large clods form. The clods become hard as they
dry. They make seedbed preparation difficult.

Most areas of this soil are drained and are used for
cultivated crops. A few are used for speciaity crops,
woodland, hay, or pasture.

If drained, this soil is fairly well suited 1o corn,
soybeans, and small grain. Wetness and ponding are the
main management concerns. A drainage system lowers
the water table and allows the soil io warm up earlier in
the spring. Open ditches, surface drains, and subsurface
drains can reduce the wetness. Pumps can be used in
areas where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. Crop residue
management, green manure crops, and cover crops help
to maintain tilth, the rate of water infiltration, aeration,
and the organic matter content. The soil is well suited to
fall plowing and to fall-chisel and ridge-plant cropping
systems.

If drained, this soil is well suited to grasses and
legumes, such as reed canarygrass and alsike clover, for
hay and pasture. The wetness and the ponding are the
main management concerns. The weiness hinders the
growth of most legumes. The grasses and legumes that
can withstand th:e high water table should be selected
for planting. A drainage system is needed. Overgrazing
or grazing when the soil is oo wet reduces plant density
and hardiness and resulis in surface compaction and
poor fiith. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricied use during wet periods,
and timely applications of plant nuirients help to keep
the pasture in good condition.

This soil is well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
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preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling moriality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard.
Additional management practices include harvesting
mature trees, excluding livestock, and saving desirable
seed trees.

Because of the ponding, the shrink-swell potential, and
the slow permeability, this soll is generally unsuitable as
a site for dwellings and septic tank absorption fields. 1t is
severely limited as a site for local roads because of the
ponding, low strength, and the shrink-swell potential.
Crowning the roads, constructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
ponding. Providing coarse grained subgrade or base
material minimizes the damage caused by low strength
and by shrinking and swelling.

The land capability ciassification is lllw. The woodland
ordination symbaol is 5W.

Mu—Moroceo loamy sand. This deep, nearly level,
somewhat poorly drained soil is on slightly convex rises
on outwash plains. Areas are long and irregular in shape
and are 3 to 200 acres in size. The dominant size is
about 10 acres.

Typically, the surface layer is dark grayish brown
loamy sand about 9 inches thick. The subsurface layer is
about 5 inches of light yellowish brown, mottled loamy
fine sand. The subsoil is very pale brown and light gray,
mottled, loose fine sand about 21 inches thick. The
substratum to a depth of 60 inches is very pale brown,
motiled fine sand. in some places the subsoil is
dominantiy brown and has gray mottles in the lower part.
In other places the surface soil is thick and dark. In
some areas the scil has iron accumulations on the
surface and iron stains throughout the subsoil. The
stains tend to mask the gray mottles. In places the
subsoil has more clay. In a few places the substratum is
very fine sand or coarse sand. In a few areas the subsoil
has a thin layer of icam or clay loam. In some areas
grave! is in the lower part of the subscil and in the
substratum. In other areas the soil is more alkaline.

Included with this scil in mapping are small areas of
the very poorly drained Gilford, Maumee, Newton, and
Zadog soils in the lower positions on the landscape.
These soils make up about 12 percent of the map unit.

The available water capacity in the Morocco soil is
low. Permeability is rapid. Runoff is very slow. The
organi¢ rmatter content is low in the surface layer. This
layer is very friable and can be easily tilled throughout a
wide range in moisture content. The water table is at a
depth of 1 to 2 feet during winter and spring.
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Most areas of this soil are drained and are used for
cultivated crops or specially crops. A few are used for
woodiand, hay, or pasture.

This soil is poorly suited to cultivated crops. It is fairly
well suited 1o specialty crops, such as asparagus,
blueberries, and Christmas trees. Droughtiness and wind
erosicn are the main management concerns. Soil
moisture can be conserved by cover crops, green
manure crops, and crop residue managemeant. Wind
erosion can be controiled by a crop rotation that includes
grasses and legumes and by cover crops, green manure
crops, irrigation systems, and conservation tillage
systems that ieave all or part of the crop residue on the
surface. The soil is well suited to a till-plant cropping
system. Irrigation can reduce seasonal moisture stress
during the summer and ¢an increase productivity. The
soil can be irrigated every year. The water table should
ba controlled by open ditches, subsurface drains, water-
retention structures, and subsurface irrigation. To keep
subsurface drain lines from filling with sediment, a finely
meshed filter should be used to cover the lines.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alsike clover, for hay and is
well suited to pasture. The grasses and legumes that
can withstand both the seasonal high water table and
the summer droughtiness should be selected for
planting. Water-management practices, such as irrigation
and drainage, are necessary. Irrigation helps to control
wind erosion and helps to overcome the droughtiness. A
dense plant cover conserves soil moisture and helps to
control wind erosion. Overgrazing or grazing when the
soil is too wet reduces plant density and hardiness and
results in surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of
grazing, restricted use during wet periods, and timely
applications of plant nutrients help to keep the pasture in
good condition.

This soil is well suited to trees. Seedling mortality is
the main management concern. Seedlings survive and
grow well if competing vegetation is controlled by proper
site preparation and by spraying, cutting, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature frees to provide shade and protection for
seedlings reduce the seedling moriality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

Because of the wetness, this s0il is severely limited as
a site for dwellings. Surface and subsurface drains are
needed. Proper landscaping helps to control runoff.
Building the houses on raised, well compacied fill
material also helps to overcome the wetness. The sides
of shallow excavations can cave in unless they are
temporarily reinforced. Revegetating disturbed areas as
soon as possible after construction helps to control
erosion. Topsoil should be stockpiled and spread over
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critical areas where establishing vegetation may be
difficult.

Because of the wetness and frost action, this soll is
moderately limited as a site for local roads and streets.
Crowning the roads and streets, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost acticn and wetness. Replacing or
strengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic.

Because of the wetness and a poor filtering capacity,
this soil is severely limited as a site for septic tank
absorption fields. Installing interceptor dralns around the
absorption field helps to lower the water table. Mounding
with better suited material increases the depth to the
water table and improves the ability of the field to filter
the effluent. )

The land capability classification is IVs. The woodland
ordination symbol iz 8.

Mw—Muskego muck, drained. This deep, nearly
level, very poorly drained soil is in depressions on
outwash plains and moraines. It is frequently ponded for
brief periods by runoff from the surrounding soils. Areas
are irreqularly shaped and are 5 to 160 acres in size.
The dominant size is about 25 acres.

Typically, the surface layer is black muck about 10
inches thick. The next 8 inches is black and dark brown,
very friable muck. The substratum to a depth of 60
inches is grayish brown and gray coprogenous earth. in
some places it is sandy, marly, or loamy material. In
other places the depth to coprogenous earth is more
than 30 or less th1n 18 inches. In a few areas the muck
is more than 51 inches thick. In some areas thin layers
of hemic material are in the organic part of the profile
below the surface layer.

The available water capacity is very high. Permeability
is moderately rapid or moderate in the organic layers
and slow in the coprogenous earth. Runoff is very slow
or ponded. The water table is near or above the surface
during most of the year. The organic matter content s
very high in the surface layer. This layer is very friable
and can be easily tilled throughout a wide range in
moisture content. ,

Most areas of this soil are drained and are used for
cultivated crops or specialty crops. A few are used as
wetland wildlife habitat.

Because of the ponding and the wetness, this soil is
poorly suited to cultivated crops and specialty crops in
undrained areas. It is fairly well suited to cultivated crops
and well suited to specialty crops, such as mint,
potatoes, cnions, and cauliflower, if the water table is
controlled. A drainage system lowers the water table and
allows the soil to warm up earlier in the spring. Open
ditches, surface drains, and subsurface drains can
reduce the wetness, Pumps can be used in areas where
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suitable drainage outlets are not available. Ponded areas

generally can be drained by an open inlet pipe in

conjunction with subsurface drains. Drainage systems
should be designed so that they keep the water table at
the level required by the crops during the growing
season and raise the water table to the surface during
the rest of the year. Such systems minimize oxidation
and subsidence of the organic material. If it is exposed,
the coprogenous earth becomes cloddy. It is extremely
difficult to rewet if it dries out. Because the soll is
unstable, caution is needed when heavy equipment is
operated near open ditches,

Measures that help to control wind eroslon are needed
in cultivated areas. Examples are a crop rotation that
includes grasses and lagumes, cover crops, green
manure crops, irrigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface. The soil is wel! suited to spring plowing.

This soil is poorly sulted to grasses and legumes for
hay and is fairly well suited 1o pasture. The wetness and
the ponding are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is necessary. A dense piant cover helps to control wind
erosion. Overgrazing or grazing when the soil is too wet
reduces plant density and hardiness and results in
surface compaction and poor tiith. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is poorly suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
- should be used only during dry periods or when the

ground is frozen. Seediings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.

- Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the irees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding and subsidence, this soil is
generally unsuitable as a site for dwellings and septic
tank absorption fields. It is severely limited as a site for
local roads because of the ponding, subsidence, and
frost action. Crowning the roads, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost action and ponding. Providing coarse
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grained subgrade or hase material also minimizes the
damage causad by subsidence and frost action.

The land capability classification is IVw. The woodland
ordination symbol is 2W.

Mz—Mussey mucky sandy loam. This deep, nearly
level, very poorly drained soil is in slight depressions on
outwash plains. It 18 frequently ponded for brief periods
by runcff from the surrounding soils. Areas are irregularly
shaped and are 3 to 150 acres in size. The dominant
size is about 10 acres. _

Typically, the surface layer is black mucky sandy loam
about 10 inches thick. The subsoil is dark grayish brown,
mottied, firm clay loam about 3 inches thick. The upper
part of the substratum is grayish brown and brown,
mottled sand. The lower part 1o & depth of 60 inches is
dark brown gravelly sand. In places the surface layer is
sand. In a few areas it is thicker and is dark. In some
areas it is not mucky. In other areas it is more acid. In a
few piaces the subsoil has less clay. In some places it is
thicker. In other places the substratum is not gravelly.

The available water capagcity is low. Permeability is
moderate in the solum and rapid in the substratum.
Runoff is very slow or ponded. The water table is near or
above the surface during winter and spring. The organic
matter content is very high in the surface layer. This
layer is friable and can be easily tilled throughout a wide
range in moisture content. 7

Most areas of this soil are drained and used for
cultivated crops. A few are used as woodland or pasture.

If drained, this soil is fairly well suited to cultivated
crops, such as corn, soybeans, and small grain. Ponding
and weiness are the main management concerns. A
drainage system lowers the water table and allows the
soil to warm up earlier in the spring. Open ditches,
surface drains, and subsurface drains can reduce the
wetness. Pumps can be used in areas where suitable
drainage outlets are not available. Ponded areas
generally can be drained by an open inlet pipe in
conjunction with subsurface drains. To keep drainage tile
from filling with sediment, a finely meshed filter should
be used to cover the lile. Excessive drainage by a
subsurface drainage system can cause droughtiness.
irrigation systems reduce seasonal moisture stress and
increase productivity. The soll can be irigated in 3 or 4
years out of every 5.

Wind erosion is a hazard in cultivated areas. It can be
controlled by a crop rotation that includes grasses and
legumes and by cover crops, green manure crops, and
conservation tillage systems that leave all or part of the
crop residue on the surface. The soil is well suited to a
till-plant cropping system. Cover crops, green manure
crops, and crop residue management help to maintain
tilth, the rate of water infiltration, aeration, and the
organic matter content.

If drained, this soil is well suited to grasses and
legumes, such as reed canarygrass and alsike clover, for
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hay and pasture. The ponding and the wetness are the
main management concerns. The grasses and legumes
that can withstand the high water table should be
selected for planting. A drainage system is necessary. A
dense plant cover helps to control wind erosion.
Overgrazing or grazing when the soil is too wet reduces
plant density and hardiness and resulis in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, restricted use
during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is fairly well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seaedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that lsave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed troes.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding and frost action. Growning
the roads, constructing them on raised, well compacted
fill material, and providing adequate side ditches and
culverts minimize the damage caused by frost action and
ponding. Providing coarse grained subgrade or base
maierial also minimizes the damage caused by frost
action.

The land capability classification is lliw. The woodland
ordination symbol is 3W.

NaB—Nesius fine sand, 1 to 3 percent slopes. This
deep, nearly level and gently sloping, moderately well
drained soil is on slightly convex rises and ridges on lake
plains and outwash plains. Areas are irregularly shaped
and are 5 to 200 acres in size. The dominant size is
about 40 acres.

Typically, the surface layer is very dark gray fine sand
about 7 inches thick. The subsurface layer is about 11
inches of dark brown fine sand. The subsoil is dark
yellowish brown, brown, strong brown, and yellowish
brown, mottled, very friable fine sand about 33 inches
thick. The substratum to a depth of 60 inches is grayish
brown, mottled fine sand. In a few places the surface
layer is light colored. In a few areas it is thicker and
darker. In some areas the subsoil is brown throughout. In

other areas it is dominantly gray or has gray mottles. In
some places the soil has textural bands in the lower part
of the subsoil, in the substratum, or in both. In other
places the slope is more than 3 or less than 1 percent.

The available water capacity is low. Permeability is
rapid. Runoff is very slow. The organic matter content is
moderate in the surface layer. This layer is very friable
and can be easily tilled throughout a wide range in
moisture ¢ontent. The water table is at a depth of 2.5 to
4.0 feet from late fall through spring.

Most areas of this soil are used for cultivaied crops. A
few are used for woodland, hay, or pasture.

Unless the hazards of drought and wind erosion are
reduced, this soil is poorly suited to cultivated crops and
specialty crops. It is fairly well suited to cultivated crops,
such as com, soybsans, and small grain, and to
specialty crops, such as Christmas trees, asparagus, and
blueberries, if it is irrigated and is protected by
conservation tilage systems that leave crop residue on
the surface. The soil is well suited to a no-till cropping
system. Cover crops, green manure crops, and crop
residue management conserve moisture and helip to
mainiain the organic matter content. hrrigation can
reduce seasonal moisture stress and can increase
productivity. The soil can be irrigated every year. Wind
erosion can be controlled by a crop rotation that includes
grasses and legumes and by green manure crops,
irrigation systems, and conservation tillage.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Wind erosion and droughtiness
are the main management concerns. Irrigation minimizes
droughtiness and helps to control wind erosion.
Overgrazing reduces plant density and hardiness and
results in surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and timely applications of plant nutrients help to
keep the pasture in good condition.

This soil is well suited to trees. The main management
concerns are seedling mortality and plant competition.
Seedlings survive and grow well if competing vegetation
is controlled by cuiting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

This soil is suitable as a site for dwellings without
basements and as a site for local roads and streets. It is
moderately limited as a site for dwellings with basements
because of the wetness. Surface and subsurface drains
are needed. Proper landscaping helps to conirol runoff,
Building the houses on raised, well compacted fill
material also helps to overcome the wetness. The sides
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of shallow excavations can cave in unless they are
temporarily reinforced. Revegetating disturbed areas as
soon as possible after construction helps to control
erosion. Topscil should be stockpiled and spread over
critical areas where establishing vegetation may be
difficult.

Because of the wetness and a poor fnltermg capagity,
this soil is severely limited as a site for septic tank
absorption fields. Installing interceptor drains around the
absorption field lowers the water table. Mounding with
better suited material increases the depth to the water
table and improves the filtering capacity of the
absorption fisid.

The land capability classification is [Vs. The woodland
ordination symbol is 3S.

Ne—Newion loamy fine sand, undrained. This deep,
nearly level, very poorly drained soil is in broad
depressions on outwash plains. It is frequently ponded
for brief periods by runoff from the surrounding soils.
Areas are elongated and irregular in shape and are 20 to
200 acres in size. The dominant size is about 80 acres.

Typically, the surface layer is very dark gray loamy fine
sand about 10 inches thick. The subsurface layer is light
brownish gray loamy fine sand about 5 inches thick. The
substratum to a depth of 60 inches is light brownish gray
fine sand. In a few areas the solum is less acid. In
places the upper part of the substratum irregularly
decreases in content of organic matter with increasing
depth. In a few areas the soil has iron stains,
accumulations, and concretions throughout. These tend
to mask the gray colors. In some areas the subsoil has
more clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Morocco soils in the
slightly higher positions on the landscape. Also included
are the well drained Oakville soils on the highest part of
the landscape. Included soils make up about 10 percent
of the map unit.

The available water capacity in the Newton soil is low.
Permeability is rapid. Runoff is very slow or ponded. The
water table is near or above the surface during winter
and spring. The organic matter content is high in the
surface layer.

Most areas are in wooded sections of siate-owned fish
and game preserves. The trees in these areas, such as
pin oak and eastern cottonwood, are of low commercial
value. This soil is generally unsuited to cultivated crops
and to grasses and legumes for hay and pasture. The
wetness, the ponding, and the low available water
capacily are the main management concerns. Because
of the dense timber stands, draining this soil is very
costly.

This soil is fairly well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
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ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps i0 compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some_.
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windihrow hazard. Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields and is severely limited as a site for
local roads. Crowning the roads, consiructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by ponding. The sides of shallow excavations
can cave inh unless they are temporarily reinforced.

The land capability classification is Vw. The woodland
ordination symbol is 4W,

OaB—OQakvlile fine sand, 2 to 6 percent slopes.
This deep, gently sloping, well drained soil is on ridges
on outwash plains. Areas are long and irregular in shape
and are 5 to 200 acres in size. The dominant size |s
about 40 acres.

Typically, the surface layer is very dark grayish brown
fine sand about 4 inches thick. The subsoil is dark
brown, dark yellowish brown, and yellowish brown, loose
fine sand about 30 inches thick. The substratum fo a
depth of 60 inches is light yellowish brown fine sand. In
places the subsoil has textural bands. In a few areas the
dark surface layer is thicker. in some areas it has more
clay. In other areas the subsoil has more clay. In some
places the lower part of the subsoil has gray mottles. In
other places the substratum is coarse sand, is loam till,
or is siratified. In a few places it is more acid. In some
areas the slope Is less than 2 or more than 8 percent.

Included with this soil in mapping are small areas of
the very poorly drained Newton and Zadog soils in the
lower positions on the landscape. These soils make up
about 10 percent of the map unit.

The available water capagcity in the Qakville 50il is low.
Permeability is rapid. Runoff is slow. The organic matter
content is low in the surface layer. This layer is very
friable and can be easily tilled throughout a wide range
in moisture content.

Maost areas of this soil are used for woodland, hay, or
pasture. A few are used for cultivated crops.

Unless the hazards of drought and wind erosion are
reduced, this soil is poorly suited to cultivated crops and
specialty crops. It is fairly well suited to coin, soybeans,
and small grain and to specialty crops, such as
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Christmas trees and asparagus, if it is irrigated and is
protected by a system of conservation tillage that leaves
crop residue. on.the surface, The soil is well suited to a
no-till cropping system. Cover crops, green manure
crops, and crop residue management conserve moisture
and increase the organic matter content. Irrigation can
reduce seasonal moisture stress and can increase
productivity. The soll can be irrigated every year. Wind
erosion can be controlled by a crop rotation that includes
grasses and iegumes and by green manure crops,
irrigation systems, and conservation tilage.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Droughtiness and wind erosion
are the main management concerns. Irrigation minimizes
droughtiness and helps to control wind erosion. A dense
plant cover helps to control wind arosion, slows runoff,
and conserves s0il moisture. Overgrazing reduces plant
density and hardiness and resulis in surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and timely applications of
plant nutrients help to keep the pasture in good
condition.

This soil is well suited to trees. Seedling mortality is
the main management concem. Seedlings survive and
grow well if competing vegetation is controlled by proper
site preparation and by spraying, cutting, or girdling.
Qverstocking helps to compensate for seadling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

This soil is suitable as a site for dwellings and for local
roads and streets. The sides of shatlow excavations can
cave in unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. It readily absorbs but does not adequately filter
the effluent. The poor filtering capacity ¢an result in the
potiution of ground water. Mounding with better suited
material increases the filtering capacity of the absorption
field.

The land capability classification is IVs. The woodland
ordination symbol is 4S.

OaC—0akville fine sand, 6 to 15 percent slopes.
This deep, moderately sloping and strongly sloping, well
drained soil is on ridges on outwash plains. Areas are
long and irregular in shape and are 5 to 150 acres in
size. The dominant size is about 25 acres.
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Typically, the surface layer is very dark brown fine
sand about 4 inches thick. The subsoil is dark yellowish
brown and brownish yellow, loose fine sand about 28
inches thick. The substratum o a depth of 60 inches is
light yellowish brown fine sand. In places the subsoil has
textural bands. In a few areas the dark surface layer is
thicker. In some areas it has more clay. In other areas
the subsoil has more clay or has gray mottles in the
lower part. In places the substratum is coarse sand, is
loam till, or is stratified. In a few areas it is more acid. In
some areas the slope is less than 6 or more than 15
percent.

Included with this soil in mapping are small areas of
the very poorly drained Newton and Zadog soils in the
lower positions on the landscape. These soils make up
about 12 percent of the map unit. .

The available water capacity in the Oakville soil is low.
Permeability is rapid. Runoff is slow. The organic matter
content is low in the surface layer. This layer is very
friable and can be easily tilled throughout a wide range
in moisture content.

Most areas of this soll are used for woodland, hay, or
pasture. Because of droughtiness and wind erosion, this
soil is generally unsuited to cultivated crops. It is poorly
suited to grasses and legumes for hay and is fairly well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Irrigation minimizes
droughtiness and helps to control wind erosion. A dense
plant cover helps to control wind erosion, slows runoff,
and conserves soil moisture. Overgrazing reduces plant
density and hardiness and results in surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and timely applications of
plant nutrients help to keep the pasture in good
condition.

This soil is well suited 1o trees. Seedling mortality is
the main management concern. Seedlings survive and
grow well if competing vegetation is controlled by proper
site preparation and by spraying, cutting, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

Because of the slope, this soil is moderately limited as
a site for dwellings. Land grading can modify the slope.
The buildings can be designed so that they conform to
the natural slope of the land. Retaining walls may be
needed. The sides of shallow excavations can cave in
unless they are temporarily reinforced. Revegetating
disturbed areas as soon as possible after construction
helps to control erosion. Topsoil should be stockpiled
and spread over critical areas where establishing
vegetation may be difficult.
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This soil is moderately limited as a site for local roads
and streets because of the slops. The roads and sireets
should be built on the contour. Land shaping may be
needed.

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. It readily absorbs but does not adequately filter
the effluent. The poor filtering capacity ¢an result in the
pollution of ground water. Mounding with better suited
material increases the filtering capacity of the absorption
field.

The land capability classification is Vis. The woodland
ordination symbol is 4S.

ObB—Oakville sand, moderately wet, 1to 3
percent slopes. This deep, nearly level and gently
sloping, moderately well drained soil is on slightly convex
rises and ridges on outwash plains. Areas are irregularly
shaped and are 5 to 50 acres in size. The dominant size
is about 10 acres.

Typically, the surface layer is very dark gray sand
about 3 inches thick. The subsoil is dark brown and
yellowish brown, loose fine sand about 41 inches thick.
The substratum to a depth of S0 inches is pale brown,
mottled fine sand. In some places the upper part of the
subsoil has gray mottles. In other places the subsoil has
textural bands. In a few areas the dark surface layer is
thicker. In some areas the subsoil has more clay. In
other areas the soil is brown throughout. In a few places
the substratum is coarse sand, is loam till, or is stratified.
In a few areas it is more acid. In places the slope is
more than 3 or less than 1 percent.

Included with this seil in mapping are small areas of
the very poorly drained Zadog soils in the lower positions
on the landscape. These soils make up about 2 percent
of the map unit.

The available water capacity in the Cakville soil is low.
Permeability is rapid. Runoff is very slow. The organic
matter content is low in the surface layer. This layer is
loose and can be easily tilled throughout a wide range in
moisture content. The water table is at a depthof 3to 6
feet from late fall to early spring.

Most areas of this soil are used as woodland. A few
are used for cultivated crops or specialty crops.

Unless the hazards of drought and wind erosion are
reduced, this soil is poorly suited to cultivated crops and
specialty crops. It is fairly well suited to corn, soybeans,
and small grain and to specialty crops, such as
system of conservation tillage that leaves crop residue
on the surface. The soil is well suited to a no-till cropping
system. Cover crops, green manure crops, and ¢rop
residue management conserve moisture and increase
the organic matter content. lrrigation can reduce
seasonal moisture stress and can increase productivity.
The scil can be irrigated every year. Wind erosion can
be centrolled by a crop rotation that includes grasses

Soil Survey

and legumes and by critical area planting, cover crops,
green manure crops, irrigation systems, and conservation
tillage.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Wind erosion and droughtiness
are the main management concems. Irrigation minimizes
droughtiness and helps to control wind erosion. A dense
plant cover helps to control wind erosion and conserves
soil moisture. Overgrazing reduces plant density and
hardiness and results in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help 1o kesp the pasturs in good condition.

This soil is well suited to trees. Seedling mortality is
the main management concem. Seedlings survive and
grow well if competing vegetation is controlled by proper
site preparation and by spraying, cutting, or girdling.
Overstocking helps t¢ compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

This soil is suitable as a site for dwellings without
basements and as a site for local roads and streets.
Because of the wetness, it is moderately limited as a site
for dwellings with basements. Subsurface drains are
needed. Proper landscaping helps to control runoff.
Building the houses on raised, well compacted fill
material also helps to overcome the wetness. The sides
of shallow excavations can cave in uniess they are
reinforced. Revegetating disturbed areas as soon as
possible after construction halps to control erosion.
Topsoil should be stockpiled and spread over critical
areas where establishing vegetation may be difficult.

Because of the wetness and a poor filtering capacity,
this soil is severely limited as a site for septic tank
absorption fields. Mounding with better suited material
increases the filtering ¢capacity of the absorption field
and the depth to the water table. Installing interceptor
drains around the absorption field helps 1o lower the
water table.

The land capability classification is IVs. The woodland
ordination symbol is 4S.

OcC2—0ctagon fine sandy loam, 6 to 12 percent
slopes, eroded. This deep, moderately sloping, well
drained soil is on ridges and knolls on recessional
moraines. Areas are irregularly shaped and are & o 60
acres in size. The dominant size is about 15 acres.

Typically, the surface layer is very dark gray fine sandy
loam about 8 inches thick. It is mixed with dark brown
subsocil material in the lower part. The subsoil is about 28
inches thick. It is dark brown, friable fine sandy loam in
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the upper part and dark yellowish brown and yellowish
brown, firm loam in the lower part. The substratum to a
depth of 60 inches is brown loam. in a few areas the
dark surface layer is thicker. In a few places the soil has
a lighter colored surface layer. In some places the
substratum is stratified. In other places the surface layer
has more sand. In a few areas it has more clay. In some
areas the subsoil has more clay. In other areas the slope
is less than 6 or more than 12 percent.

Included with this soil in mapping are small areas of
the very poorly drained Brookston soils in the lowest
position on the landscape and small areas of the
somewhat poorly drained Metamora soils in the slightly
lower positions. Also included are a few severely eroded
areas where the subsoil is exposed and some areas
where stones as much as 1 foot in diameter are on the
surface. Included soils make up about 5 percent of the
map unit.

The avaitable water capacity in the Octagon soil is
moderate. Permeability also is moderate. Runoif is rapid.
The organic matter content is moderate in the surface
layer. This layer is friable and can be easily tilled under
proper moisture conditions,

Most areas are used for cultivated crops. This soil is
fairly well suited to corn, soybeans, and small grain.
Erosion by water and wind is the main management
concern. Erosion and runoff can be controlled by a crop
rotation that includes grasses and legumes and by
terraces, diversions, cover crops, green manure crops,
irrigation systems, and a conservation tillage system that
leaves all or part of the crop residue on the surface. The
soil is well suited to till-ptant and no-till cropping
systems. Crop residue management, cover crops, and
green manure crops help to maintain tilth, the rate of
water infiltration, aeration, and the organic matter
content. In areas where hillside seepage occurs,
subsurface drains should be instalied. :

This soil is well suited to grasses and legumes, such
as bromegrass and alfaifa, for hay and pasture: It is best
suited to aifalfa and other deep-rooted legumes. Erosion
is the main management concern. Overgrazing reduces
plant density and hardiness and results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and timely
applications of plant nutrients help to keep the pasture in
good condition. A dense plant cover slows runoff and
helps to control erosion.

Because of the slope and the shnnk—swell potential,
this scil is moderately limited as a site for dwellings.
.Using adequately reinforced steel in concrete
foundations, excavating layers that have a moderate

-shrink-swell potential and backfiling with sand or gravel,
building structures on reinforced concrete slabs, and
installing expansion joints help to prevent the damage
caused by shrinking and swelling. Grading can maodify
the slope. The buildings ¢an be designed so that they
conform to the natural slope of the land. Retaining walls
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may be needed. Revegetating disturbed areas as soon
as possible after construction helps to control erosion.
Topsoil should be stockpiled and spread over critical
areas where establishing vegetation may be difficult.

This soil is moderately limited as a site for local roads
and streets because of the the slope, low strength, and
shrink-swell potential. Constructing the roads and streets
on the contour and land shaping help to overcome the
slope. Crowning the roads and streets, constructing them
on raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost action. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and by shrinking and swelling. Replacing
of strengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic.

Because of the slope and the moderate permeability,
this soil is moderately limited as a site for septic tank
absorption fields. Mounding with better suited material
and enlarging the absorption area improve the ability of
the field to absorb the effluent. Installing the absorption
field on the contour helps to overcome the slope.

The land capability classification is llle. No woodland
ordination symbol is assigned.

OrB—0Ormas loamy fine sand, 2 to 6 percent
slopes. This deep, gently sloping, well drained scil is on
ridges and knolls on outwash plains. Areas are
elongated or irregular in shape and are 3 to 25 acres in-
size. The dominant size is about 8 acres.

Typically, the surface layer is dark brown loamy fine
sand about 8 inches thick. The subsurface layer is about
29 inchas thick. It is brown and yellowish brown loamy:
fine sand in the upper part and yellowish brown loamy
sand in the lower part. The subscil is about 13 inches
thick. It is dark brown, firm sandy clay loam in the upper
part and dark brown, friable gravelly fine sandy loam in
the lower part. The substratum to a depth of 60 inches is
brown gravelly coarse sand. In some areas the subsoil
has textural bands. In other areas the surface layer has
more sand. In places the subsoil has less clay. In a few
areas the soil has more sand and less clay throughout.
in some areas the surface layer is dark. In a few areas
the substratum is stratified. In some places the lower
part of the subsoil and the substratum have no gravel. In
other places the slope is more than & or less than 2

-percent.

Included with this soil in mapping are small areas of
the very poorly drained Houghton soils in depressions
and the well drained Martinsville soils in the slightly
lower positions on the landscape. Martinsville soils are
more clayey than the Ormas soil. Also included are a
few severely eroded areas where the subsoil is exposed.
Included soils make up about 3 percent of the map unit.

The available water capacity in the Ormas soil is low.
Permeability is.rapid and moderately rapid in the solum



48

and very rapid in the substratum. Runoff is slow. The
organic matter content is low in the surface layer. This
layer is very friable and can be easily tilled throughout a
wide range in moisture content.

Most areas of this soil are used for cultivated crops. A
few are used as woodland or pasture.

This soil is fairly well suited to corn, soybeans, and
small grain. Droughtiness and wind erosion are the main
management concerns. Cover crops, green manure '
crops, and crop residue management conserve moisture
and increase the organic matter content. Wind erosion
can be conirolled by a crop rotation that includes
grasses and legumes and by critical area planting, cover
Crops, green manure Crops, irrigation systems, and a
conservation tillage system that leaves all or part of the
crop residue on the surface. The soil is well suited to a
no-till cropping system. Irrigation can reduce seasonal
moisture stress and can increase productivity,

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tclerant species. Wind erosion and droughtiness
are the main management concerns. Irrigation minimizes
droughtiness and helps to control wind erosion. A dense
plant cover helps to control wind erosion, slows runoff,
and conserves soil moisture. Overgrazing reduces plant
density and hardiness and resulis in surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and timely applications of
plant nutrients help to keep the pasture in good
condition.

This soil is well suited to trees. Seedling mortality and
plant competition are the main management concerns.
Seedlings survive and grow well if competing vegetation
is controlled by proper site preparation and by spraying,
cutting, or girdling. Overstocking helps o compensate for
seedling mortality, but thinning may be needed later.
Planting containerized stock and applying harvest
methods that leave sorne mature trees to provide shade
and protection for seedlings reduce the seedling
mortality rate. Additional management practices include
harvesting mature trees, excluding livestock, and saving
desirable seed trees.

This soil is suitable as a site for dwellings. The sides
of shallow excavations can cave in unless they are
temporarily reinforced. Revegetating disturbed areas as
soon as possible after construction helps to control
erosion. Topsoil should be stockpiled and spread over
critical areas where establishing vegetation may be
difficult.

Because of frost action, this soil is moderately limited
as a site for local roads and streets. Crowning the roads
and streets, constructing them on raised, well
compacted fill material, and providing adeguate side
ditches and culverts minimize the damage caused by
frost action.

Soil Survey

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. It readily absorbs but does not adequately filter
the effluent. The poor filtering capacity can result in the
pollution of ground water. This hazard can be reduced by
mounding with better suited material.

The land capability classification is llls. The woodland
ordination symbol Is 45.

OtB—Ormas Variant loamy gsand, 2 to 6 percent
slopes. This deep, gently sloping, well drained soil is on
ridges and knolls on outwash plains. Areas are irregularly
shaped and are 3 to 40 acres in size. The dominant size
is about 10 acres.

Typically, the surface layer is very dark grayish brown
loamy sand about 8 inches thick. The subsurface layer is
dark brown, loose sand about 16 inches thick. The
subsoil is dark brown, very friable loamy coarse sand
about 9 inches thick. The upper part of the substratum is
dark yellowish brown coarse sand. The next part is
yellowish brown gravelly coarse sand. The lower part to
a depth of 60 inches is dark yellowish brown coarse
sand. In some places the surface layer is more acid. In
other places the lower part of the solum has textural
bands. In some areas the subsoil has more clay. In a
few areas the dark surface layer is thicker. In some
places the soil has more sand. In other places the
substratum has no gravel. In some areas the slope is
more than 6 or less than 2 percent.

Included with this soil in mapping are small areas of
the very poorly drained soils in depressions and the well
drained Martinsville soils in the slightly lower positions on
the landscape. Martinsville soils are more clayey than
the Ormas Variant soil. Also included are a few severely
eroded areas where the subsoil is exposed. Included
soils make up about 9 percent of the map unit.

The available water capacity in the Ormas Variant soil
is very low. Permeability is rapid. Runoff is slow. The
organic matter content is low in the surface layer. This
layer is very friable and can be easily tilled throughout a
wide range in moisture content.

Most areas of this soil are used for cultivated crops. A
few are used as woodland or pasture.

This soil is poorly suited to cultivated crops, such as
corn, soybeans, and small grain. Droughtiness and wind
erosion are the main management concerns. Cover
crops, green manure crops, and crop residue
management conserve moisture and improve or help to
maintain tilth, the rate of water infiltration, aeration, and
the organic matier content. Wind erosion can be
conirolled by a crop rotation that includes grasses and
legumes and by critical area planting, cover crops, green
manure crops, irrigation systems, and a conservation
tilage system that leaves all or part of the crop residue
on the surface. The soil is well suited to a no-till cropping
system. Irrigation can reduce seasonal moisture stress
and can increase productivity.
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This soll is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Wind erosion and droughtiness
are the main management concerns. Irrigation minimizes
droughtiness and wind erosion. A dense plant cover
helps to control wind erosion, slows runoff, and .
conserves soil moisture. Overgrazing reduces plant
density and hardiness and results in surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
timely deferment of grazing, and timely applications of
plant nutrients help to keep the pasture in good
condition,

This sail is well suited to trees. Seedling mortality is
the main management concern. Seedlings survive and
grow well if competing vegetation is controlled by proper
site preparation and by spraying, cutting, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

This soil is suitable as a site for dwellings and for local
roads and streets. The sides of shallow excavations can
cave in unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of a poor fiitering capacity, this soil is
severely limited as a site for septic tank absorption
fields. It readily absorbs but does not adequately filter
the effluent. The poor filtering capacity can result in the
pollution of ground water. This hazard can be reduced by
mounding with better suited material.

The land capability classification is IVs. The woodland
ordination symbol is 48.

Pa—Papineau sandy loam. This deep, nearly level,
somewhat poorly drained soil is on slightly convex rises
on outwash plains. Areas are irregularly shaped and are
10 to 200 acres in size. The dominant size is about 80
acres.

Typically, the surface layer is very dark gray sandy
loam about 10 inches thick. The subsurface layer is
about 4 inches of very dark gray sandy clay loam. The
subsoil is about 18 inches thick. It is grayish brown,
mottled, and firm. The upper part is sandy clay loam, and
the lower part is silty clay. The substratum to a depth of
60 inches is gray silty ¢lay. In some areas the lower part
of the solum and the substratum have less clay. In a few
areas the upper part of the solum has more clay. In a
few places the subsoil is dominantly brown. In some
areas the substratum is stratified.
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Included with this soil in mapping are small areas of
the very poorly drained Iroquois and Montgomery soils in
the lower positions on the landscape. Also included are
the moderately well drained Simonin scils in the higher
positions. Included soils make up about & percent of the
rmap unit.

The available water capacity in the Papineau scil is
moderate. Permeability is moderate in the upper part of
the solum and slow in the lower part and in the
substratum. Runoff is slow. The organic matter content is
moederate in the surface layer. This layer is friable and
can be easily tilled throughout a wide range in moisture
content. The water table is at a depth of 1 to 3 feet in
late winter and in spring.

Most areas of this soil are drained and are used for
cultivated crops. A few are used for woodland, hay, or
pasture.

If drained, this soil is well suited to corn, soybeans,
and small grain. Wetness is the main management
concern. A drainage system lowers the water table in the
spring and allows the soil to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains can reduce the wetness. Measures that conirol
wind erosion are needed. Examples are g crop rotation
that includes grasses and legumes, cover crops, green
manure crops, and a conservation tillage system that
leaves all or part of the crop residue on the surface. The
soil is well suited to fall-chisel and fill-plant cropping
systems. Cover crops, green manure crops, and crop
residue management help to maintain tiith, the rate of
water infiltration, aeration, and the organic matter
content. '

i drained, this soil is well suited to grasses and
legumes, such as bromegrass, ladino clover, and
birdsfoot trefoil, for hay and pasture. The wetness is the
main management concern. It can be reduced by
surface and subsurface drains. The grasses and
legumes that ¢an withstand the high water table should
be selected for planting. Overgrazing or grazing when
the soil is too wet reduces plant density and hardiness
and results in surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of
grazing, restricted use during wet periods, and timely
applications of plant nutrients help to keep the pasture in
good condition.

Because of the wetness and the shrink-swell potential,
this soil is limited as a site for dwellings. Surface and
subsurface drains are needed. Proper landscaping helps
to control runoff. Building the houses on raised, well
compacted fill material also helps to overcome the
wetness. Using adequately reinforced steel in concrete
foundations, excavating layers that have a moderate
shrink-swell potential and backfilling with sand or gravel,
building the structures on reinforced .concrete slabs, and
installing expansion joints help to prevent the damage
caused by shrinking and swelling. Revegetating disturbed
areas as soon as possible after construction helps to
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~ control erosion. Topsoil should be stockpiled and spread
over critical areas where establishing vegetation may be
difficult.

‘This soil is severely limited as a site for local roads
and streets because of frost action and the shrink-swell
potential. Replacing or strengthening the base with
better suited material improves the ability of the roads
and streets to support vehicular traffic. Crowning the
roads and streets, constructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action. Providing coarse grained subgrade or base
material minimizes the damage caused by shrinking and
swelling and by frost action.

Because of the wetness and the very slow
. permeability, this soil is severely limited as a site for

septic tank absorption fields. Installing interceptor drains

around the absorption field helps to lower the water
table. Mounding with better suited material and enlarging
the absorption field help to compensate for the restricted
permeability.
The land capability classification is liw. No woodland
- ordination symbol is assigned.

PaB—Parr fine sandy loam, 2 to 6 percent slopes.
This deep, gently sloping, well drained soil is on ridges
and knolls on recessional moraines. Areas are irregularly
shaped and are 5 to 200 acres in size. The dominant
size is about 70 acres.

Typically, the surface layer is very dark gray fine sandy
loam about 10 inches thick. The subsoil is about 20
inches thick. !t is brown, firm fine sandy loam in the
upper part and dark yellowish brown and yellowish

- brown, firm clay loam in the lower part. The substratum

to a depth of 60 inches is brown loam. In some places
the upper part of the solum contains more-sand. In other
places the lower part of the subsoil has gray mottles. In
some areas the surface layer is thinner or lighter
colored. In other areas the subscil and substratum are
gtratified. In a few places the solum is more than 35
inches thick. In some areas the slope is more than 6 or
less than 2 percent.

Included with this soil in mapping are small areas of
the very poorly drained Brookston soils in the lower
positions on the landscape. Also included are a few
severely eroded areas where the subsoil is exposed and
some areas where stones as much as 1 foot in diameter
are on the surface. Included s0ils make up about 5
percent of the map unit. '

The available water capacity in the Parr soil is
moderate. Permeability also is moderate. Runoff is
medium. The organic matter content is moderate in the
surface layer. This layer is. friable and can be easily tilled
throughout a wide range in moisture content. ,

Most areas of this soil are used for cultivated crops. A
few are used for woodiand, hay, or pasture. :

‘permeability.

Soil Survey

This soil is well suited to corn, soybeans, and small
grain. Erosion by water and wind is the main
management concern. Erosion and runoff can be
controlled by a crop rotation that includes grasses and
legumes and by terraces, divisions, water- and sediment-
control basins, cover crops, green manure crops,
grassed waterways, grade stabilization structures, and a
conservation tillage system that leaves all or part of the
crop residue on the surface. The soil is well suited to till-
plant and no-till cropping systems. Crop residue
management, cover crops, and green manure crops help
to maintain tiith, the rate of water infiltration, aeration,
and the organic matter content. In areas where hillside
seepage occurs, subsurface drains should be installed.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. It is best
suited to alfalfa and other deep-rooted species.
Overgrazing reduces plant density and hardiness and
results in surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and timely applications of plant nutrients help to
keep the pasture in good condition. A dense plant cover
slows runoff and helps to contrel erosion.

This soit is suitable as a site for dwellings. The shrink-
swell potential is a limitation on sites for dwellings
without basements. Using adequately reinforced steel in
concrete foundations, excavating layers that have a
moderate shrink-swell potential and backfilling with sand
or gravel, building structures on reinforced concrete
slabs, and installing expansion joints help to prevent the
damage caused by shrinking and swelling. Revegetating
disturned areas as soon as possible after construction
helps to control erosion. Topsoil should be stockpiled
and spread over critical areas where establishing
vegetation may be difficult. _

Because of the shrink-swell potential, low strength,
and frost action, this soil is moderately limited as a site
for local roads and streets. Crowning the roads and
streets, constructing them on raised, well compacted fill
material, and providing adequate side ditches and
culverts minimize the damage caused by shrinking and
swelling and by frost action. Replacing or strengthening
the base with better suited material improves the ability
of the roads and streets to support vehicular traffic.

Because of the moderate permeability, this soil is
moderately limited as a site for septic tank absorption
fields. Mounding with better suited material and enlarging
the absorption field help to compensate for the restricted

The land capability classification is He. No woodland
ordination symbol is assigned. :

PdB—Parr-Ayr complex, 2 to 6 percent slopes.

- These deep, gently sloping, well drained soils are on

ridges and knolls on recessional moraines. The Parr soil
is on the lower slopes and in depressions. The Ayr soil is
on the higher ridges and on knobs. Areas are about 60



Jasper County, Indiana

percent Parr soil and 30 percent Ayr soil. The two soils
occur as areas so intricately mixed or so small that
mapping them separately is not practical. The areas of
the unit are irregularly shaped and are 5 to 200 acres in
size. The dominant size is about 70 acres.

Typically, the surface layer of the Parr soil is very dark
gray fine sandy loam about 10 inches thick. The subsaoil
is about 21 inches thick. The upper part is brown, firm
fine sandy loam; the next part is dark yellowish brown,
firm clay loam; and the lower part is yellowish brown,
firm sandy clay loam. The substratum to a depth of 60
inches is brown loam. In some areas the lower part of
the subsoil has gray mottles. In some places the surface
layer is thinner or lighter colored. In other places the
subsoil and substratum are stratified.

Typically, the surface layer of the Ayr soil is very dark
grayish brown loamy sand about 10 inches thick. The
subsurface layer is about 4 inches of dark brown loamy
fine sand. The subsoil is about 24 inches thick. It is dark
brown and yellowish brown, friable loamy sand in the
upper part and yellowish brown, friable sandy clay loam
in the lower part. The substratum to a depth of 60 inches
is yellowish brown loam. In some places the sandy
material is less than 20 or more than 35 inches thick. In
other places the surface layer is thinner or lighter
colored. In a few places the surface layer contains more
clay. In some areas the lower part of the subsoil has
gray mottles. In a few areas the substratum is stratified.
In places the slope is less than 2 or more than 6
percent. ,

Included with these soils in mapping are small areas of
the very poorly drained Brookston soils in the lower

" positions on the landscape. Also included are a few
severely eroded areas where the subsoil is exposed and
some areas where stones as much as 1 foot in diameter
are on the surface. Included soils make up about 10
percent of the map unit.

The available water capacity in the Parr and Ayr soils
is moderate. Permeability is moderate in the Parr soil. it
is rapid in the upper part of the solum in the Ayr soil and
moderate in the lower part and in the substratum. Runoff
is medium on the Parr soil and slow on the Ayr soil. The
organic matter content is moderate in the surface layer
of both soiis. This layer is friable or very friable and can
be easily tiled throughout a wide range in moisture
content. ‘

Most areas of these soils are used for cultivated
crops. A few are used for woodland, hay, or pasture.

These soils are well suited to corn, soybeans, and
small grain. Erosion by wind and water is the main
management concern. Erosion and runoff can be
controlled by a crop rotation that includes grasses and
legumes and by terraces, diversions, water- and
sediment-control basins, cover crops; green manure
crops, grassed waterways, grade stabilization structures,
and a conservation tillage system that leaves all or part

- of the crop residue on the surface. The seils are well
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suited to fill-plant and no-till cropping systems. In areas
where hillside seepage occurs, subsurface drains should
be installed. To prevent drainage tile in the Ayr soil from
filing with sediment, a finely meshed filter should be
used to cover the tile.

Droughtiness is a concern in managing cultivated
areas of the Ayr soil. Cover crops, green manure crops,
and crop residue managerment conserve moisture and
help to maintain tilth, the rate of water infiltration,
aeration, and the organic matter content. Irrigation
systems can reduce seasonal moisture stress and can
increase productivity.

These soils are well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and pasture.
They are best suited to alfalfa and other deep-rooted
tegumes. Erosion by water and wind is the main
management concern. A dense plant cover slows runoff,
conserves moisture, and helps to control erosion.
Overgrazing reduces plant density and hardiness and
results in surface compaction and poor tith. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and timely applications of plant nutrients help to
keep the pasture in good condition.

These soils are suitable as sites for dwellings. The
shrink-swell potential of the Parr soil is a limitation on

.sites for dwellings without basements. Using adequately
_reinforced steel in concrete foundations, excavating

layers that have a moderate shrink-swell potential and
backfilling with sand or gravel, building structures on
reinforced concrete slabs, and installing expansion joints
help to prevent the damage caused by shrinking and
swelling. The sides of shallow excavations in the Ayr soil
can cave in unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after

- construction helps to control erosion. Topsoil should be

stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of the shrink-swell potential, low strength,
and frost action, these soils are moderately limited as
sites for local roads and streets. Replacing or
strengthening the base with better suited material
improves. the ability of the roads and streets to support
vehicular traffic. Crowning the roads and streets,
constructing themn on raised, well compacted fill material,
and providing adequate side ditches and culverts
minimize the damage caused by shrinking and swelling
and by frost action. _

Because of the moderate permeability, the Parr soil is
moderately limited as a site for septic tank absorption
fields. The Ayr soil is severely limited because of a poor
filtering capacity, which can resuit in the pollution of
shallow ground water. Mounding with better suited
material helps to compensate for the resiricted
permeability in the Parr soil and increases the filtering
capagcity of the absorption fields in areas of the Ayr soil.
Installing deep wells upslope from the absorption fields
reduces the potential for.contamination of ground water.
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The land capability classification is lle. No woodland
ordination symbol is assigned.

Pf—Pits, quarries. This map unit consists of areas
from which limestone bedrock or sand and gravel have
been removed (fig. 6).]The sand and gravel are
excavated from ridges and knolls or are quarried through
a slurry system and then screened [fig. 7). They are
used primarily as fill material or as a subbase for roads.
Limestone from the quarries is crushed and used as
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road-building material or as agricultural limestone. The
pits are approximately 85 feet deep, have nearly vertical
walls, and range from 5 to 40 acres in size.

This map unit supports very little vegetation. It is
severely limited as a site for all engineering uses. If well
managed, abandoned pits could be developed for some
recreational uses or for wildlife habitat.

No land capability classification or woodland ordination
symbol is assigned,

[ Figure 6./~Exposed limestone in an active quarry.
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An area of Pits, quarries, where sand and gravel are excavated through a slurry system.

Px—Prochaska loamy sand, frequently flooded.
This deep, nearly level, very poorly drained soil is in
broad depressions on the second bottoms of flood
plains. It is frequently flooded for long periods during late
fall, winter, and spring. Areas are broad and irregular in
shape and are 20 to 600 acres in size. The dominant
size is about 100 acres.

Typically, the surface soil Is very dark gray loamy sand
about 14 inches thick. The subsoil Is dark grayish brown,
dark gray, and gray, mottled, very friable loamy sand
about 22 inches thick. The substratum to a depth of 60
inches is light brownish gray sand. In some places the
subsolil has more clay. In other places the solum

irregularly decreases in content of organic matter with
increasing depth. In a few places small accumulations
and concretions of iron tend to mask the grayish colors
in the surface layer and in the upper part of the subsgil.
In some areas the surface layer is mucky loamy sand. In
other areas the subsoil has 2 layer of loam or clay loam.
In places the lower part of the subsoil and the
substratum are fine sand.

The available water capacity is low. Permeability is
rapid. Runoff is very slow. The organic matter content is
moderate in the surface layer. This layer is very friable
and can be easily tilled throughout a wide range in
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moisture content. The water table is at or near the
surface from fall through spring.

Most areas of this soil are drained and are used for
cultivated crops. A few are used for specialty crops,
woodland, or pasture.

If drained and protected from flooding, this soil is fairly
well suited to corn and soybeans. It is poorly suited to
specialty crops. Small grain that is planted in the fall is
subject to severe damage during prolonged periods of
flooding. Planting short-season varieties of adapted
crops in late spring reduces the extent of this damage.
Some areas can be protected by dikes and levees. The
water table can be controlied by open ditches, surface
drains, and subsurface drains. Pumps can be used in
areas where suitable drainage outlets are not available.
To keep drainage tile from filling with sediment, a finely

“meshed filier should be used to cover the tile. Drained
areas are frequently droughty during the summer. -
Controlled drainage and subsurface irrigation minimize
the effects of droughtiness.

Measures that help to contro! wind erosion are needed
in cultivated areas. Examples are crop rotations that
include grasses and legumes, cover Crops, green
manure crops, irrigation systems, and conservation
tilage systems that leave all or part of the crop residue
on the surface. The soil is well suited to a no-till cropping
system. Cover crops, green manure crops, and crop
residue management help to maintain the organic matter
content. - o

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The wetness and the
flooding are the main management concerns. The
weiness hinders the growth of most legumes. The
grasses and legumes that can withstand both the
seasonal high water table and the summer droughtiness
should be selected for planting. Irrigation helps to control
wind erosion and helps to overcome the droughtiness. A
dense plant cover helps to control wind erosion. Water-
management practices, such as irrigation and drainage,
are necessary. Overgrazing or grazing when the soil is
too wet reduces plant density and hardiness and results
in surface compaction and poor tilth. Proper stocking
rates, pasture rotation, timely deferment of grazing,
restricted use during wet periods, and timely applications
of plant nutrients helip to keep the pasture in good
condition.

This soil is fairly well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
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seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the irees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the fiooding, this scil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the flooding and the wetness.
Crowning the roads, constructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
flooding and wetness. ' _

" The land capability classification is lllw. The woodland
ordination symbol is 4W.

Rd—Reddick silty clay loam. This deep, nearly level,
poorly drained soil is in broad depressions and swales
on ground moraines. It is frequently ponded for brief
periods by runoff from the surrounding soils. Areas are
elongated or irrequiarly shaped and are 40 to 2,500
acres in size. The dominant size is about 1,000 acres.

Typically, the surface layer is black silty clay loam
about 11 inches thick. The subsurface layer is about 6
inches of very dark gray clay loam. The subsoil is about
33 inches of dark gray, olive gray, and gray, mottled, firm
clay loam and silty clay loam. The substratum to a depth
of 80 inches is gray, mottled silty clay loam. In some
places the subsoil contains less clay. In other places the
content of clay is higher in the subsoil, the substratum,
or both. In some aréas the lower part of the subsoil and
the upper part of the substratum are stratified. In a few
areas the subsoil has a dominantly brown layer in the
upper part.

Included with this soil in mapping are small areas of
the somewhat poorly drained Andres soils in the slightly
higher positions on the landscape and the moderately
well drained Corwin soils in the higher positions. Also
included are some areas where stones as much as 1
foot in diameter are on the surface. Included soils make
up about 9 percent of the map unit.

The available water capacity in the Reddick soil is

_ high. Permeability is moderate in the solum and slow or

very slow in the substratum. Runoff is very slow or
ponded. The water table is near or above the surface in
spring. The organic matter content is high in the surface
layer. This layer is firm. If the soil is tilled when wet, large
clods form. The clods become hard as they dry. They
make seedbed preparation difficult.

Most areas of this soil are drained and are used for
culiivated crops. A few are used for hay and pasture.

if drained, this soil is well suited to corn, soybeans,
and small grain. Wetness and ponding are the main
management concerns. A drainage system lowers the
water table and allows the soil to warm up earlier in the
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spring. Open ditches, surface drains, and subsurface
drains can reduce the wethess. Pumps can be used
where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. Gover crops,
green manure crops, and crop residue management help
to maintain tilth, the rate of water infiltration, aeration,
and the organic matter content. The soil is well suited to
fall plowing, to fall chiseling, and to a ridge-plant
cropping system in which the ridges follow the diraction
of natural drainage.

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The ponding and the
wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is needed. Overgrazing or grazing when the soil is 100
wet reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help o keep the pasture in good condition.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding, low strength, and frost
action. Crowning the roads, constructing them on raised,
well compacted fill material, and providing adequate side
ditches and culverts minimize the darage caused by
frost action and ponding. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and frost action.

The land capability classification is llw. No woodland
ordination symbol is assighed.

Re—Rensselaer loam. This deep, nearly level, very
peoorly drained soil is in broad depressions on cutwash
plains, It is frequently ponded for brief periods by runoff
from the surrounding soils. Areas are irregularly shaped
and are 10 to 360 acres in size. The dominant size is
about 60 acres.

Typically, the surface layer is very dark gray loam
about 10 inches thick. The subsurface layer is about 5
inches of very dark gray, mottled loam. The subsoil is
about 27 inches thick. It is mottled and firm. The upper
part is dark gray, grayish brown, and gray loam, and the
lower part is gray silt loam. The substratumn to a depth of
60 inches is gray, mottled silt loam that has thin strata of
fine sand and very fine sand. In some areas bedrock is
within a depth of 60 inches. In a few places the '
substratum is loam, silt loam, ar silty clay loam till. In a
few areas the subsoil and substratum have more clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Darroch soils in the slightly
higher positions on the landscape. These soils make up
about & percent of the map unit.
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The available water capacity in the Rensselaer soil is
high. Permeability is moderate. Runoff is very siow or
ponded. The water table is near or above the surface
during winter and spring. The organi¢ matier content is
high in the surface layer. This layer is friable and can be
easily tilled throughout a wide range in moisture content.

Most areas of this soil are drained and are used for
cultivated crops. A few are used for hay and pasture.

If drained, this soil is well suited to corn, soybeans,
and small grain. Wetness and ponding are the main
management concermns. A drainage system lowers the
water table and allows the soil o warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains can reduce the wetness. Pumps can be used in
areas where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep
drainage tile from filling with sediment, a finely meshed
filter should be used to cover the tile. Cover crops, green
manure crops, and crop residue management help to
maintain tilth, the rate of water infiltration, aeration, and
the organic matter content. The scil is well suited 1o fall
plowing and fall chiseling, to a till-plant cropping system,

~ and to a ridge-plant cropping system in which the ridges -

follow the direction of natural drainage.

If drained, this soil is well suited to grasses and -
legumes for hay and pasture. The ponding and the
wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system -
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compagction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or-girdling.
Overstocking helps to compensaie for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortaiaty rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard.
Additional management practices include harvesting
mature trees, excluding livestock, and saving desirable
seed trees. _

‘Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local’
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roads because of the ponding, low strength, and frost
action. Crowning the roads, constructing them on raised,
well compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material minimizes the damage caused
by low strength and frost action.

The land capability classification is Ilw. The woodland
ordination symbol is 5W.

Rs—Rensselaer fine sandy loam, till substratum.
This deep, nearly level, very poorly drained soil is in
elongated depressions and drainageways on recessional
moraines. It is frequently ponded for brief periods by
runoff from the surrounding soils. Areas are iregutar in
shape and are 10 to 1,000 acres in size. The dominant
size is about 100 acres,

Typically, the surface layer is black fine sandy loam
about 9 inches thick. The subsurface layer is about 7
inches of very dark gray, mottled fine sandy loam. The
subsoil is about 25 inches thick. The upper part is dark
gray, mottled, friable loam; the next part is gray, mottled,
friable sandy loam; and the lower part is light gray,
mottled, firm loam. The upper part of the substratum is
gray, mottled silt loam that has thin strata of loam, sandy
loam, and sand. The lower part to a depth of 60 inches
is gray, mottled loam till. In a few areas the surface layer
contains more clay. In some areas the till is within a
depth of 40 inches or below a depth of 60 inches. in
other areas the substratum is not stratified and is loam,
silt loam, or silty clay loam {ill. In places the subsoit
contains less clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Aubbeenaubbee soils in
the slightly higher positions on the landscape. Also
included are a few areas where stones as much as 1
foot in diameter are on the surface. included soils make
up about 10 percent of the map unit.

The available water capacity in the Rensselaer soil is
high. Permeability is moderate. Runoff is very slow or
ponded. The water table is near or above the surface

-during winter and spring. The organic matter content is
high in the surface layer. This layer is friable and can be
easily tilled under proper moisture conditions,

Most areas of this soil are drained and are used for
cultivated crops. A few are used for hay, pasture, or
woodland.

If drained, this soil is well suited to corn, soybeans,
and small grain. Wetness and ponding are the main
management concerns. A drainage system lowers the
water table and allows the soil to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains can reduce the wetness. Pumps can be used in
areas where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep
drainage tile from filling with sediment, a finely meshed
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filter should be used to cover the tile. Crop residue
management, green manure crops, and cover ¢rops help
to maintain tilth, the rate of water infiltration, aeration,
and the organic matter content. The soil is well suited to
fall plowing and fall chiseling, to a till-plant cropping
system, and to a ridge-plant cropping system in which
the ridges follow the direction of natural drainage.

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The ponding and the
wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tiith. Proper stocking rates, -
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is well suited to frees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controiled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seediing mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding and frost action. Crowning
the roads, constructing them on raised, well compacted
fill material, and providing adequate side ditches and
culverts minimize the damage caused by frost action and
ponding. Providing coarse grained subgrade or base
material also minimizes the damage caused by frost
action.

The land capability classification is llw. The woodland
ordination symbol is 5W.

Rw—Rensselaer, till substratum-Wolcott complex,
These deep, nearly level, very poorly drained soils are in
broad depressions on ground moraines. They are
frequently ponded for brief periods by runoff from the
surrounding soils. Areas are about 70 percent
Rensselaer soil and 20 percent Wolcott soil. The two
soils occur as areas so intricately mixed or so small that
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mapping them separately is not practical. The areas of
the unit are irregularly shaped and are 10 to 3,000 acres
in size. The dominant size is about 400 acres.

Typically, the surface layer of the Rensselaer soil is
very dark gray loam about 13 inches thick. The subsoil is
dark gray, mottled, firm clay loam about 15 inches thick.
The upper part of the substratum is dark grayish brown
loam that has strata of sandy loam, loamy sand, and
sand. The lower part ¢ a depth of 60 inches is gray
loam {ill. In some areas the till is within a depth of 40
inches or below a depth of 60 inches. In other areas the
substratum is not stratified and is loam, silt loam, or silty
clay loam till. In some places the subsoil has less clay.
In other places limestone bedrock is within a depth of 60
inches. In some areas the surface layer has more sand.
In a few areas the substratum is stratified throughout.

Typically, the surface layer of the Wolcott soil is black
clay loam about 11 inches thick. The subsurface layer is
about & inches of very dark gray clay loam. The subsoil
is olive gray, mottled, friable loam about 16 inches thick.
The substratum 1o a depth of 60 inches is light olive
brown, mottled loam till. In some areas the subsoil has a
dominantly brown layer. In a few places the content of
clay is higher in the subsoil, the substratum, or both. In
some areas limestone bedrock is within a depth of 60
inches. In a few areas the upper part of the substratum
is stratified.

Included with these soils in mapping are small areas of
the somewhat poorly drained Darroch and Odell soils in
the slightly higher positions on the landscape. Also
included are a few areas where stones as much as 1
foot in diameter are on the surface. Included soils make
up about 10 percent of the map unit.

The available water capacity in the Rensselaer and
Wolcott solls is high. Permeability is moderate. Runoff is
very slow or ponded. The water table is near or above
the surface during winter and spring. The organic matter
content is high in the surface layer. This layer is friable
and can be easily tilled under proper moisture conditions.

Most areas of these soils are drained and are used for
cultivated crops. A few are used for hay and pasture.

if drained, these soils are well suited to corn,
soybeans, and small grain. Wetness and ponding are the
main management concerns. A drainage system lowers
the water table and allows the soils to warm up earlier in
the spring. Open diiches, surface drains, and subsurface
drains can reduce the wetness. Pumps can be used in
areas where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep
drainage tile in the Rensselaer soil from filling with
sediment, a finely meshed filter should be used to cover
the tile. Crop residue management, green manure crops,
and cover crops help to maintain tith, the rate of water
infiltration, aeration, and the organic matter content. The
soils are well suited te fall plowing and fall chiseling, to a
till-plant cropping system, and to a ridge-piant cropping
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system in which the ridges follow the direction of natural
drainage.

If drained, these soils are well suited to grasses and
legqumes for hay and pasture. The ponding and the
wetness are the main management concerns. The
wetness hinders the growth of most lequmes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is necessary. Overgrazing or grazing when the soils are
too wet reduces plant density and hardiness and results
in surface compaction and poor tilth. Proper stocking
rates, pasture rotation, timely deferment of grazing,
restricted use during wet periods, and timely applications
of plant nutrients help to keep the pasture in good
condition.

These soils are well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Ovaerstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard.
Additional management practices include harvesting
mature trees, excluding livestock, and saving desirable
seed trees.

Because of the ponding, these soils are generally
unsuttable as sites for dwellings and septic tank
absorption fields. They are seversly limited as sites for
local roads because of the ponding, low strength, and
frost action. Crowning the roads, constructing them on
raised, weil compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost action and ponding. Providing coarse
grained subgrade or base material minimizes the
damage caused by low strength and frost action.

The land capability classification is llw. The woodland
ordination symbol assigned to the Rensselaer soil is SW.
No woodland ordination symbol is assigned to the
Wolcott soil.

RxB—Rockton fine sandy loam, 1 to 3 percent
slopes. This moderately deep, nearly level and gently
sloping, well drained soil is on slightly convex rises on
ground moraines and outwash plains. Areas are
irregularly shaped and are 10 to 120 acres in size. The
dominant size is about 30 acres.

Typically, the surface soil is very dark grayish brown
fine sandy loam about 15 inches thick. The subsoil is
about 21 inches thick. It is dark yellowish brown, firm
loam in the upper part and brown, firm sandy clay loam
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in the lower part. Limestone bedrock is at a depth of
about 36 inches. In some places it is below a depth of
40 inches or within a depth of 20 inches. In other places
the lower part of the subsoil has gray mottles. In a few
areas the solum has more sand. In some areas the
slope is more than 3 or less than 1 percent.

Included with this soil in mapping are small areas of
the very poorly drained Faxon soils in the lower positions
on the landscape and a few small areas of the
excessively drained Sparta soils in the slightly higher
positions. Also included are some areas where stones as
much as 1 foot in diameter are on the surface. Included
soils make up about 5 percent of the map unit.

The available water capacity in the Rockton soil is
moderate. Permeability also is moderate. Runoff is
medium. The organic matter content is moderate in the
surface layer. This layer is friable and can be easily tilled
under proper moisture conditions.

Most areas are used for cultivated crops. This soil is
well suited to corn, soybeans, and small grain. Erosion
by water and wind is the main management concern.
The depth to bedrock limits the effectiveness of many
conservation practices. Erosion and runoff can be
controlled by a crop rotation that includes grasses and
legumes and by terraces, diversions, cover crops, green
manure crops, grassed waterways, grade stabilization
siructures, and conservation tillage systems that leave
all or part of the crop residue on the surface. The soil is
well suited to till-plant and no-till cropping systems.
Cover crops, green manure crops, and crop residue
management help to maintain tilth, the rate of water
infiltration, aeration, and the organic matter content.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. Erosion
is the main management concern. The growth of deep-
rooted legumes is restricted by the depth to bedrock. A
dense plant cover slows the runcff and helps to control
erosion. Overgrazing reduces plant density and
hardiness and results in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help to keep the pasture in good condition.

Because of the depth to bedrock, this soil is
moderately limited as a site for dwellings without
basements and severely limited as a site for dwellings -
with basements. The bedrock hinders the construction of

- basements. Revegetating disturbed areas as soon as
possible after construction helps to control erosion.
Topsoil should be stockpiled and spread over critical

~ areas where establishing vegetation may be difficult.

Because of the depth to bedrock and frost action, this
soil is moderately limited as a site for local roads and
streets. The depth to bedrock should be considered
when the roads and streets are designed. Crowning the
roads and streets, constructing them on raised, well

- compacted fill material, and providing adequate side
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ditches and culverts minimize the damage caused by
frost action.

Because of the depth to bedrock, this soil is severely
limited as a site for septic tank absorption fields.
Mounding with suitable fill material increases the depth
to bedrock.

The land capability classification is lle. No woodland
ordination symbol is assigned.

SmA—Simonin loamy sand, 0 to 2 percent slopes.
This deep, nearly level, moderately well drained soil is on
slightly convex rises on outwash plains. Afeas are
elongated or irregular in shape and are 3 to 60 acres in
size. The dominant size is about 15 acres.

Typically, the surface layer is very dark grayish brown
loamy sand about 10 inches thick. The subsurface layer
is about 4 inches of dark brown loamy sand. The subsoil
is about 26 inches thick. The upper part is dark brown,
friable sand; the next part is yellowish brown, mottled,
friable fine sandy loam; and the lower part is olive brown,
mottled, firm silty clay. The substratum to a depth of 80
inches is dark grayish brown clay. In some areas it has
less clay and more sand. In other areas the surface layer

'is lighter colored or is less than 10 inches thick. In a few

places the lower part of the subsoil and the substratum
are stratified. In some places the sandy material is less
than 25 or more than 28 inches thick. In other places the
siope is more than 2 percent. _

Included with this seil in mapping are small areas of
the very poorly drained lroguois and Montgomery soils in
the lower positions on the landscape. Also included are
the somewhat poorly drained Papineau and Strole soils
in the slightly lower positions. Included soils' make up
about 10 percent of the map unit.

The available water capacity in the Simonin soil is low.
Permeability is rapid in the upper sandy layers and slow
in the lower part of the subsoil and in the substratum.
Runoff is very slow. The organic matter content is low in
the surface layer. This layer is very friable and can be
easily tilled throughout a wide range in moisture content.
The water table is at a depth of 2.5 to 4.0 feet from fall
to spring.

Most areas are used for cultivated crops. This soil is
well suited to corn, soybeans, and small grain.
Croughtiness and wind erosion are the main
management concerns. Cover crops, green manure
crops, and crop residue management conserve moisiure
and increase the organic matier content. Irrigation can
reduce seasonal moisture stress and can increase

- productivity. Wind erosion can be controlied by a crop

rotation that includes grasses and legumes and by
critical area planting, cover crops, green manure crops,
irrigation systems, and a conservation tillage system that
leaves all or part of the crop residue on the surface. The
soil is well suited fo till-plant and no-till cropping
systems. Subsurface drains should be installed in areas
where hillside seepage occurs. To keep the subsurface
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drainage tile from filling with sediment, a finely meshed
filter should be used to cover the tile.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. it is best
suited to deep-rooted, drought-tolerant species. Wind
erosion and droughtiness are the main management
concerns. A dense plant cover conserves soil moisture
and helps to control wind erosion. Irrigation helps to
overcome the droughtiness and helps to control wind
erosion. Overgrazing reduces plant density and
hardiness and results in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and timely applications of plant
nutrients help to keep the pasture in good condition.

This soil is suitable as a site for dwellings without
basements. Because of the shrink-swell potential, it is
severely imited as a site for dwellings with basements.
Using adequately reinforced steel in concrete
foundations, excavating layers that have a high shrink-
swell potential and backfilling with sand or gravel,
building the structures on reinforced concrete slabs, and
installing expansion joints help o prevent the damage
caused by shrinking and swelling. The sides of shallow
excavations can cave in unless they are temporarily
reinforced. Revegetating disturbed areas as soon as
possible after construction helps to control erosion.
Topsoil should be stockpiled and spread over critical
areas where establishing vegetation may be difficult.

Because of frost action, this soil is moderately limited
as a site for local roads and streets. Crowning the roads
. and streets, constructing them on raised, well
- compagcted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action. ,

Because of the wetness, the slow permeability in the
substratum, and a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. Installing interceptor drains around the absorption
field lowers the water table. Mounding with better suited
material increases the depth to the water table and the
capacity of the field to absorb and filter the effluent.

The land capability classification is lls. No woodland
ordination symbol Is assigned.

So—Sloan silt loam, frequently flooded, undrained.
- This deep, nearly level, very poorly drained soil is on
long, narrow flood plains. It is frequently flooded for long
periods between late fall and spring. Areas extend for
miles along the major ditches and streams. They are 20
to 800 acres in size. The dominant size is about 300
acres.

Typically, the surface layer is very dark gray silt loam
about 6 inches thick. The subsurface layer is about 9
inches of very dark gray clay loam. The subsoil is dark
gray and gray, mottled, firm clay loam about 25 inches
thick. The substratum to a depth of 60 inches is gray fine
sandy loam that has thin strata of silt loam, loam, sand,
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and loamy sand. In places the solum or substratum has
less clay. In a few areas the content of organic carbon
regularly decreases with increasing depth. In some areas
the substratum is sand.

The available water capacity ig high. Permeadbiiity is
moderate. Runoff is very slow. The organic matter
content is high in tha surface layer. The water table is at
or near the surface from late fall through spring.

Most areas of this soil are used as unimproved
pasture or as woodland. The pastured areas support
water-tolerant grasses. The wooded areas support
water-tolerant trees, such as eastern cottonwcod, pin
oak, sycamore, and willow.

This soil is generally unsuited to cultivated crops. The
frequent flooding and the wetness are the main
management congerns. Also, the use of farm equipment
is limited.

This soil is well suited to wetland wildlife habitat. It is
frequently flooded by backwater from the adjacent
streams and drainageways. It supports aquatic and
semiaquatic vegetation, such as cattails, rushes, sedges,
waterlilies, pondweed, duckweed, spatterdock cowlilies,
and water-tolerant trees and shrubs. These plants
provide cover, nesting sites, and food for many aquatic
animals, including ducks, geese, and other birds. They
also provide food and cover for deer, foxes, raccoons,
and muskrats.

This soil is well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation s controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seediing mortality,
but thinning may be needed later. Planting containetized
stock and applying harvest methods that leave some -
maiure trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvesting
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard, Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees. .

Because of the flooding and the wetness, this soil is
generally unsuitable as a site for dwellings and septic
tank absorption fields. It is severely limited as a site for
local roads because of the flooding, the wetness, and
low strength. Crowning the roads, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage

‘caused by flooding and wetness. Providing coarse

grained subgrade or base material minimizes the
damage caused by low strength.

The land capability classification is Vw. The woodland
ordination symbol is 5W. _
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SpB—Sparta sand, 2 to 6 percent slopes. This
deep, gently sloping, excessively drained soil is on ridges
on recessional moraines and outwash plains
Areas are irregularly shaped and are 5 to 35 acres in
size. The dominant size is about 15 acres.

Typically, the surface layer is very dark grayish brown
sand about 10 inches thick. The subsurface layer is very
dark grayish brown fine sand about 7 inches thick. The
upper part of the subsoil is dark brown, yeflowish brown,
light yellowish brown, and brownish yellow, loose sand
and fine sand. The lower part {0 a depth of 80 inches is
pale brown, very friable loamy sand. In some areas the
lower part of the profile contains more clay. In a few
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areas the surface layer is lighter colored. tn some places
the lower part of the subsoil has textural bands. In other
places gray mottles are in the lower part of the profile. In
a few places the soit has a substratum of loam or sandy
loarn till. In some areas the soil is more acid throughout.
In other areas the slope is less than 2 or more than 6
percent.

The available water capacity is low. Permeability is
rapid. Runoff is slow. The crganic matter content is low
in the surface layer. This layer is loose and can be easily
tilled throughout a wide range in moisture content.

Most areas of this soil are used for cultivated crops. A
few are used for hay and pasture.

Figure 8.—An area of Sparta sand, 2 to 6 percent slopes, on a ridge inhabited by a colony of bank swallows.
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Unless the hazards of drought and wind erosion are
reduced, this soil is poorly suited to cultivated crops and
specially crops. [t is faitly well suited to cultivated crops,
such as corn, soybeans, and small grain, and to
specialty crops, such as Christmas trees, if it is irrigated
and is protected by a system of conservation tillage that
leaves crop residue on the surface. The soil is well
suited 1o a no-till cropping system. Cover crops, green
manure crops, and crop residue management conserve
moisture and increase the organic matter content.
Irrigation systems reduce seasonal moisture stress and
increase productivity. Wind erosion can be controlled by
a crop rotation that includes grasses and legumes and
by green manure crops, irrigation systemns, and
conservation tiflage.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Wind erosion and droughtiness
are the main management concerns. A dense plant
cover helps to control wind erosion, slows runoff, and
conserves soil moisture. lirigation helps to overcome
droughtiness and helps to contral wind erosion.
Overgrazing reduces plant density and hardiness and
results in surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and timely applications of plant nutrients help to
keep the pasture in good condition.

This soil is well suited to trees. Seedling mortality is
the main management concern. Seedlings survive and
grow well if competing vegetation is controiled by proper
site preparation and by spraying, cutting, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

This soil is suitable as a site for dwellings and for locai
roads and sireets. The sides of shallow excavations can
cave in unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. The poor filtering capacity can result in the
pollution of shallow ground water. Mounding with better
suited material increases the filtering capacity of the
absorption field.

The land capability classification is IVs. The woodland
ordination symbel is 4S.

SsB—Sparta loamy sand, loamy substratum, 1 to 3
percent slopes. This deep, nearly level and gently
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sloping, well drained soil is on slightly convex rises and
ridges on recessional moraines and outwash plains.
Areas are irregularly shaped and are 5 to 70 acres in
size. The dominant size is about 25 acres.

Typically, the surface layer is very dark gray loamy
sand about 10 inches thick. The subsurface layer is
about 4 inches of very dark grayish brown loamy sand.
The subsoil is about 41 inches thick. It is dark brown,
very friable loamy sand in the upper part; yellowish
brown, loose fine sand in the next part; and dark brown,
friable fine sandy loam in the lower part. The substratum
to a depth of 60 inches is brown gravelly fine sandy
loam. In some areas the loamy material is within a depth
of 40 inches. In other areas the surface layer has a
higher content of fine sand. in some places the lower
part of the subsoil and the substratum have less clay or
have gray mottles. In other places the subsqil and
substratum have more clay. In a few areas the soil has
more sand throughout. In some areas the substratum is
sand and gravel. In other areas the surface layer is
lighter colored. In some places limestone bedrock is
within a depth of 60 inches. In other places the slope is
more than 3 or less than 1 percent.

Included with this soil in mapping are small areas of
the moderately deep Rockton soils in the slightly lower
positions on the landscape. These soils make up about 4
percent of the map unit.

The available water capacity in the Sparta soil is low.
Permeability is rapid in the upper part of the s¢lum and
moderate in the lower part and in the substratum. Runoff
is very slow. The ¢rganic matter content is low in the
surface layer. This layer is very iriable and can be easily
tilled throughout a wide range in moisture content.

Most areas are used for cultivated crops. Because of
droughtiness and the hazard of wind erosion, this soil is
only fairly well suited to cultivated crops, such as corn,
soybeans, and small grain, and to specially crops. Gover
Crops, green manure crops, and crop residue
management ¢conserve moisture and increase the
organic matter conient. lrrigation systems reduce
seasonal moisture stress and increase productivity. Wind
erosion can be controlled by a crop rotation that includes
grasses and legumes and by green manure crops,
irrigation systems, and a conservation tilage system that
leaves all or part of the crop residue on the surface. The
soil is well suited to a no-till cropping system.

This soil is fairly well suited to grasses and legumes,
such as bromegrass and alfalfa, for hay and is well
suited to pasture. It is best suited to deep-rooted,
drought-tolerant species. Droughtiness and wind erosion
are the main management concerns. A dense plant
cover helps to control wind erosion and conserves soil
moisture. lirigation helps to overcome the droughtiness
and helps to control wind erosion. Overgrazing reduces
plant density and hardiness and resulis in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and timely



62

applications of plant nutrients help to keep the pasture in
good condition.

This soil is poorly suited to trees. Seedling mortality
and plant compestition are the main management
concerns. Seedlings survive and grow well if competing
vegetation is controlled by proper site preparation and by
spraying, cutting, or girdling. Overstocking helps 1o
compensate for seedling mortality, but thinning may be
needed later. Planting containerized stock and applying
harvest methods that leave some mature trees to
provide shade and protection for seedlings reduce the
seedling mortality rate. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

This soil is suitable as a site for dwellings and for local
roads and streets. The skies of shallow excavations can
cave in unless they are temporarily reinforced.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over areas where establishing
vegetation may be difficult.

Because of a poor filtering capacity, this soil is
severely limited as a site for septic tank absorption
fields. The pocor filtering capacity can result in the
poilution of shallow ground water. Mounding with better
suited material increases the filtering capacity of the
absorption field.

The land capability classification is llls. The woodland
ordination symbol is 28.

St—Strole clay loam. This deep, nearly level,
somewhat poorly drained soil is on slightly convex rises
on lake plains. Areas are irregularly shaped and are 5 to
200 acres in size. The dominant size is about 80 acres.

Typically, the surface soil is very dark gray clay loam
about 13 inches thick. The subsoil is about 16 inches
thick. It is mottled and firm. The upper part is olive brown
and light olive brown clay, and the lower part is light
olive brown silly clay. The substratum to a depth of 60
inches is olive gray, mottled clay. In places the upper
part of the solum has less clay. In some areas the dark
surface soil is thinner. In other areas the soil has a
lighter colored surface soil. In a few places the surface
soil contains more sand and silt. In some areas the
subsoil is silty clay loam. :

Included with this soil in mapping are small areas of
the very poorly drained Iroquois and Montgomery soils in
the lower positions on the landscape and the moderately
well drained. Lucas and Simonin s6ils in the higher
positions. Included soils make up about 10 percent of
the map unit..

The available water capagcity in the Strole soil is
moderate. Permeability is stow. Runoff also is slow. The
organic matter content is moderate in the surface layer.
This layer is firm. If the soil is tilled when wet, large clods

“form. The clods become hard as they dry. They make
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seedbed preparation difficult. The water table is at a
depth of 1 to 2 feet during winter and spring.

Most areas of this soil are drained and are used for
cultivated crops. A few are used for hay and pasture.

If drained, this scil is well suited to corn, soybeans,
and small grain. Wetness is the main management
congern. A drainage system lowers the water table and
allows the soil to warm up earlier in the spring. Open
ditches, surface drains, and subsurface drains can
reduce the wetness. Cover crops, green manure crops,
and crop residue management help to maintain tilth, the
rate of water infiltration, aeration, and the organic matter
content. The scil is well suited to fall chiseling and to a
ridge-plant cropping system.

If drained, this soit is well suited to grasses and
legumes, such as bromegrass and ladino clover, for hay
and pasture. The wetness is the main management
concern. It hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
i5 necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.,

Because of the wetness and the shrink-swell potential,
this soil is severely limited as a site for dwallings.
Surface and subsurface drains are needed. Proper
landscaping helps to control runoff. Building the houses
on raised, well compacted fill material also helps to
overcome the wetness. Using adequately reinforced
steel in concrete foundations, excavating layers that
have a high shrink-swell potential and backiilling with
sand or gravel, building the structures on reinforced
concrete slabs, and installing expansion joints help to
prevent the damage caused by shrinking and swelling.
Revegetating disturbed areas as soon as possible after

- construction helps to control erosion. Topsoil should be

stockpiled and spread over critical areas where
establishing vegetation may be difiicult.
Because of the shrink-swell potential, low strength,

“and frost action, this soil is severely limited as a site for

local roads and streets. Replacing or strengthening the
base with better suited material improves the ability of
the roads and streets to support vehicular traffic.

- Crowning the roads and streets, constructing them on

raised, well compacted.fill material, and providing:
adequate side ditches and culverts minimize the damage

" caused by frost action. Providing coarse grained

subgrade or base material minimizes the damage caused
by low strength, by shrinking and swelling, and by frost
action. " '
Because of the wetness and the slow permeability,
this soil is severely limited as a site for septic tank
absorption fields. installing interceptor drains around the
absorption field lowers the water table. Mcunding with
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better suited material and increasing the size of the
absorption field help to compensate for the restricted
permeability.

The land capability classification is liw. No woodland
ordination symbol is assigned.

Sx—Suman loam, frequently flooded. This deep,
nearly level, very poorly drained soil is in broad
depressions on the first bottoms of flood plains. It is
frequently flooded for long periods during late fall, winter,
and spring. Areas are irregularly shaped and are 80 to
3,500 acres in size. The dominant size is about 2,500
acres. _

Typically, the surface layer is black loam about 10
inches thick. The subsurface layer is about 6 inches of
black, mottled clay loam. The subsoil is dark gray,
mottled, firm clay loam about 12 inches thick. The
substratum to a depth of 60 inches is grayish brown and
pale brown, mottled sand. In some areas the solum
contains more sand. in a few areas the soil contains
more silt and clay throughout. in a few places the
content of gravel is more than 15 percent in the subsoil
and substratum. in some areas the subsfratum is more
alkaline.

The available water is moderate. Permeability is
moderately slow in the solum and rapid in the
substraium. Runoff is very slow. The water table is at or
near the surface from late fali through spring. Some
areas are ponded for brief periods. The organic matter
content is high in the surface layer. This layer is friable
and can be easily tilled under proper moisture conditions.

Most areas of this soil are drained and are used for
cultivated crops. A few are used as woodland or as
wetland wildlife habitat.

If drained and protected from flooding, this soil is fairly
well suited to corn and soybeans. Wetness and flooding
are the main management concerns. Fall-planted small
grain is subject to severe damage during prolonged
periods of flooding. Planting short-season varieties of
adapted crops in late spring minimizes this damage.
Some areas can be protected by dikes and levees. Open
ditches, surface drains, and subsurface drains can
reduce the wetness. Pumps can be used in areas where
suitable drainage outlets are not available. To keep
drainage tile from filling with sediment, a finely meshed
filter shouid be used to cover the tile. Because cutbanks
are unstable, caution is needed if heavy equipment is
operated near open ditches. Drained areas are
frequently droughty during the summer. Controlied
drainage and subsurface irrigation minimize the effects of
droughtiness.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are crop rotations that
include grasses and legumes, cover crops, green
manure crops, irrigation systems. and conservation
tillage systems that leave ail or part of the crop residue
on the surface. Cover crops, green manure crops, and

crop residue management help to maintain tilth, the rate
of water infiliration, aeration, and the organic matter
content. The soil is well suited to a ridge-plant cropping
system in which the ridges follow the direction of natural
drainage or streamflow.

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The wetness and the
flooding are the main management concems. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand both the
seasconal high water table and the summer droughtiness
should be selected for planting. Irrigation helps to control
wind erosion and helps to overcome the droughtiness.
Overgrazing or grazing when the soil is too wet reduces
plant density and hardiness and results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, restricted use
during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition: A
dense plant cover helps 1o control wind erosion.

This soil is well suited to trees. The equipment
limitation, seeding mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by spraying, cutting, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the frees. Additional management practices
include harvesting mature trees, excluding livestock, and
saving desirable seed trees.

Because of the flooding, this sail is generally
unsuitable as a site for dweilings and septic tank
absorption fields. It is severely limited as a site for local
roads because of the flooding, the wetness, and low
strength. Crowning the roads, constructing them on
raised, well compacted fill materal, and providing
adequate side ditches and culverts minimize the damage
caused by flooding and wetness. Providing coarse
grained subgrade or base material minimizes the
damage caused by low strength.

The land capability classification is Illw. The woodland
ordination symbol is 5W.

Wb~—Warners fine sandy loam. This deep, nearly
level, very poorly drained soil is in depressions on
outwash plains. It is frequently ponded for long periods
by runoff from the surrounding soils. Areas are elongated
or irregular in shape and are 5 to 300 acres in size. The
dominant size is about 20 acres.
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Typically, the surface soil is very dark gray fine sandy
loam about 14 inches thick. The substratum to a depth
of 60 inches is yellowish brown, light yellowish brown,
pale brown, light gray, and gray marl. In some areas the
soil has an organic surface layer.

The available water capacity is high. Permeability is
moderate in the solum. Runoff is very slow or ponded.
The water table is near or above the surface from late
fall through spring. The organic matter content is high in
the surface layer. This layer is friable and can be easily
tilled throughout a wide range in moisture content.

Most areas of this scil are drained and are used for
cultivated crops. A few are used for hay and pasiure.

If drained, this soil is fairly well suited to cultivated
crops. Wetness and ponding are the main management
concerns. A drainage system lowers the water table and
allows the soil to warm up earlier in the spring. Open
ditches and surface drains can reduce the wetness.
Pumps can be used in areas where suitable drainage
outlets are not available. Ponded areas generally can be
drained by an open inlet pipe in conjunction with
subsurface drains.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are crop rotations that
include grasses and legumes, critical area planting, cover
crops, green manure ¢rops, irrigation systems, and
conservation fillage systems that leave all or part of the
crop residue on the surface. The soil is well suited to fall
plowing, fall chiseling, and till-plant and ridge-plant
cropping systems. Crop residue management, green
manure crops, and cover crops help to maintain filth, the
rate of water infiltration, aeration, and the organic matter
content.

If drained, this soil is well suited to grasses and
legumes for hay and pasture. The ponding and the
wetness are the main management concerns. The
wetness hinders the growth of most legumes. The
grasses and legumes that can withstand the high water
table should be selected for planting. A drainage system
is necessary. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tiith. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition. A
dense plant cover helps to control wind erosion.

This soil is poorly suited to rees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Seedlings survive and grow well if
competing vegetation is controlled by proper site
preparation and by cutting, spraying, or girdling.
Overstocking helps to compensate for seedling mortality,
but thinning may be needed later. Planting containerized
stock and applying harvest methods that leave some
mature trees to provide shade and protection for
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seedlings reduce the seedling mortality rate. Harvest
methods that do not isolate the remaining trees or leave
them widely spaced reduce the windthrow hazard. Care
should be taken to avoid damaging the surficial root
system of the trees. Additional management practices
include harvesting mature rees, excluding livestock, and
saving desirable seed trees.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and sepiic tank
absorption fields. It is severely limited as a site for local
roads because of the ponding and frest action. Crowning
the roads, constructing them on raised, well compacted
fill material, and providing adequate side ditches and
culverte minimize the damage caused by frost action and
ponding. Providing coarse grained subgrade or base
material also minimizes the damage caused by frost
action.

The land capability classification is lllw. The woodland
ordination symbol is 4W.

We—Watseka loamy fine sand. This deep, nearly
level, somewhat poorly drained soil is on slightly convex
rises on outwash plains. Areas are irregularly shaped
and are 3 to 30 acres in size. The dominant size is about
10 acres.

Typically, the surface layer is very dark gray loamy fine
sand about 10 inches thick. The subsoil is very friable
fine sand about 20 inches thick. The upper part is
grayish brown, and the lower part is pale brown and light
brownish gray and is mottled. The substratum to a depth
of 80 inches is grayish brown and gray, mottled fine
sand. In some areas the surface layer is lighter colored.
In a few places the sail is strongly acid or very strongly
acid throughout. In some areas it does not have gray
mottles in the upper part.

The available water capacity is low. Permeability is
rapid. Runoff is very slow. The organic matter content is
moderate in the surface layer. This layer is very friable
and can be easily tilled throughout a wide range in
moisture content. The water table is at a depth of 110 3
feet in late winter and in spring.

Most areas of this soil are drained and are used for
cultivated crops. A few are used for hay and pasture.

This soil is fairly well suited to cultivated crops and 1o
specialty crops, such as asparagus and Christmas trees.
Droughtiness and wind erosion are the main
management concerns. Cover crops, green manure
crops, and crop residue management conserve soil
moisture and help to maintain the organic maiter
content. Measures that help to control wind erosion are
needed. Examples are crop rotations that include
grasses and legumes, critical area planting, cover crops,
green manure crops, irigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface. The soil is well suited to a till-plant
cropping system. Irrigation systems reduce moisture
stress during the summer and increase productivity.
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Controlling the water table with open ditches, subsurface
drainage tile, water-retention structures, and subsurface
irrigation minimizes the droughtiness..

Wetness in late fall and early spting is a concern in
managing cultivated areas. It can be reduced by open
ditches, surface drains, and subsurface drains. A
drainage system lowers the water table in early spring
and allows the scil to warm up earlier in the spring. To
keep subsurface drainage tile from filling with sediment,
a finely meshed filter should be used to cover the tile.
Excessive drainage by a subsurface drainage system
can cause droughtiness.

If drained, this soil is well suited to grasses and
legumes, such as bromegrass and alfalfa, for hay and
pasture. Wind erosion, droughtiness in summer, and
wetness in late fall and early spring are the main
management concemns. The grasses and legumes that
can withstand both the high water table and the summer
droughtiness should be selected for planting. Water-
management practices, such as irrigation and drainage,
are necessary. lrrigation helps to control wind erosion
and heips to overcome the droughtiness. A dense plant
cover conserves soil moisture and helps to control wind
erosion. Overgrazing or grazing when the soil is too wet
reduces plant density and hardiness and resuits in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains are
needed. Proper landscaping helps to control runoff.
Building the houses on raised, well compacted fill
material also helps to overcome the wetness. The sides
of shallow excavations can cave in unless they are
temporarily reinforced, Revegetating disturbed areas as
socn as possible after construction helps to control
erosion. Topsoil should be stockpiled and spread over
critical areas where establishing vegetation may be
difficult.

This scil is moderately limited as a site for local roads
and streets because of the wetness and frost action.
Crowriing the roads and streets, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and cuiverts minimize the damage
caused by frost action and wetness. Replacing or
strengthening the upper layers of the soil with better
suited base material improves the ability of the roads
and streets to support vehicular traffic.

Because of the wetness and a poor filtering capacity,
this soil is severely limited as a site for septic tank
absorption fields. The poor filtering capacity can resuit in
the pollution of shallow ground water. Interceptor drains
around the absorption field lower the water table.
Mounding with better suited material increases the
filtering capacity of the absorption field and helps to
overcome the wetness.
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The land capability classification is llls. No woodland
ordination symbol is assigned.

Wm—Watseka-Maumee loamy sands. These deep,
nearly level soils are in broad depressions on outwash
plains. The somewhat poorly drained Watseka soil is on
the higher rises and knolls. The very poorly drained
Maumee soil is in the lower areas. It is frequently
ponded for brief periods by runoff from the surroundings
soils. Areas are about 40 percent Watseka soil and 40
percent Maumes soil. The two soils occur as areas so
intricately mixed or so smail that mapping them
separately is not practical. The areas of the unit are
irregularly shaped and are 15 {0 500 acres in size. The
dominant size is about 250 acres.

Typically, the surface layer of the Watseka soil is very
dark gray loamy sand about 14 inches thick. The subsoil
is grayish brown and dark grayish brown, loose sand
about 25 inches thick. The substratum to a depth of 60
inches is light brownish gray sand. It is mottled in the
lower part. In places the solum has more clay. In a few
areas it is more acid. In some areas the lower part of the
subsoil and the substratum have free carbonates. In
other areas the upper part of the solum irregularly
decreases in content of organic carbon with increasing
depth. In some places the substratum is very fine sand.
In other places accumulations and concretions of iron
are in the upper part of the solum. In some areas the
subsoil has a thin layer of loam or ¢clay loam. In other
areas the upper part of the subsoil is not grayish.

Typically, the surface layer of the Maumea soil is very
dark gray loamy sand about 18 inches thick. The
substratum to a depth of 60 inches is sand. It is dark
gray in the upper part and light brownish gray and
mottled in the lower part. In some places the soil is more
acid. In other places the substratum has accumulations
of iron. In some areas it has free carbonates. In a few
areas the surface layer is thinner. In places the
substratum irregularly decreases in content of organic
matter with increasing depth. In a few areas it has a
layer of loam or clay loam. In some areas the lower part
of the substratum is fine sand.

Included with this soil in mapping are small areas of
the moderately well drained Brems and semewhat poorly
drained Morocco soils in the slightly higher positions on
the landscape. These soils make up about 4 percent of
the map unit,

The available water capacity in the Watseka and
Maumee soils is low. Permeability is rapid. Runoff is very
slow or ponded. The organic matter content is moderate
in the surface layer. This layer is very friable and can be
easily tilled throughout a wide range in moisture content.
The water table in the Watseka soil is at a depth of 1 to
3 feet in late winter and in spring. The one in the
Maumee soil is near or above the surface during winter
and spring.
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Most areas of these soils are drained and are used for
cultivated crops. A few are used for specialty crops,
woodland, hay, or pasture.

These soils are fairly well suited to corn, soybeans,
and small grain and to specialty crops, such as potatoes,
mint, and asparagus. Wetness, the hazard of wind
erosion, and the low available water capacity are the
rain management concerns. Wind erosion can be
controlled by crop rotations that include grasses and
legumes and by critical area planting, cover crops, green
manure crops, irrigation systems, and conservation
tillage systems that leave all or part of the crop residue
on the surface. The soils are well suited to a till-plant
cropping system. Cover crops, green manure crops, and
crop residue management conserve moisture and help to
maintain the organic matter content. Irrigation can
reduce seasonal moisture stress and can increase
productivity. Droughtiness during the summer can be
minimized by controlling the water table with open
ditches, subsurface drains, water-retention structures,
and subsurface irrigation.

A drainage system lowers the water table in early
spring and allows the soils to warm up earlier in the
spring. Open ditches, surface drains, and subsurface
drains reduce the wetness. Pumps can be used in areas
where suitable drainage outlets are not available.
Ponded areas generally can be drained by an open inlet
pipe in conjunction with subsurface drains. To keep the
drains from filling with sediment, a finely meshed filter
should be used to cover the file lines.

If drained, these scils are well suited to grasses and
legumes for hay and pasture. The low available water
capacity, the wetness, and the hazard of wind erosion
are the main management concerns. The grasses and
legumes that can withstand both the seasonal high water
table and the summer droughtiness should be selected
for planting. Water-management practices, such as
irigation and drainage, are necessary. Irrigation helps to
control wind erosion and helps to overcome the
droughtiness. Overgrazing or grazing when the soil is too
wet reduces plant density and hardiness and results in
surface compaction and poor tilih. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition. A
dense plant cover conserves soil moisture and helps to
controt wind erocsion.

The Maumee soil is fairly well suited to trees. The
main management concerns are the equipment limitation
and the windthrow hazard. Equipment should be used
only during dry periods or when the ground is frozen.
Harvest methods that do not isclate the remaining trees
or leave them widely spaced reduce the windthrow
hazard. Care should be taken to avoid damaging the
surficial root system of the trees. Competing vegetation
can be controlled by adequate site preparation and by
spraying, cutting, or girdling. Additional management
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practices include harvesting mature trees, excluding
livestock, and saving desirable seed trees.

Because of the ponding, the Maumee soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields.

Because of the weiness, the Watseka soil is severely
limited as a site for dwellings. Surface and subsurface
drains are needed. Proper landscaping helps to control
runoff. Building the houses on raised, well compacted fill
material also helps to overcome the wetness. The sides
of shallow excavations can cave in unless they are
temporarily reinforced.

Because of the wetness and a poor filtering capacity,
the Watseka soil is severely limited as a site for septic
tank absorption fields. The poor filtering capacity can
result in the poliution of shaliow ground water.
Interceptor drains around the absorption field lower the
water table. Mounding with betier suited material
increases the filtering capacity of the absorption field
and helps to overcome the wetness.

The Watseka soil is moderately limited as a site for
local roads because of the wetness and frost action, and
the Maumee soil is severely limited because of the
ponding. Crowning the roads, constructing them on
raised, well compacted fill material, and providing
adequate side ditches and culverts minimize the damage
caused by frost action, wetness, and ponding. Replacing
or strengthening the base with better suited material
improves the ability of the roads to support vehicular
traffic.

The land capability classification is llis. No woodland
ordination symbol is assigned to the Watseka soil. The
woodland ordination symbol assigned to the Maumee
soit is 4W.

WsB2—Wawasee loam, 2 to 6 percent slopes,
eroded. This deep, gently sloping, well drained soil is on
ridges and knolls on recessional moraines. Areas are
irregularly shaped and are 5 to 50 acres in size. The
dominant size is about 25 acres.

Typically, the surface layer is dark grayish brown loam
about 7 inches thick. It is mixed with dark yellowish
brown materiat in the lower part. The subsoil is about 21
inches thick. The upper part is dark brown, friable loam
mixed with dark yetlowish brown material, and the lower
part is dark yellowish brown, firm ioam. The subsiratum
to a depth of 60 inches is yellowish brown loam. In
places, the lower part of the solum and the substratum
are stratified. In a few areas the upper pari of the solum
has more sand. In some areas the surface layer is
thinner and darker. In a few places it is thicker and
darker. In some places the subsoil is dominantly gray. In
other places the substratum is within a depth of 28
inches. In some areas the slope is more than 6 or less
than 2 percent.

Included with this soil in mapping are small areas of
the very poorly drained Brookston soils in the lower
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positions on the landscape. Also included are a few
severely eroded areas where the subsoil is exposed and
some areas where stones as much as 1 foot in diameter
are on the surface. Included soils make up about 4
percent of the map unit.

The available water capacity in the Wawasee soil is
moderate. Permeability also is moderate. Runoff is
medium. The organic matter content is moderate in the
surface layer. This layer is friable and can be easily tilled
under proper moisture conditions.

Most areas of this soil are used for cultivated crops. A
few are used for woodland, hay, or pasture.

This soil is well suited to corn, soybeans, and small
grain. Erosion by water and wind is the main
management concern. Erosion and runoff can be
contrelled by critical area planting, terraces, diversions,
crop rotations that include grasses and legumes, water-
and sediment-control basins, cover crops, green manure
crops, grassed waterways, grade stabilization structures,
and conservation tillage systems that leave all or part of
the crop residue on the surface. The soil is suited to till-
plant and no-till cropping systems. Crop residue
management, cover crops, and green manure crops help
to maintain tiith, the rate of water infiltration, aeration,
and the organic matter content. In areas where hillside
seepage occurs, subsurface drains should be installed.

This soil is well suited to grasses and legumes, such
as bromegrass and alfalfa, for hay and pasture. Erosion
is the main management concern. A dense plant cover
slows runoff and helps to control erosion. Overgrazing
reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, and timely
applications of plant nutrients help to keep the pasture in
good condition.

This soil is well suited to trees. Plant competition is
moderate. It can be controlled by proper site preparation
and by spraying, cutting, or girdling. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed frees.

This soil is suitable as a site for dwellings.
Revegetating disturbed areas as soon as possible after
construction helps to control erosion. Topsoil should be
stockpiled and spread over critical areas where
establishing vegetation may be difficult.

Because of frost action, this soil is moderately limited
as a site for local roads and streets. Crowning the roads
and streets, constructing them on raised, well
compacted fill material, providing adequate side ditches
and culverts, and providing coarse grained subgrade or
base material minimize the damage caused by frost
action. Replacing or strengthening the base with better
suited material impraoves the ability of the roads and
sireets to support vehicular traffic.

Because of the moderate permeability, this soil is
moderately limited as a site for septic tank absorption
fields. Mounding with better suited material and
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increasing the size of the absorption field help to
compensate for the restricted permeability.

The land capability classification is lle. The woodland
ordination symbol is 5A.

Wt—Whitaker fine sandy loam. This deep, nearly
level, somewhat poorly drained soil is on slightly convex
rises on outwash plains and recessional moraines. Areas
are irregularly shaped and are 3 to 50 acres in size. The
dominant size is about 20 acres.

Typically, the surface layer is dark grayish brown fine
sandy loam about 9 inches thick. The subsurface layer is
about 6 inches of pale brown loam. The subsoil is about
19 inches thick. it is mottled and firm. The upper part is
grayish brown clay loam, and the lower part is grayish
brown and light brownish gray sandy clay loam. The
substratum to a depth of 80 inches is light brownish
gray, mottled loam that has thin strata of very fine sand
and sand. In some places the lower part of the solum,
the substratum, or both are not stratified. In other places
the surface layer is thicker and darker. In a few areas
the subsoil and substratum have more sand or gravel. in
places the lower part of the subsoil and the substratum
are more acid.

Included with this soil in mapping are smali areas of
the well drained Martinsville soils in the higher positions
on the landscape. These soils make up about 6 percent
of the map unit. _

The available water capacity in the Whitaker soil is
high. Permeability is moderate. Runoff is slow. The
organic matter content is low in the surface layer. This
layer is friable and can be easily tilled throughout a wide
range in moisture content. The water table is at a depth
of 1 to 3 feet during winter and early spring.

Most areas of this soil are drained and are used for
cultivated crops. A few are used for woodland, hay, or
pasture.

if drained, this scil is well suited to corn, soybeans,
and small grain. Wetness is the main management
concern. A drainage system lowers the water table and
allows the soil to warm up earlier in the spring. Open
ditches, surface drains, and subsurface drains can
reduce the wetness. To keep drains from filling with
sediment, a finely meshed filtar should be used to cover
the drain lines.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are crop rotations that
include grasses and legumes, critical area planting, cover
crops, green manure crops, irrgation systems, and
conservation fillage systems that leave all or part of the
crop residue on the surface. The soil is well suited to fall
chiseling and to a till-plant cropping system. Crop
residue management, green manure crops, and cover
crops help to maintain tilth, the rate of water infiliration,
aeration, and the organic matter content.

If drained, this soil is well suited to grasses and
legumes, such as bromegrass, ladino c¢lover, and
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birdsfoot trefoll, for hay and pasture. The wetness is the
main management concern. It hinders the growth of
most legumes. The grasses and legumes that can
withstand the high water table should be selected for
planting. A drainage system is necessary. Overgrazing or
grazing when the scil is too wet reduces plant density
and hardiness and results in surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, restricted use during wet periods,
and timely applications of plant nutrients help to keep
the pasture in good condition.

This soil is well suited to trees. Plant compstition is
maoderate. It can be controlled by proper site preparation
and by spraying, cutting, or girdling. Additional
management practices include harvesting mature trees,
excluding livestock, and saving desirable seed trees.

Because of the weiness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains are
neaded. Proper landscaping helps to ¢ontrol runoff.
Building the houses on raised, well compacted fill
material also helps to overcome the wetness. The sides
of shallow excavations are unstable unless they are
temporarily reinforced. Revegetating disturbed areas as
soon as possible after construction helps to control
erosion. Topsoil should be stockpiled and spread over
critical areas where establishing vegetation may be
difficult.

Because of frost action, this soil is severely limiied as
a site for local roads and streets. Replacing or
strengthening the base with better suited material
improves the ability of the roads and streets to support
vehicular traffic. Crowning the roads and streets,
constructing them on raised, well compacted fill material,
and providing adequaie side ditches and culverts
minimize the damage caused by frost action.

Because of the wetness, this soil is severely limited as
a site for septic tank absorption fields. Mounding with
suitable material and installing interceptor drains around
the absorption field help to overcome this limitation.

The land capability classification is llw. The woodland
ordinaticn symbol is 4A.

Za—Zadog-Maumee loamy sands. These desp,
nearly level, very poorly drained soils are in broad
depressions on outwash plains. It is frequently ponded
for brief periods by runoff from the surrounding soils.
Areas are about 50 percent Zadog soil and 40 percent
Maumee soil. The two scils occur as areas so intricately
mixed or so small that mapping them separately is not
practical. The areas of the unit are broad and irregular in
shape and are 20 to 300 acres in size. The dominant
size is about 100 acres.

Typically, the surface layer of the Zadog soil is black
loamy sand about 11 inches thick. The subsurface layer
is about 6 inches of black fine sandy loam that has
strong brown accumulations of iron. The subsoil is about
9 inches thick. The upper part is yellowish red, moitied,
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firm sandy clay loam in which the content of iron nodules
is about 4 percent, and the lower part is grayish brown,
mottled, firm sandy clay loam that has strong brown
accumulations of iron. The substratum to a depth of 60
inches is pale brown, strong brown, and yellowish brown,
motiled sand. In some places the solum is more acid. In
other places it imegularly decreases in content of organic
matter with increasing depth. In a few areas the subsoil
has a layer of loam or clay loam. In some areas the
surface layer is mucky loamy sand. In a few places the
lower part of the subsoil and the substratum are fine
sand.

Typically, the surface layer of the Maumee soil is very
dark gray loamy sand about 11 inches thick. The
subsurface layer is about 4 inches of very dark gray,
motiled loamy sand. The upper part of the substratum is
grayish brown, mottied loamy sand. The lower pari to a
depth of 60 inches is light brownish gray sand. In some
places the soil is more acid. In other places the
substratum has accumulations of iron. In some areas it
has free carbonates. In a few places the surface layer is
thinner. In some areas the substratum irregularly
decreases in content of organic matter with increasing
depth. In a few areas it has a layer of loam or clay loam.
In places the lower part of the subsoil and the
substratum are fine sand.

Included with these soils in mapping are small areas of
the maderately well drained Brems soils, the somewhat
poorly drained Morocco and Watseka soils, and the
moderately well drained and well drained Oakville soils.
Brems and Oakville soils are in the highest positions on
the landscape. Morocco and Watseka soils are in the
slightly higher posiiions. Included soils make up about 10
percent of the map unit.

The available water capacity is moderate in the Zadog
soil and low in the Maumee soil. Permeability is
moderate in the upper part of the Zadog soil and rapid in
the substratum. It is rapid in the Maumee soil. Runoff is
very slow or ponded on both soils. The water table is
near or above the surface during winter and spring. The
organic matter content is moderate in the surface layer.
This layer is friable or very friable and can be easily tilled
throughout a wide range in moisture content.

Most areas of these soils are drained and are used for
cultivated crops. A few are used for specialty crops,
woodland, or pasture.

If drained, these soils are fairly well suited to corn,
soybeans, and small grain and to a wide variety of
specialty crops. Wetness, ponding, and the limited
available water capacity are the main management
concerns. A drainage system lowers the water table and
allows the soils to warm up earlier in the spring. Open
ditches, surface drains, and subsurface drains can
reduce the wetness. Pumps ¢an be used in areas where
suitable drainage outlets are not available. Ponded areas
generally can be drained by an open inlet pipe in
conjunction with subsurface drains. To keep drain lines
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from filling with sediment, a finely meshed filter should
be used to cover the lines. Because cutbanks are
unstable, caution is needed if heavy equipment is
operated near open ditches. Excessive drainage can
cause droughtiness. irrigation can reduce moisture stress
in summer and can increase productivity.

Measures that help to control wind erosion are needed
in cultivated areas. Examples are crop rotations that
include grasses and legumes, critical area planting, cover
crops, green manure crops, irigation systems, and
conservation tillage systems that leave all or part of the
crop residue on the surface. The soils are well suited to
a till-plant cropping system. Crop residue management,
green manure crops, and cover crops help to maintain
the organic matter content.

These soils are well suited to grasses and legumes for
hay and pasture. The ponding and the wetness are the
main management concerns, The grasses and legumes
that can withstand both the high water table and the
summer droughtiness should be selected for planting.
Water-management practices, such as irrigation and
drainage, are necessary. Irrigation helps to control wind
erosion and helps to overcome the droughtiness. A
dense plant cover helps to control wind erosion.
Overgrazing or grazing when the soils are too wet
reduces plant density and hardiness and results in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, timely deferment of grazing, restricted
use during wet periods, and timely applications of plant
nutrients help to keep the pasture in good condition.

These soils are fairly well suited to trees. The main
management concerns are the equipment limitation, the
windthrow hazard, and plant competition. Equipment
should be used only during dry periods or when the
ground is frozen. Harvest methods that do not isolate the
remaining trees or leave them widely spaced reduce the
windthrow hazard. Plant competition can be controlled -
by proper site preparation and by spraying, cutting, or
girdling. Care should be taken to avoid damaging the
surficial root system of the frees. Additional management
practices include harvesting mature trees, excluding
livestock, and saving desirable seed trees.

Because of the ponding, these soils are generally
unsuitable as sites for dwellings and septic tank
absorption fields. They are severely limited as sites for
local roads because of the ponding and frost action.
Crowning the roads, constructing them on raised, well
compacted fill material, and providing adequate side
ditches and culverts minimize the damage caused by
frost action and ponding. Providing coarse grained
subgrade or base material also minimizes the damage
caused by frost action.

The land capability classification is lilw. The woodland
ordination symbol is 4W, -
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Prime Farmland

Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of Agricuiture.
It is of major importance in meeting the Nation's short-
and long-range needs for food and fiber. Because the
supply of high quality farmland is limited, the U.S.
Department of Agriculture recognizes that responsible
levels of government, as well as individuals, should
encourage and facilitate the wise use of our Nation’s
prime farmland.

Prime farmland, as defined by the U.S. Depariment of
Agriculiure, is the land that is best suited to food, feed,
forage, fiber, and cilseed crops. It may be cultivated
land, pasture, woodland, or other land, but it is not urban
and huilt-up land or water areas. It either is used for food
or fiber crops or is available for those crops. The soil
qualities, growing season, and moisture supply are those
needed for a well managed soil to produce a sustained
high yield of crops in an economic manner. Prime
farmland produces the highest yields with minimal inputs
of energy and economic resources, and farming it results
in the least damage to the environment.

Prime farmland has an adequate and dependable
supply of moisture from precipitation or irrigation. The
temperature and growing season are favorable. The level
of acidity or alkalinity is acceptable. Prime farmland has
few or no rocks and is permeable to water and air. It is
not excessively erodible or saturated with water for long
periods and is not frequently flooded during the growing
season. The slope ranges mainly from 0 to & percent.
More detailed information about the criteria for prime
farmland is available at the local office of the Soil
Conservation Service.

About 208,000 acres in the survey area, or nearly 60
percent of the total acreage, meets the soil requirements
for prime farmland. Scattered areas of this land are

“throughout the county, but most are in the southern part,

mainly in associations 6 through 13, which are described
under the heading “General Soll Map Units.” Nearly all
of this prime farmland is used for corn or soybeans.

A recent trend in land use in some parts of the county
has been the loss of some prime farmland to industrial
and urban uses. The loss of prime farmland to other
uses puts pressure on marginal lands, which generally
are more erodible, droughty, and less productive and
cannct be easily cultivated.

The map units in the survey area that are considered
prime farmland are listed inffable 8. This list does not
constitute a recommendation for a particular iand use.
The extent of each listed map unit is shown in tabls 4.
The location is shown on the detailed soil maps at the
back of this publication. The soil qualities that affect use
and management are described under the heading
“Detailed Scil Map Units.”

Some soils that have a seasonal high water table and
all soils that are frequently flooded during the growing
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season qualify for prime farmland only in areas where is indicated after the map unit name in table 5. Onsite
these limitations have been overcome by drainage evaluation is needed to determine whether or not these
measures or flood control. The need for these measures limitations have been overcome by corrective measures.
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Use and Management of the Soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

in preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used 1o plan the use
and management of scils for crops and pasture; as
woodland; as sites for buildings, sanitary facilities,
highways and other transportation systems, and parks
and other recreation facilities; and for wildlife habitat. It
can be used to identify the potentials and limitations of
each soil for specific land uses and to help prevent
construction failures caused by unfavorable soil
properties.

Planners and others using seil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey o locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficuity in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wasies and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

Crops and Pasture

James D. Storer, district conservationist, Sail Conservation Service,
helpad prepare this section,

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, inciuding some not commonily
grown in the survey area, are identified; the system of
land capability classification used by the Sail
Conservation Service is explained; and the estimated

yields of the main crops and hay and pasture plants are
listed for each soil.

Planners of management systems for individuat fields
or farms should consider the detailed information given
in the description of each soil under “Detailed Soil Map
Units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

A total of 267,639 acres in the county was used for
crops and pasture in 1982 {74). Of this total, 253,540
acres was used for harvested crops, mostly com,
soybeans, and wheat; 5,702 acres was pastured; and the
8,397 acres was other cropland. The acreage available
for crops and pasture has been gradually decreasing as
more and more land is used for urban development.
From 1967 to 1980, about 12,900 acres was converted
to urban and built-up land (). Most of this development
took place in the late 1960’s and early 1970’s.

The potential of the soils in Jasper County for
increased food production is low. Food production could
be increased by extending the latest crop production
technology to all of the cropland in the county. This sail
survey can greatly facilitate in the application of such
technology.

The major concerns in managing the soils in Jasper
County for crops and pasture are controlling wind
erosion and water erosion; controlling flooding, wetness,
and ponding; reducing droughtiness; and maintaining or
improving tilth and feriility (6). Most of the soils in the
county are affected by more than one management
concern. In the northern part of the county, for example,
wind erosion and wetness are concerns in areas of
Maumee, Morocco, and many other soils.

Erosion is a major management concern on about
two-thirds of the acreage in the county. Areas that have
a slope of more than 2 percent generally are susceptible
to gully, rill, and sheet erosion. Water erosion results in
the pollution of streams by sediment, plant nutrients, and
farm chemicals. Because of this pollution, costly stream
reclamation and water purification projects are needed.
Controlling erosion minimizes the pollution of streams
and improves the quality of water for municipal use, for
recreation, and for fish and wildlife. Soils that have a
sandy or organic surface layer are susceptible to wind
erosion unless the surface is protected by crop residue
or by plants. Many soils are susceptible to both wind
erosion and water erosion.
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No-till farming or another system of conservation
tillage that leaves all or part of the crop residue on the
surface helps to control erosion on cropland|(fig. 9).
Conservation tillage systems are being applied on an
increasing acreage in Jasper Gounty. They can be
applied on most of the soils in the county. Terraces,
diversions, contour farming, critical area planting, cover
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crops, green manure crops, and a cropping sequence
that includes grasses and legumes also help to control
erosion.

Water- and sediment-control basins help to control
erosion in areas where surface water concentrates. They
are very effective in reducing the susceptibility to rill and
gully erosion. They are most effective on deep, well

Figure 9..—No-till corn In an area of Neslus fine sand, 1 to 3 percent slopes.
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Figure 10..—Wind erosion in an unprotected area of Maumee, Morocco, and Watseka solls.

drained soils that are highly susceptible to erosion.
Wawasee soils are an example. These basins reduce
scil loss and the associated loss of fertilizer elements;
help to prevent the damage {o crops and watercourses
caused by eroding sediment; help to eliminate the need
for grassed waterways, which fake productive land out of
row crop production; and reduce the amount of
pesticides entering watercourses. Soils that have
bedrock within a depth of 40 inches, such as Faxon
soils, are less well suited {o these basins than other
soils.

Wind erosion is a hazard on Morocco and other sandy
soils and on Houghton and other organic soils[(fig. 10).] It
occurs when the wind dislodges soil particles. The

distance that the soil particles travel depends on the
wind velocity and the size, density, and shape of the sail
particles. Most of the windblown particles are 0.1 1o 0.5
millimeter in size. Wind erosion removes silt, clay, and
organic particles, leaving coarse sand and less fertile
material. During late spring and early summer, wind
erosion severely damages young plants and seedlings.
Specialty crops are especially susceptible to this
damage.

Maintaining a protective plant cover, leaving crop
residue on the surface, or leaving the surface rough
through proper tillage methods minimizes wind erosion.
Cover crops and conservation tillage also help to control
wind erosion.
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Welness is the major problem on about 78 percent of
the cropland in the county. Most areas of the very poorly
drained soils in depressions, such as Maumee,
Rensselaer, and Zadog soils, are adequately drained. A
few areas of these soils, however, cannot be drained
economically because drainage outlets would have to be
deepened and would have to be extended for great
distances. Many of these depressional areas are ponded
for brief periods in the spring. The ponding commonly
retards crop growth or kills the crop. Unless drained,
somewhat poorly drained soils are so wet that crops are
damaged during most years. Examples are Andres,
Aubbeenaubbee, Morocco, Strole, and Whitaker soils.

Although they are well drained, such soils as Parr and
Wawasee fend to dry out slowly after rains. Small areas
of wetter soils in swales, in depressions, and along
drainageways are commonly included with these wsll
drained soils in mapping. A drainage system is needed in
these included areas.

Craigmile, Gilford, Morocco, Suman, and Zadog soils
have textures of loamy sand and sand below a depth of
about 30 inches. To keep drainage tile from filling with
these sandy sediments, a finely meshed filter should be
used to cover the tile. After the tile is installed in these
soils, placing part of the surface layer or some organic
material directly over the tile and its protective covering
helps to keep sand from clogging the tile openings and
the protective covering. Excessive drainage by
subsurface drainage systems can cause droughtiness.
Water-management practices, such as drainage,
irrigation, or a combination of the two, are necessary.

Special drainage systems are needed to control the
water table in orgapic soils, such as Adrian, Houghton,
and Muskego soil Keeping the water table at
the level required by the crops during the growing
season and raising it to the surface during the rest of the
year minimize oxidation and subsidence of the organic
material and reduce the susceptibility to wind erosion.
Oxidation and subsidence occur when pore spaces are
filled with air. Subsidence and the unstable soil material
can cause tile to settle and move out of alignment. In
some areas water inlets to the tile plug up quickly as a
result of chemical and biological reactions within the soil.
In organic soils continuous lines of tile seem to stay in
place better than individual, small seciions. Tile lines
with large holes are less likely to plug up than those with
small holes,

Some organic soils are affected by special drainage
problems. For example, subsurface drainage is generally
not feasible in Edwards soils, which formed in muck over
marl. Muskego soils formed in muck over coprogenous
earth. If the coprogenous earth dries out, it is extremely
difficult to rewet. Also, if it is exposed and allowed to dry
out, it becomnes cloddy and a very poor growing medium
for plants. Adrian soils, which formed in muck over sand,
can be overdrained. Excessive drainage increases the
amount of oxidation in the organic material.

Soil Survey

Flooding is a major management concern along the
Iroquois and Kankakee Rivers. Craigmile, Prochaska,
Sloan, and Suman soils are frequently flooded for
several days in early spring and late fall. Dikes and
levees protect most areas adjacent to the Kankakee
River. Fall-planted small grain is subject to severe
damage during prelonged periods of flooding. Flood
damage can be reduced by planting short-season
varieties of adapted crops. Late planting minimizes the
crop damage or loss caused by flooding in the spring.

Droughtiness is a problem on about 16 percent of the
cropland in the county, Most of the droughty soils are in
the northern half of the county. Scil meisture can be
conserved by crop residue management, a system of
conservation tillage that lsaves a protective amount of
crop residue on the surface, and cover crops or green
manure crops. In areas of Craigmile, Morocco,
Prochaska, and Watseka soils, a combination of
drainage measures and irrigation is needed. One such
combination consists of open ditches and water-control
structures.

An irrigation system minimizes the effect of
droughtiness and frost. It also reduces moisture stress
during the summer and increases productivity. lrigation
is gaining widespread use on many of the droughty soils
in the county. On soils having an available water
capagcity of 5 inches or less within a depth of 40 inches,
irigation can be expected to improve vields in at least 3
or 4 years out of every 5. The increase in yields on soils
that have a dominant texiure of sand, loamy sand, loam,
sandy loam, or silt loam may be high. Yields may also be
increased on some of the sandy loams, loams, clay
lcams, and sandy clay loams that are underlain by sand
and gravel.

7t is an important factor affecting the germination of
seeds and the infiltration of water into the soil. Soils with
good tilth are granular, are porous, and have a sufficient
content of organic matter. In soils that have a surface
layer of clay loam, silty clay loam, silty clay, or clay, tilth
is improved by the freeze-thaw action in the soils during
the winter. If the soil is worked at too high a moisture
content, the weight of farm equipment can cause
compaction and can destroy tilth.

Some of the soils used for crops in the county have a
dark surface layer of loam or sandy loam that is
moderate in content of organic matter. Generally, the
structure of these soils is moderate or weak, and a crust
forms on the surface during periods of heavy rainfall.
The crust becomes hard and impervious to water when it
dries. As a result, it reduces the rate of water infiitration
and increases the runoff rate. Leaving crop residue on
the surface and regularly adding manure and other
organic material improve soil structure and minimize
crusting.

The dark Brookston, Montgomery, and Rensselaer
soils have a high content of clay. Tilth is a problem
because these soils often stay wet until late spring. If
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Figure 11.+~A combination of an open ditch, a subsurface drain, and a pump in an area of Ackerman and Houghton mucks. The gate to the
right of the pipe is opened when the area in the background Is irrigated during the growing season.

plowed when wet, the soils tend to be very cloddy. As a
result of the cloddiness, preparing a good seedbed is
difficult.

Fertility can be improved or maintained by applications
of lime and fertilizer. On alt soils additions of lime and
fertilizer should be based on the needs of the crop, on
the expected level of yields, and on the results of soil
tests. Soil testing should be done periodically because
the available supply of any particular element can
change. Tissue tests of plants at critical periods of
development show the nutrient status of the crop and
indicate which food elements should be replenished.

Information about soil tests and plant tissue tests can be
obtained at the local office of the Cooperative Extension
Service.

Field crops that are of major significance in Jasper
County are corn and soybeans. Seed corn and soybeans
for seed are important crops in the southern part of the
county. Wheat and oats are the chief close-growing
crops, but they are of minor extent in the county. The
field crops that are suited to the soils and climate of the
county include many that are not now commonly grown.
Buckwheat, rye, sorghum, and sunflowers could be
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grown. Brome, fescue, redtop, and bluegrass could be
grown for hay or seed.

Permanent pasture is a minor land use in most of the
county. A permanent cover of grasses and legumes
slows runoff and helps to control both water erosion and
wind erosion.

Many coarse textured soils, such as Nesius and
Qakville, are fairly well suited fo grasses and legumes for
hay or pasture. Runoff and erosion by water and wind
are the main hazards on these soils. Because of
insufficient moisture, the soils become droughty during
the summer. They are best suited to deep-rooted,
droughi-tolerant forage species. The best suited grasses
are smooth bromegrass, red fescue, tall fescue,
sudangrass, and switchgrass, and the least well suited
are Kentucky bluegrass, field brome, ryegrass, and
timothy. The hest suited legumes are sweet clover,
alfalfa, and lespedeza, and the least well suited are
crimson clover, ladino clover, red ¢lover, and white
clover.

in areas of somewhat poorly drained to very poorly
drained soils that have a low available water capacity,
both drainage measures and irrigation systems are
needed. Watseka soils are an example. The best suited
grasses and legumes are those that can withstand both
the high water table between late fall and sarly spring
and the extremely droughty conditions during the
summer. They include reed canarygrass, tall fescue,
redtop, sudangrass, switchgrass, and birdsfoot trefoil.

Wetness is a limitation in areas of Rensselaer,
Wolcott, and other somewhat poorly drained, poorly
drained, or very poorly drained soils. A drainage system
is needed. Water-tolerant grasses and legumes, which
can withstand the high water table between late fall and
early spring should be selected for planting. The best
suited grasses are reed canarygrass and redtop, and the
least well suited are Kentucky bluegrass, field brome,
smooth bromegrass, red fescue, orchardgrass, ryegrass,
sudangrass, switchgrass, and timothy. The best suited
legumes are ladino clover, white clover, and birdsfoot
trefoil, and the least well suited are alfalfa, crimson
clover, red clover, and sweet clover.

In the moderately deep Faxen and Rockion soils, the
depth to bedrock limits the rooting depth of some
legumes. The best suited grasses are reed canarygrass
and redtop, and the best suited legumes are ladino
clover, white clover, and birdsfoot trefoil.

Erosion and runoff are problems on soils that are
gently sloping and are moderately well drained or well
drained, such as Corwin and Wawasee soils. These soils
are suited to grasses and legumes. Generally, the
grasses included in seeding mixtures are Kentucky
bluegrass, field brome, smooth bromegrass, tall fascue,
orchardgrass, and timothy, and the legumes included in
these mixtures are alfalfa, red clover, ladino clover,
alsike clover, and birdsfoot trefoil.
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Specially crops are of commercial importance in the
county. They are grown throughout the county. They
include Christmas irees, mint, and a variety of fruits and
vegetables. Apples, blueberries, and watermelons are
the main kinds of fruit. The most commonly grown
vegetables include asparagus, cabbage
cauliflower, onions, potatoes, pumpkins, and turnip
greens. The Christmas trees generally are grown on
sandy, wel! drained soils on ridges. Most of the fruits,
vegetables, and mint are grown on sandy and organic
soils that have been drained. These soils are in the
northern and southeastern parts of the county.

Yields Per Acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown inltab 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. The
land capability classification of each map unit also is
shown in the table.

The yields are based mainly an the experience and
racords of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
resulis of field trials and demonstrations are also
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; 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
residue, bamyard manure, and green manure crops; and
harvesting that ensures the smallest possible loss.

The estimated vields reflect the productive capacity of
each soil 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 e grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils for
those crops.

Land Capabllity Classlification

Land capability classification shows, in a general way,
the suitability of soils for maost kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according 1o their limitations for field crops,
the risk of daméage if they are used for crops, and the
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Cabbnge in an area of Watseka-Maumee lcamy sands.

way they respond to management. The criteria used in
grouping the soils do not include major and generally
expensive landforming that would change slope, depth,
or other characteristics of the seils, nor do they include
possibie but unlikely major reclamation projects.
Capability classification is not a substitute for
interpretations designed to show suitability and
limitations of groups of soils for woodland and for
engineering purposes.

In the capability system, scils are generally grouped at
three levels: capability class, subclass, and unit. Only
class and subclass are used in this survey.

Capabilily classes, the broadest groups, are
designated by Roman numerals | through VIII. The
numerals indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

Class | soils have few limitations that restrict their use.

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

Class lll soils have severe limitations that reduce the
choice of plants or that require special conservation
practices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants or that require very careful
management, or hoth,

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 unsuitable for cultivation.

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

Class VIl soils and miscellaneous areas have
timitations that nearly preclude their use for commercial
crop production.



78

Capabifity subclasses are soil groups within one class.
They are designated by adding a small letter, &, w; s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main hazard 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 wetness can be partly
corrected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w; s, or ¢ becauss the soils in
class V are subject to little or no erosion. They have
other limitations that restrict their use to pasture,
woodland, wildlife habitat, or recreation.

The acreage of soils in each capability class and
subclass is shown inE%EiE gfiThe capability classification
of each map unit is given in the section “Detailed Soil
Map Units” and in the yields iable.

Woodiand Management and Productivity

Michasl D. Warner, forester, Soil Conservation Service, helped
prepare this section.

In 1982, a total of 15,839 acres in Jasper County, or
about 4.5 percent of the {otal acreage, was woodland.
Most of this acreage is privaiely owned. Public
ownership is primarily in the Jasper-Pulaski State Game
Preserve.

Hardwood forests once covered many areas of the
county. In recent years, however, many of the areas
suitable for cultivation have been cleared. Most of the
remaining woodland is in scattered areas throughout the
northern half of the county and in areas of droughty
sands. Bur oak, black oak, white oak, blackjack oak,
sassafras, and a few scattered hickories commonly grow
on the sandy soils on ridges. In many areas pin oak
grows at the base of knolls. The wetter, lower lying
areas support stands of pin, bur, blackjack, swamp
white, black, white, and red oaks; hickary; white and
black ash; American elm; silver maple; river birch;
sandbar and black willow; cotionwood; quaking aspen;
hackberry; and sycamore.

Many areas in the county have good potential for
woodland. The droughty sands have excellent potential
for Christmas trees|(fig. 13).|They are well suited to
Scotch pine. Plant competition is minimal on these soils.

If managed properly, woodland can have commercial
value as a source of timber or firewood, even on
marginal land. Economic returns can be increased by
improved management in most established woodlots.
This management includes removal of mature trees and
undesirable species; protection from grazing and fire;
conirol of disease, insects, and plant competition; and
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timely use of heavy equipment. The Soil Conservation
Service, the Indiana Department of Natural Resources,
and the Cooperative Extension Service can help to
determine specific management needs.

can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
table lists the ordination symbol for each soil. Soils
assigned the same ordination symbol require the same
general management and have about the same potential
productivity.

The first part of the ordination symbol, a number,
indicates the potential productivity of the soils for an
indicator tree species. The number indicates the volume,
in cubic meters per hectare per year, which the indicator
species can produce. The number 1 indicates low
potential productivity; 2 and 3, moderate; 4 and 5,
moderately high; 6 to 8, high; 9 to 11, very high; and 12
to 39, extremely high. The second part of the symbol, a
letier, indicates the major kind of soil limitation. The
letter A indicates steep slopes; X, stoniness or
rockiness; W, excess water in or on the soil; 7, toxic
substances in the soil; D, restricted rooting depth; C, clay
in the upper part of the soil; 5, sandy texture; F, a high
content of rock fragments in the soil; and L, low
sirength. The letter A indicates that limitations or
restrictions are insignificant. If a soil has more than one
limitation, the priority is as follows: R, X, W, T, D, G, S, F,
and L.

In slight, moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

Erosion hazard is the probability that damage will
occur as a result of site preparation and cutting where
the soil is exposed along roads, skid trails, fire lanes,
and iog-handling areas. Forests that have been burned
or overgrazed are also subject to erosion. Ratings of the
erosion hazard are based on the percent of the slope. A
rating of s#ight indicates that no particular prevention
measures are needed under ordinary conditions. A rating
of moderate indicates that erosion-control measures are
needed in certain silvicultural activities. A rating of
seveare indicates that special precautions are needed to
control erosion in most silvicultural activities.

Eguijpment limitation reflects the characteristics and
conditions of the soil that restrict use of the eguipment
generally needed in woodland management or
harvesting. The chief characteristics and conditions
considered in the ratings are slope, stones on the
surface, rock outcrops, soil wetness, and texture of the
surface layer. A rating of sfight indicates that under
normal conditions the kind of equipment or season of
use is not significantly restricied by soil factors. Soil
wetness can restrict equipment use, but the wet period
does not exceed 1 month. A rating of moderats indicates
that equipment use is moderately restricted because of
one or more soil factors. If the soil is wet, the wetness
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Chrlstmas trees on Brems loamy sand, 1 to 3 percent slopes, In the foreground and on Qakville fine sand, 2 to 6 percent
slopes, In the background.

restricts equipment use for a period of 1 to 3 months. A Seedling mortality refers to the death of naturally
rating of severe indicates that equipment use is severely occurring or planted tree seedlings, as influenced by the
restricted either as to the kind of equipment that can be kinds of soil, soil wetness, or topographic conditions.
used or the season of use. If the soil is wet, the wetness The factors used in rating the soils for seedling mortality
restricts equipment use for more than 3 months. are texture of the surface layer, depth io a seasonal high

water table and the length of the period when the water
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table is high, rock fragments in the surface layer,
effactive rooting depth, and slope aspect. A rating of
Slight indicates that seedling mortality is not likely 1o be a
problem under normal conditions. Expected mortality is
less than 25 percent. A rating of moderate indicates that
some problems from seedling mortality can be expected.
Extra precautions are advisable. Expected mortality is 25
to 50 percent. A rating of severe indicates that seedling
mortality is a serious problem. Extra precautions are
important. Replanting may be necessary. Expected
mortality is more than 50 percent.

Windthrow hazard is the likelihood that trees will be

uprooted by the wind because the soil is not deep
enough for adequate root anchorage|(fig. 14).| The main
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restriclions that affect rooting are a seasonal high water
table and the depth to bedrock, a fragipan, or other
limiting layers. A rating of sfight indicates that under
normal conditions no trees are blown down by the wind.
Strong winds may damage trees, but they do not uproot
them. A rating of moderate indicates that some trees can
be blown down during periods when the soil is wet and
winds are moderate or strong. A rating of severe
indicates that many frees can be blown down during
these periods.

The poternitial productivity of merchantable or common
frees on a soil is expressed as a sfife index and as a
volume number. The site index is the average height, in
feet, that dominant and codominant trees of a given

Figure 14.—A windthrown tree in an area of Morocco loamy sand.
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species attain in a specified number of years. The site
index applies to fully stocked, even-aged, unmanaged
stands. Commonly grown trees are those that woodland
managers generally favor in intermediate or improvement
cuttings. They are selected on the basis of growth rate,
quality, value, and marketability.

The volume, a number, is the yield likely to be
produced by the most important trees. This number,
expressed as cubic fest per acre per year, indicates the
amount of fiber produced on a fully stocked, even-aged,
unmanaged stand.

The first species listed under common irees for a soil
is the indicator species for that soil. it is the dominant
species on the soil and the one that determines the
ordination class.

Trees to plant are those that are suitable for
commercial wood production.

Windbreaks and Environmental Plantings

Many soils in Jasper County are subject to wind
erosion. This erosion occurs mainly on sandy and mucky
soils. It reduces the productivity of these soils. The wind
removes the finer soil particles more easily than the
coarser, lass fertile material. Specially crops and
emerging corn and soybean plants are often damaged
by the windblown soit particles. Windbreaks can minimize
this damage. They also can increase productivity by
conserving moisture and nutrients, reducing the
evaporation rate, and preventing the firing of crops by
hot winds. Windbreaks and environmental plantings
around homes and farmsteads conserve fuel and reduce
the cost of home heating and cooling. -

Windbreaks should be dense from the ground level to
the freetops if they are to be effective. Generally, one to
eight rows of trees and shrubs are planted, depending
largely on the kind of protection needed and the space
available for planting. The tree species commonly
suitable for planting include red pine, white pine, Norway
spruce, and American arborvitae. The suitable shrubs
commonly include hazelnut, autumn-olive, multifiora rose,
[Hac, Tatarian honeysuckle, gray dogwood, redosier
dogwood, and highbush cranbermy.

Windbreaks protect livestock, buildings, and yards
from wind and snhow. They also protect fruit trees and
gardens, and they furnish habitat for wildlife. Several
rows of low- and high-growing broadleaf and coniferous
trees and shrubs provide the most protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field. The interval depends on the erodibility
of the soil. Field windbreaks protect cropland and crops
from wind, help to keep snow on the fields, and provide
food and cover for wildlife.

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

hows the height that locally grown trees and
shrubs are expected 1o reach in 20 years on various
soils. The estimates in table 9 are based on
measurements and observation of established plantings
that have been given adequate care. They can be used
as a guide in planning windbreaks and screens.
Additional information on planning windbreaks an