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Major fieldwork for this soil survey was done in the period 1961 to 1967, Soil names
and descriptions were approved in 1968. Unless otherwise indicated, statements in this
publication refer to conditions in the county at the time the survey was in progress.

This survey was made cooperatively by the Soil Conservation Service and the Purdue
University Agricultural Experiment Station. It is part of the technical assistance furnished
to the Delaware County Soil and Water Conservation District.

Either enlarged or reduced copies of the soil map in this publicatien can be made by
commercial photographers, or they can be purchased on individual e¢rder from the Carto-
graphic Division, Seil Conservation Service, USDA, Washington, D.C. 20250,

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-
mation that can be applied in manag-
ing farms; in selecting sites for roads,
ponds, buildings, and other structures;
and in judging the suitability of tracts of
land for farming, industry, and recreation.

Liocating Soils

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

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

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information, This guide lists
all the soils of the county in alphabetic
order by map symbol. It shows the page
where each kind of soil is described, and
also the page for the capability unit or
any other group in which the soil has been
placed.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the

information in the text. Translucent ma-
terial can be used as an overlay over the
soil map and colored to show soils that
have the same limitation or suitability.
For example, soils that have a slight limi-
tation for a given use can be colored green,
those with a moderate limitation can be
colored yellow, and those with a severe
limitation can be colored red.

Farmers and those who work with
farmers can learn about use and manage-
ment of the soils from the soil descriptions
and from the discussions of the capability
units.

Game managers, sportsmen, and others
can find information about soils and wild-
life in the section “Use of the Soils for
Wildlife.”

Community planners and others can
read about soil properties that affect the
choice of sites for recreation areas in the
section “Use of the Soils for Recreation.”

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

Secientists and others can read about
how the soils formed and how they are
classified in the section “Formation and
Classification of Seils.”

Newcomers in Delaware County may
be especially interested in the section
“General Soil Map,” where broad pat-
terns of soils are described. They may also
be interested in the section “General
Nature of the County.”

Cover:
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UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH PURDUE UNIVERSITY AGRICULTURAL
EXPERIMENT STATION

ELAWARK COUNTY is in the east-central part of

Indiana [(fie. 1)] The county Las a total arvea of

398 square miles, or 254,720 acres. Muncie, the county seat,

is the largest city in the county and is known for its
industries.
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Figure 1.—Location of Delaware County in Indiana.

Farming is the leading oceupation in Delaware County,
though many people are employed by industry and some
of the workers commute to Anderson, Marion, and Indi-
anapolis. About half the farm income comes from the sale
of field ecrops or special crops and half from the sale of
livestock and livestock products. Corn, soybeans, wheat,
and hay are the dominant crops. Dairy and beef catile,
hogs, chickens, and turkeys are raised extensively.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Delaware County, where they are located,
and how they can be used. The soil scientists went into
the county knowing they likely would find many soils
they had already seen and perhaps some they had not.
They observed the steepness, length, and shape of slopes,
the size and speed of streams, the kinds of native plants
or crops, the kinds of rock, and many facts about the
soils. They dug many holes to expose soil profiles. A pro-
file is the sequence of natural Iayers, or horizons, In a
soil; it extends from the surface down intoc the parent
material that has not been changed much by leaching or
by the action of plant roots.

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They
clagsified and named the soils according to nationwide,
uniform procedures. The so¢! serics and the s¢il phase
are the categories of soil classification most used in a local
survey.,

Soils that have profiles almost alike make up a soil
series, Except for different texture in the surface layer, all
the soils of one series have major horizons that are similar
in thickness, arrangement, and other important charac-
teristics. Fach goil series is named for a town or other
weographic feature near the place where a soil of that
series was first observed and mapped. Brookston and
Blount, for example, are the names of two goil series.
All the soils in the United States having the same series
name are essentially alike in those characteristics that
affect their behavior in the undisturbed landscape.

1



2 S0IL. SURVEY

Soils of one series can differ in texture of the surface
soil and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases (9).* The
name of a soil phase indicates a feature that affects man-
agement. For example, Miami silt loam, 2 to 6 percent
slopes, eroded, is one of several phases within the Miami
series.

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

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

Some mapping units are made up of soils of different
series, or of different phases within one series. One such
kind of mapping unit is shown on the soil map of Dela-
ware County—an undifferentiated group.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern and
proportion of solls are not uniform. An area shown on
the map may be made up of only one of the dominant
soils, or of two or more. The name of an undifferentiated
group consists of the names of the dominant soils, joined
by “and.” Pewamo and Brookston silt loams, overwash,
is the only undifferentiated group mapped in Delaware
County.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, or so severely eroded
that it cannot be classified by soil series. These places are
shown on the soil map and are described in the survey,
but they are called land types and are given descriptive
names. Made land is a land type in Delaware County.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
enginecring tests. Laboratory data from the same kinds
of soil in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soil. Yields under defined management are
estimated for all the soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have heen as-
sembled. The mass of detailed information then needs to
be organized in such a way as to be readily useful to
different groups of users, among them farmers, managers
of woodland and rangeland, and engineers.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test

! Italic numbers in parentheses refer to Literature Cited, p. 64.

these groups by further study and by consultation with
farmers, agronomists, engineers, and others, then adjust
the groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their behav-
ior under present methods of use and management.

General Soil Map

The general =oil map at the back of this survey shows,
in color, the soil associations in Delaware County. A soil
association is a landscape that has a distinctive propor-
tional pattern of goils. It normally consists of one or more
soils and at least one minor soil, and it is named for the
major soils. The soils in one association may occur in
another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in a county, or who want
to know the location of large tracts that are suitable for
a certain kind of land use. Such a map is a useful general
guide in managing a watershed, a wooded tract, or a
wildlife area, or in planning engineering works, recrea-
tional facilities, and community developments. It is not
a suitable map for planning the management of a farm
or field, or for selecting the exact location of a road,
building, or similar structure, because the soils in any
one association ordinarily differ in slope, depth, stoni-
ness, drainage, and other characteristics that affect their
management,

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

1. Blount-Pewamo-Morley Association

Mainly  somewhat poorly drained and wvery poorly
drained, nearly level and gently sloping, medivm tei-
tured and moderately fine textured soils that have a fine-
textured layer in the subsoil; formed in glocial il on
uplands

This association is on uplands. The Pewamo soils are
in broad depressions and narrow fingerlike areas within
. The Morley =zoils occupy

areas of Blount soils [(fig. 2

Figure 2—Blount and Pewamo soils in association 1. Blount soils
in light areas in foreground, and Pewamo soils in darker areas in
background.
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oval-shaped knclls at slightly higher elevations than
Blount and Pewaino soils.

The association ccecupies about 190 square miles, or
about. 48 nercent of the county. Blount soils make up
about 44 percent of the association; Pewamo soils, about
41 percent; Morley r~01]S, abeut § percent; and the minor
soils, the remaining 7 percent.

Blount soils are somewhat poorly drained. They are
mostly nearly level, but in places they have short gentle
slopes. Their surface layer iz medium textnred. The
brown subsoil is mottled and containg a layer of fine-
textured material. It is underlain by ITIOdE‘I“’ltE‘lV fine tex-
tured till at a depth between 20 and 40 inches.

Pewamo soils are deep and very poorly drained. Their
surface layer is moderately fine {extured. The gray sub-
soil is mottled and contains a layer of fine- textured mate-
rial. Moderately fine textured till is at a depth between
36 and 55 inches.

Morley soils are deep, well drained, and gently sloping.
Their surface la wyer is medium textured and moderately
fine textured. The subsoil is mainly fine textured and is
mottled in places in the lower part. Tt is underlain by
moderately fine textured till at a depth between 20 and
40 inches.

The Carlisle and Kokomo soils are among the mmt)r
soils in this association. They are in (]E'p]’.bnh]()n‘s and a
very poorly drained.

Wetness is a major lmitation on Blount and Pewamo
solls, and artificial drainage is needed lor good growth of
erops. Krosion is a hazard on the gently sloping Morley
soils.

The soils in this association are suited fo intengive
cropping. Corn, soybeans, and small grains grown for
cash are the commmon crops. A few arsas have a cover of
hardwoods.

Limitations for urban development and for septic sys-
tems are severe on the mujor soils of this aszociation.

2. Morley-Blount-Fox Association

Well-drained and somewhat poorly drained, nearly level
to strangly sloping, medium teztured and moderately fine
teatured soils; formed ia glaciel Hil and oubwash on
uplunds and terraces

This agsoeiation is on uplands and terraces. The Blount
solls ocenr wit]n'n larger areas of Morley soils in areas
1 to 5 acres in size and in larger continuous areas. The
Fox soils are on terraces, kames, and eskers.

The association oceupies about 36 square miles, or about
O percent of the county. Morley soils make up about 45
percent of the association; Blount soils, about 25 percent;
and Fox soils, about 25 percent [(Tig. 3). The remaining 5
percent 13 minor soils.

Morley solls are deep, well drained, and gently sloping
to strongly sloping. They occupy the higher parts of this
association, Their surface layer iz medium textured and
moderately fine textured. The subgoll is mainly fine tex-
tured. In some places where slopes are gentle, the subsoil
1s mottled in the lower part. Moderately fine textured till
is at a depth between 20 and 40 inches.

Blount seils are deep, somewhat poorly drained, and
nearly level and gently sloping. Their surface layer is
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medium textured. The brown subsoil is mottled and con-
tains a layer of fine-textured material. It is underlain by
moderately fine textured till at o depth between 20 and
40 inches.

Fox soils are moderately deep to sand and gravel. They
are nearly level o strongly slopmg and well drained.
Their surface layer is medium textured and moderately
fine textured. The reddish-brown subseil is moderately
fine textured and moderately coarse textured. Loose,
stratified gravel and sand are at a depth between 20 and
40 inches,

The Genesee, Ockley, and Pewamo soils are among the
minor soils in this association. Genesee soils occupy nar-
row flood plains, and Ockley soils are in outwash areas.
These soils are well drained. The Pewamo soils are n
depresstons, and they are very poorly drained.

The soilg in this asgociation are suited to moderate to
heavy cropping. Ercsion is the chief hazard on Morley
soils, and Blount soils require artificial drainage. Corn,
soybeans, and small graing are the dominant crops on the
level to moderately sloping soils. On the more strongly
sloping soils, farming is more peneral, the eropping sys-
tems include pasture, and the number of livestock on the
farms is greater. Iardwoods of poor quality grow on the
steeper breaks, many of which are pastured.

The Morley and Blount soils in this association have
severe limitations for urban development and septic sys-
tems. Also, the shrink-swell potential of soils In wet areas
places limitations on the construetion of footings and
driveways, The well-drained soils that are moderately
deep to gravel and sand have slight limitations for septic
gystems. Shallow wells in these sotls, however, are subject
to pollution from nearby septic tanks.

3. Brookston-Kokemo-Fox Association

Very poorly drained ond well-drained, nearly level and
gently sloping, medivm tewtured and moderately fine
teatured soils; formed in lommy, gravelly, ond sandy
maoterials on outwash plains, lakebeds, and terraces

The Brookston soils in this association occupy nearly
level areas and broad depressions. Areas of the Kokomo
soils are in shullow, isolated lakebeds and valley trains.

This association occupies about 40 square miles, or about
1() percent of the county. Brookston soils make up about

38 percent of the association, Kokomo soils ‘lhollt 35
pucenf. dnd Fox soils about 20 percent ( The
remaining 7 percent is minor soils.

The Trookston soils are decp and are very poorly
drained. Their surface Iayer and subsoil are moderately
fine textured. The gray subsoil is stony. It is underlain, at
a depth between 30 and 50 inches, by medium textured to
moderately coarse textured outw ash.

Kokomao soils are deep and are very poorly drained.
Their surface layer iz moderately fine teztured and 1n
places it is mucky silt loam. The dark-gray subsoil is
moderately fine textured and is mottled below a depth

of 18 inches. Stratified sand and silt are at a depth be-
tween 36 and 30 inches and contain layers of clay and
oravel 1n places.

Tox solls are well drained and nearly level and gently
sloping. They are moderately deep to sand and gravel
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Figure 3.—Major soils in association 2 and their retationship to the landscape.

and have a medium-textured surface layer. The reddish-
brown subsoil is moderately fine textured and moderately
coarse textured. Loose stratified gravel and sand are at a
depth between 20 and 40 inches. In places silt and clayey
material are mixed with the gravel and sand.

Crosby and Blount soils are among the minor soils in
this association,

Wetness is a major limitation on Brookston and Ko-
komo solls. In addition cobblestones and boulders on
the surface and in the subsoil limit farming and drain-
age operations on Brookston soils. Fox soils are dronghty
during dry periods, and they are subject to erosion on
slopes.

The soils in this association are suited to intensive
cropping. Corn, soybeans, and small grains grown for
cash are the common crops. Some small stony areas of
Brookston and Fox soils are used as pasture. Hardwoods
of poor quality grow in a few places. These areas are
used ag pasture or to provide shelter for livestock.

The wet, soils in this association have severe limitations
for urban development and septic systeins, The well-
drained soils that are moderately deep to gravel and sand
have only slight limitations for septic systems, Shallow
wells in these soils, however, arc subject to pollution
from nearby septic systems,

4. Crosby-Brookston-Miami Association

Moinly somewhat poorly drained and very poorly drained,
level to moderately sloping, medium tewtured and moder-
ately fine textured soils; formed in glacial till on uplands

This association is on uplands. The Crosby soils are
on low ridges and in areas known locally as “gray flats.”
Brookston soils occupy level areas and depressions that
range from fingerlike draws to broad flate. The Miami
soils are on ridges within areas of Crosby and Brookston
sonls,

The association oceupies about 80 square miles, or about
20 percent of the county. Crosby soils make up about 45
percent of the association: Brookston soils, about 40 per-
cent; and Miami soils about 12 percent MThe re-
maining 3 percent 18 minor soils.

The Crosby soils are deep and are somewhat poorly
drained. Their surface layer is medium textured. The
hrown subsoil is moderately fine textured and is mottled.
It is underlain by medinm-textured till at a depth between
24 and 40 inches.

Brookston soils are deep and very poorly drained. The
surface layer and gray subsoil are moderately fine tex-
tured, and the subsoil is mottled. Medium-textured till
is at a depth between 36 and 55 inches.
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Miami soils are deep, well drained, and nearly level
to moderately sloping. The surface lfn'er is medium tex-
tured, and the brown subsoil is moderately fine textured.
Medinm-textured till is at a depth between 20 and 42
inches.

The Fox and Rensselaer soils are among the minor soils
in this association. The Fox soils are on gravelly knolls
and are well drained. The Rensselaer soils are in depres-
sions in lakebeds and in adjoining valley trains. They are
very poorly drained.

Wetness is the major limitation of =301ls in this associa-
tion. Artificial drainage is needed | good growth of
crops on Croshy and Brookston soils ( ﬁO'. Gb. Erosion is a
hazard on the &;loplno' soils,

These soils are cmted to intensive cropping. Corn, soy-
beans, and small grains grown for cash are the common
crops. A few areas have a cover of hardwoods.

Limitations for urban development and for septic
systems are severe on the major soils of this association.
Some of the minor seils, however, have only a moderate
limitation for septic tank filter fields.

5. Miami-Fox-Martinsville Association

Well-drained, nearly level to strongly sloping, moderately
fine textured to moderately coarse lextured soils; formed
in glacial till and outwash on wplands and lerraces

This association consists of soils on uplands and ter-
races. The Miami soils are on uplands; the Fox soils
are on kames, eskers, and terraces; and the Martinsville
goils are on terraces and outwash areas.

The association occupies about 40 square miles, or about
10 percent of the county. Miami soils make up about 50
percent of the association; IFox soils, about 30 percent;
Martinsville soils, about 15 percent: and minor soils, the
remaining 5 percent.

Miami soils are well drained and nearly level to strong-
1y sloping. Their surface layer is medinm textured ‘md
moderately fine textured. The brewn subso’l is moderately
fine textured and is underlain by medium-textured till
at a depth between 20 and 42 inches.

Figure 6.—
areas are Crosby; darker ponded areas are Brookston.

pical area of Crosby and Brookston soils. Lighter

Fox soils are well drained and are nearly level and
strongly sloping. They are moderately deep to sand and
orav el The surface l‘wer is medinm textured and moder
‘ltel\ fine textured, and the reddish-brown subsoil is
moderately fine textured and moderately coarse textured.
Loose, stratified sand and gravel are at a depth between
20 and 40 inches.

Martinsville soils are deep, well drained, and nearly
level and gently sloping. The surface layer is moderately
coarse textuled and the reddish-brown subsoil is mainly
moderately fine textured. Stratified sand, silt, and some
fine gravel are at a depth between 40 and 55 1nche‘3

The Brookston, Crosby, and Rensselaer soils are
among the minor soﬂs of this association. Brookston and
Rensselaer soils are in depressions within areas of Miami
and Martinsville soils, and they are very poorly drained.
Crosby soils are within areas of Miami soils, and they are
somewhat. poorly drained.

The nearly level and gently sloping soils in this asso-
ciation are suited to intensive cropping. The sloping and
strongly sloping soils are suited to cropping systems that
provide hay and pasture in addition to the other erops.
Corn, soy beans, and small grains are the common erops.
On the ﬂlopmtr soils the trend is toward general farming
and the raising of livestock. A few areas Thave a cover of
hardwoods.

The major soils have slight or moderate limitations for
urban development and for septic systems. Erosion is
the chief hazard affecting grading and other construction
work.

6. Carlisle-Linwood-Genesee-Sloan
Association

Very poorly drained to well-dvoined, nearly level soils;
formed in organic and alluvial deposits

This association is on first bottoms along major streams
and their tributaries, in muck pockets, and in depressions
in narrow valleys. The organic Carlisle and Linwood
solls are In p(}(-l\eﬂlke depleﬂsmn:. mostly on uplands
and terraces. The alluvial Genesee and Sloan soils are
on flood plains.

The association oceupies about 12 square miles, or
about 3 percent of the county. About 45 percent of the
association is Carlisle and Linwood soils, and about 45
percent is (enesee and Sloan soils. The remaining 10
percent 1s minor soils.

The Carlisle and Linwood soils are deep, and they arg
very poorly drained. Their surface and subsurface l.wem
are granular muck. These layers in the Carlisle soils are
underlain by muck and peth to a depth of 42 inches or
more. The grannlar muck in Linwood soils is underlain
by medium-textured material at a depth of 12 to 49
mches.

Genesee and Sloan soils are deep. Genesee soils are well
drained, and Sloan soils are very poorly drained. The
surface ](,LV[-‘]. of these soils is medium textured. At a depth
of 20 to 40 inches Sloan soils are underlain by silt loam,
loamy sand, and, in places, clay.

The Kokomo, Rosq Shoals and Wallkill are among the
minor soils in this association. The Wallkill and I&okﬂmo
soils occur with the organic Carlisle and Linwood soils,
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and they are very poorly drained. The deep, dark-colored
Ross and Shoals soils are on flood plains. Ross soils are
well drained, and Shoals soils are somewhat poorly
drained. :

The soils in this association are suited to intensive
cropping. Corn and soybeans are the common crops, but a
few idle areas have a cover of hardwoods. The alluvial
Genesee, Shoals, and Sloan soils [[fig. 7)] are subject to
seasonal flooding by nearby streamsTte organic Carlisle
and Linwood soils are subject to ponding during wet
seasons.

Limitations for urban development, septic systems, and
highway construction are severe on the major soils of
this association. '

Descriptions of the Soils

In this section the soil series and mapping units of
Delaware County are described in alphabetic order. The
procedure is to describe first the soil series, and then the
mapping units in that series. Thus, to get full information
on any mapping unit, it is necessary to read both the
description of that unit and the description of the soil
series to which the unit belongs.

Itach series contains a short description of a repre-
sentative soil profile and a much more detailed deserip-
tion of the same profile that scientists, engineers, and
others can use in making highly technical interpretations.
If the profile of a given mapping unit differs from the
representative profile, the dilferences are stated in the
description of the mapping unit or they are apparent in
the name of the mapping unit. The colors described are
for moist soil, unless otherwise noted.

As mentioned in the section “ITow This Survey Was
Made,” not all mapping units are members of a soil
series. Borrow pits, for example, does not belong to a soil
series, but nevertheless, it is listed in alphabetic order
along with the soil series,

Many of the terms used in describing the soil series
and the mapping units are defined in the Glossary, and
some are defined in the section “How This Survey Was
Made.” Following the name of each mapping unit is a
symbol in parentheses. This symbol identifies the mapping

Figure 7.—Typical area of Genesee, Sheals, and Sloan seils on
nearly level flood plains. These soils are well suited to row
crops.

410-187—71 2

unit on the detailed soil map, which is at the back of
this survey. The approximate acreage and_proportionate
extent, of the mapping units are shown inftable 1 All of
the mapping units in the county are listedm the “Guide
to Mapping Units” at the back of this survey, which
also shows the capability unit, wildlife group, and rec-
reational group each mapping unit is in.

Blount Series

The Blount series consists of deep, nearly level and
gently sloping, somewhat poorly drained soils on nplands.
These soils formed in glacial till that had a mantle of
loess 7 to 11 inches thick. The native vegetation was
mixed hardwoods.

In a representative profile the surface layer is dark
grayish-brown silt loam about 7 inches thick. Just below
s about 2 inches of light brownish-gray cilt loam. The
subsoil, about 24 inches thick, is brown to dark grayish-
brown and is dominantly silty eclay. It has yellowish-
brown mottles. The underlying material is olive-brown
silty clay loam glacial till that is mottled and calcareous.

Blount soils are low in content of organic matter. The
supply of phosphorus is low, and the supply of potassium
is medium or high. Available moisture capacity is high,
and permeability is slow. Runoff is slow on the nearly
level soils and medium on the gently sloping ones. The
plow layer is medium acid in areas that have not been
limed.

These soils are well suited to corn, soybeans, and small
grains. Crops on these soils respond well to lime and
fertilizer. Wetness is a major limitation in the nearly
level soils. On eroded gently sloping soils, erosion is the
major hazard.

Representative profile of Blount silt loam, 0 to 2 per-
cent slopes, in a cultivated field; 858 feet south and 125
feet west of the northeast corner of ST14 sec. 8, T. 22 N,
R.10 E.:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine and medium, granular structure; friable;
neutral; abrupt, smooth boundary.

A2—7 to 9 inches, light brownish-gray (10YR 6/2) silt loam;
common, fine, distinct, yellowish-brown (10YR 5/6)
mottles; weak, thin, platy structure; friable; slightly
acid; abrupt, smooth boundary.

B1—9 to 13 inches, grayish-brown (10YR 5/2) silty clay
loam: many, medium, distinet, yellowish-brown
(10YR 5/G) mottles; moderate, medium, subangular
bhlocky structure; firm; medium acid; clear, wavy
boundary.

B21t—13 to 18 inches, brown (10YR 4/3) silty clay; many,
medium, distinet, grayish-brown (10YR 5/2) mottles;
strong, medium, angular blocky structure; firm ;
thin, faint. dark-gray (10YR 4/1) clay films on most
ped faces; a few, soft, round, black (N 2/0) man-
ganese concretions ; medium acid; clear, wavy bound-
ary.

B22t—18 to 27 inches, dark grayish-brown (10YR 4/2) silty
clay; common, medium, distinct, yellowish-brown
(10YR 5/6) mottles; weak, coarse, prismatic struc-
ture parting to strong, coarse, angular blocky; very
firm; thin, distinet, dark-gray (10YR 4/1) clay
films on all ped faces; a few, soft, round, black (N
2/0) manganese concretions; strongly acid; abrupt,
wavy boundary.
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TABLE 1.—Approximate acreage and proportionate extent of the soils

| |

Soil | Acres Percent Soil Acres Percent
Blount =ilt loam, 0 to 2 percent slopes_.________| 52, 898 20. & || Miami silt loam, gravelly substratum, 6 to 12
Blount silt loam, 2 to 4 percent slopes..___.... 2, 268 .9 percent slopes, eroded_____ .. _____ 496 0.2
Blount silt loam, 2 to 4 percent slopes, eroded._| 2, 362 .9 | Miami silt loam, heavy substratum, 0 to 2
Bortow pits_ cscosppeesecessmamassnsmimms s 975 .4 percent SloPes__ciocswnsssicssssnsnsesgs 393 .2
Brookston silty clay loam._ - - __ - __ 18, 613 7.3 || Miami silt loam, heavy substratum, 2 to 6
Brookston silty elay loam, stony subsoil_______ 6, 233 2.4 percent sloPefio: oo st e et e 631 .2
Carlislemuek____ - 1, 242 .5 || Miami clay loam, 2 to 6 percent slopes, severely
Crosby silt loam, 0 to 2 percent slopes... .| 18, 983 7.5 eroded . _ __ . 1, 217 .5
Crosby silt loam, stony subsoil, 0 to 2 percent Miami eclay loam, 6 to 12 pereent slopes,

SlODE s e i S e S S 669 .3 severely eroded. cocuoe coicmnrnnn smammman 3, 603 1.4
Fox silt loam, 0 to 2 percent slopes_ - \ 3, 141 1. 2 || Morley silt loam, 2 to 6 percent slopes_ _______ 4,042 1. 6
Fox silt loam, 2 to 6 percent slopes_ . ___ | 4,048 1. 6 || Morley silt loam, 2 to 6 percent slopes, eroded__| 12, 998 5.1
Fox gravelly clay loam, 2 to 6 percent slopes, Morley silt loam, 6 to 18 percent slopes, eroded.- 781 .3

geverely erodedcounsmvmosr oo s 283 .1 || Morley silt loam, gravelly substratum, 2 to 6
Fox gravelly elay loam, 6 to 12 percent slopes, percent slopes, eroded___ . ______________ 390 .2

EE B s Tu Y SO S S 1, 171 .5 || Morley silt loam, gravelly substratum, 6 to 12
Fox loam, 6 to 12 percent slopes, eroded_______ 518 .2 | percent slopes, eroded_____________________ 453 i
Fox loam, 12 to 18 perecent slopes, eroded _____ 642 .3 | Morley silty eclay loam, 2 to 6 percent slopes,

Gleneses Sl J0AM . commwn me mr s o 1, 563 .6 goverely eroded - cocme s e e e 2, D89 .8
Gravel pits and Stone quarries. . _______ 300 .1 || Morley silty clay loam, 6 to 12 percent slopes,

Hennepin loam, 18 to 50 percent slopes_ . ____ 1, 918 .8 severely eroded___________________________ 2, 301 wil)
Kokomo silty clay loam, stratified substratum__| 4, 078 1. 6 || Ockley silt loam, 0 to 2 percent slopes_________ 440 .
Kokomo mucky silt loam, stratified substratum_| 1, 207 .5 || Ockley silt loam, 2 to 6 percent slopes____..___ 1 484 .2
TAnWood TATCK: wownm e e e i o s e 1, 115 .4 || Pewamo silty elay loam_____.___________.__-_ - 57,136 22, 4
Made land__ oo 1, 000 | .4 || Pewamo silty clay loam, stratified substratum__| 2, 744 1.1
Martinsville loam, 0 to 2 percent slopes_ . _____ 658 .3 || Pewamo and Brookston silt loams, overwash___ 1, 369 s
Martinaville loam, 2 to 6 pereent glopes_______ 863 .3 || Rensselaer silty elay loam___________________ 7,981 | 3.1
Martinsville sandy loam, 6 to 12 percent slopes, Roos8:8ilt loamiz co s v semn g s s 380 | .2

PO B s o i 304 .1 || Sebewasilty clayloam______________ .- 872 ]
Miami silt loam, 0 to 2 percent slopes_________ 8, 300 3.3 | Shoalssiltloam__ - 574 i
Miami silt loam, 2 to 6 percent slopes, eroded__| 11, 037 4.3 || Sloan silt loam._ _ ... 810 -
Miami silt loam, 6 to 12 percent slopes, eroded_ 1, 136 A | Walldll gilt I6ar e e gue goos s smmmnm saammamal 357 ol
Miami silt loam, 12 to 18 percent slopes_______ 320 o 1 Permanent streams and reservoirs_ ___ . 1, 580 B
Miami silt loam, gravelly substratum, 0 to 2 |

pereent slopes__ . ____________ | 1, 940 .8 4 £ 1 SO = 7. 1 254, 720 100. 0
Miami silt loam, gravelly substratum, 2 to 6

percent Slopes. ____ccssessessacssseaesmae 814 .3

B3—27 to 33 inches, grayish-brown (10YR 5/2) silty clay

loam; common, medium,

distinet,

yellowish-brown

(10YR 5/6) mottles; weak, coarse, angular blocky
structure; firm; thin, distinet, dark-gray (10YR 4/1)
clay films on many ped faces; common nodules of

secondary lime; calcareous.

(—88 to 60 inches, olive-brown (2.5Y 4/4) silty clay loam
till ; many, medium, distinct, yellowish-brown (10YR
5/4) and gray (10YR 5/1) mottles; massive; firm;
a few, dark-gray (10YR 4/1) organic coatings and
clay coatings in root channels and in cracks; a few
glacial pebbles that increase in number with depth;

calcareous.

The A horizon is G to 10 inches thick. The B horizon ranges
in texture from silty clay loam to silty clay. The A horizon
is lighter colored and finer textured in eroded areas because
material from the B horizon has been mixed with the remain-
ing A horizon. Depth to the C horizon is 20 to 40 inches.
This horizon ranges from clay loam to silty clay loam in

texture and from brown to olive brown in

color.

Blount soils have a finer textured, more compact subsoil
than Crosby soils but occupy similar positions on the land-
scape., They lack the cobblestones and houlders in the sub-
soil typical of the stony subsoeil phase of Crosby soils.

Blount silt loam, 0 to 2 percent slopes (BIA).—Most
areas of this soil are on broad flats in the northern two-
thirds of the county, but small areas ocenr as islands in
large darker colored depressions. This soil has the profile

described as representative of the series.

Included with this soil in mapping are small areas that
have slopes of 2 to 4 percent and some areas that are
moderately eroded. Also included are small areas of very

poorly drained Pewamo soils.

This Blount soil is used intensively for crops
though wetness is a major limitation. If this soil 1s

Figure 8.—Plowed field mostly of a Blount silt loam prepared for
planting corn.
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drained, it is well snited to all crops commonly grown in
the county. Capability unit TTw-2,

Blount silt loam, 2 to 4 percent slopes (BIB).—This
soil occupies knolls, small ridges, and divides near small
drainageways in the northern two-thirds of the county.
The combined thickness of the surface layer and subsoil
is 4 to 8 inches thinner than in the profile described as
representative for the series. The mapped areas generally
are I to 5 acres in size.

Included with this soil in mapping are small areas of
moderately eroded soils. Also included are small narrow
dr.z{inageways made up of very poorly drained Pewamo
soils.

This soil ig used intensively for crops, though wetness
is & major limitation. The soil also is susceptible to ero-
sion. If this soil is drained, it is well snited to all crops
commonly grown in the county. Capability unit Ile-12.

Blount silt loam, 2 to 4 percent slopes, eroded (BIE2}.—

- This goil occupies knolls, ridges, and divides near drain-
ageways in the northern two-thirds of the county. The
plow layer is & mixture of the original grayish-brown
surface soil and the yellowish-brown clayey subsoil. The
combined thickness of the surface layer and subsoil is
8 to 12 inches thinner in this soil than in the profile
described as representative of the series, Mottling oceurs
at a depth of 8 to 18 inches.

Included with this soil in mapping are small areas that
are only slightly eroded. Also included are fairly large
areas where erosion has removed all of the original sur-
face layer and the clayey subsoil is exposed. Other small
areas consist of well-drained Morley soils.

This Blount soil is subject to further erosion, is more
difficult to cultivate than the less eroded soils, and becomes
cloddy if worked when wet. It is used intensively for
crops, and it is suited to all crops commonly grown in
the county. If feasible, all farming should be on the con-
tour to help control erosion. Adequate drainage can be
provided in many places by use of random tile. Capability
unit ITe-12.

Borrow Pits

Borrow pits (Bp) are areas from which the original
surface soil and underlying material have been remaoved
by excavation. The depth of the excavations ranges from
1 to 4 feet. Below the deeper excavations, the soil mate-
rial is medinm textured to moderately fine textured, cal-
careous, glacial till.

Some areas of Borrow pits have been refilled with com-
mercial waste material, stones, or gravel, and some have
bheen filled in with surrounding soil and are now farmed.
Commercial or residential buildings have heen built on
most of the areas, and topsoll has been added in places
so that lawn grasses can be established. Idle areas support
such vegetation as shrubs, weeds, or native grasses. Water
stands in the vacant areas during wet periods. Capability
unit VIle-2,

Brookston Series

The Drookston series consists of deep, nearly level and
depressional, very poorly drained soils on uplands. These
soils cccur mostly in the southern thivd of the county.

They formed in glacial till that has a mantle of loess ag
much as 18 inches thick, The native vegetation was mixed
hardwoods, swamp grasses, and sedges.

In a representative profile the surface layer is about 12
inches of very dark gray silty clay loam. The subsoil,
about 38 inches thick, is firm clay loam and silty clay
loam that is neutral throughout. It is dark gray mottled
with brown in the upper part and olive gray mottled with
yellowish brown in the lower part. The underlying mate-
rial is grayish-brown, mottled, calcareous loam glacial till.

Brookston soils are high in content of organic matter,
The supplies of phosphorus and potassium are low. Avail-
able moisture capacity is high, and permeability is slow.
Runoff is very slow, and water ponds on the surface in
places. The plow layer is neutral in areas that have not
been limed. The subsoil is neutral.

These soils are well suited to corn, soybeans, and small
grains, Crops on these soils respond well to fertilizer.
Wetness is the major limitation. Lime is not needed.

Representative profile of Brookston silty clay loam in
a cultivated field: 924 feet south and 705 feet west of the
northeast corner of SE14 sec. 7, T. 19 N, R. 10 E.:

Ap—0 to 9 inches, very dark gray (10YR 3/1) silty clay
loam; moderate, medium, granuvlar strocture; fri-
able; neutral ; abrupt, smooth boundary.

Al12 9 tp 12 inches, very dark gray (10YR 3/1) light silty
clay loam: weak, fine, subangular blocky struciure;
firm ; neutral; clear, smooth boundary.

B21tg—-12 to 25 inches, dark-gray (3Y 4/1) silty clay loam;
common, fine, distinct, brown (10YR 4/3) mottles;
moderate, fine, angular and subangular blocky struc-
ture; firm; thin very dark gray (10YR 3/1) clay
films on many ped faces; neutral, clear, wavy bound-
ary.

R22tg—25 to 37 inches, olive-gray (5Y 5/2) silty clay loam;
common, fine, distinet, yellowish-brown (10YR 5/4)
mottles; moderate, ruedium, angular blocky struc-
ture; firm; thick dark-gray (5Y 4/1) clay films on
all ped faces; neutral; clear, wavy boundary.

B23tg—37 to 50 inches, olive-gray (5Y 5/2) clay loam; many,
medium, distinet, yellowish-brown (10YR 5/6¢) mot-
tles; weak, coarse, prismatic structure parting to
moderate, medium and coarse, angular blocky; firm;
thick dark-gray (5Y 4/1) clay films on ped faces;
neutral ; abrupt, wavy boundary.

Cg—30 to 60 inches, grayish-brown (J0YR 5/2) loam {till;
many, medium, distinet, olive-brown (2.5Y 4/4) and
dark vellowish-brown (10YR 5/4) mottles; massive;
friable: thin gray (10YR 5/1) coatings and clay films
along root channels and in cracks; caleareous,

The Ap horizon is heavy silt loam or silty clay loam. The
A horizon rangesa from 10 to 15 inches in thickness, The B
horizon is clay loam to silty elay loam. Because of its sand
content, the material in the B22tg horizon generally feels
gritty when rubbed between the fingers. The C horizon is at
a depth of 30 to 55 inches. Tt ranges in texture from loam
to light elay loam,

Brookston =o0ils have a coarser textured, less compact sub-
soil than Pewamo soils, and they lack the silty subsoil and
underlying lacustrine silt and clay typical of the stratified
substratum of Pewamo goils. Their underlying material lacks
the stratified sand, silt, and gravel typical of Rensselaer soils.

Brookston silty clay loam (0 to 2 percent slopes) (Br).—
Most areas of this soil are on broad flats and in depres-
sions in the uplands. Some areas, however, are long and
narrow and extend into higher areas of surrounding soils.
This soil has the profilc described as representative of
the series. Lavers of sandy, gravelly, or silty material
4 to 6 inches thick are immediately above the underlying
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glacial till in places. The mapped areas generally are 2 to
40 acres or more in size.

Included with this soil in mapping are small areas of
very poorly drained Rensselaer soils and somewhat poorly
drained Crosby soils. Also included are small areas of a
soil that has a medium-textured surface layer.

This Brookston soil is used intensively for crops, though
wetness is a major limitation. If this soil is drained, it 1s
well suited to all crops commonly grown in the county.
The soil is sticky when wet, and it becomes cloddy 1f
worked when wet. Capability unit ITw-1.

Brookston silty clay loam, stony subsoil (0 to 2 per-
cent slopes) (Bs).—This soil is on flats and in depressions
on outwash areas and on terraces throughout the county.
Many boulders and cobblestones are in the subsoil. The
underlying material is stratified gravelly sandy loam,
gravelly loam, and gravelly silt loam. The mapped areas
range from 2 to 20 acres or more in size.-

Included with this soil in mapping are areas of some-
what poorly drained Crosby silt loam, stony subsoil, 0 to
2 percent slopes, and areas of soils that have a medium-
textured surface layer. In many places this soil is adjacent
to areas of very poorly drained Pewamo soils and of the
somewhat poorly drained Crosby silt loam, stony subsoil,
0 to 2 percent slopes.

Most areas of this Brookston soil are used intensively
for crops, though wetness is a major limitation. Tf this
soil is drained and the cobblestones and boulders are
removed, it is well suited to all crops commonly grown
in the county. The cobblestones and boulders in the sub-
soil and near the surface hinder the installing of drainage
tile and interfere with other farming operations. A few
areas can be used only as pasture because the boulders
and cobblestones have not been removed. Capability
unit ITw-1.

Carlisle Series

The Carlisle series consists of deep, very poorly drained
soils on broad flats and in pockets. These soils occur
throughout the county. They formed in fibrous plant re-
mains derived from native grasses, sedges, reeds, and
woody plants.

In a representative profile the surface layer is black
porous muck about 7 inches thick. Below are friable
layers of black and dark reddish-brown muck and partly
decomposed grasses and sedges. These layers are slightly
acid to medium acid. Brownish to dark olive-gray peat
and sedimentary peat are at a depth of about 31 inches.
The peat is slightly acid to neutral and is very porous.

Carlisle soils are very high in content of organic mat-
ter. The supplies of phosphorus and potassium are low.
Available moisture capacity is very high, and perme-
ability is moderately rapid. Runoff is very slow, and water
ponds on the surface in places. The plow layer is slightly
acid to medium acid in areas that have not been limed.

These soils are a good source for peat and humus. If
they are drained, they are well suited to corn, soybeans,
and tuberous root crops. Crops on these soils respond well
to lime and fertilizer. Wetness is the major limitation.

Representative profile of Carlisle muck in a cultivated
field; 720 feet east and 990 feet north of the southwest
corner of SW14 sec. 29, T. 22 N, R. 9 E.:

1—0 to 7 inches, black (N 2/0) muck; moderate, very fine
and fine, granular structure; friable; neutral;
abrupt, wavy boundary.

27 to 13 inches, black (N 2/0) muck; very wealk, coarse,
subangular blocky structure parting to moderate,
fine and medium, granular; friable; meutral; clear,
smooth boundary.

3—13 to 17 inches, black (N 2/0) muck; common, medium,
dark reddish-brown (3YR 3/2) iron stains; mod-
erate, medium, granular structure; friable; slightly
acid; abrupt, smooth boundary.

417 to 23 inches, dark reddish-brown (3YR 2/2) muck;
moderate, medium and thick, platy structure; fri-
able; small amounts of partly decomposed roots and
sedges ; slightly acid; abrupt, smooth boundary.

5—23 to 31 inches, dark reddish-brown (5YR 2/2) muclk that
is 80 percent partly decomposed wood fragments and
sedges; weal, thin, platy structure; friable; a few,
discontinuous, fine lenses of gray (T.5YR 5/0) silt
and clay; slightly acid; abrupt, smooth boundary.

6—31 to 60 inches, dark olive-gray (HY 3/2) partly decom-
posed sedges, leaves, stems, and woody material that
ig about 26 percent fibers; very weak, thin, platy
structure ; friable; neutral.

The content of partly decomposed reeds, sedges, and woody
fragments in the upper 3 feet ranges from 10 to 45 percent.
In a few isolated areas the content of woody fragments may
be more than 50 percent. At a depth of 17 to 31 inches, the
color ranges from black to dark reddish brown, The material
below a depth of 30 to 48 inches ranges from herbaceous
peaty material to sedimentary peat that seems rubbery.

Carlisle soils lack the underlying layers of medium-textured
mineral material typical of Linwood soils. Also, they lack the
dark grayvish-brown recent alluvium that is 10 to 20 inches
thick over the organic layers in Wallkill soils.

Carlisle muck (0 to 1 percent slopes) (Ca).—This is the
only Carlisle soil mapped in the county. The areas range
from 1 to 40 acres. In a few places thin layers of mineral
material are present in the mueck, and in many places
partly decomposed chunks of wood are common in the
lower part.

Included with this soil in mapping are small arcas
of very poorly drained Linwood and Wallkill soils.

If this soil is drained, it is well suited to row crops
and to special crops. Some areas are not used for crops
because they are low. Several areas of this soil contain
peat of high enoungh quality to be mined for commercial
markets Capability unit TTTw-S8.

Figure 9—Chunks of raw peat taken from Carlisle muck.
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Crosby Series

The Crosby series consists of deep, nearly level, some-
what pooﬂy drained soils on upland‘s These soils are
mostly in the southern third of the county. They formed
in glacial till that had a mantle of loess 7 to 11 inches
thick. The native vegetation wag mixed hardwoods.

In a representative profile the surface layer is dark
erayish-brown silt loam about 7 inches thick. Just below
18 about 2 inches of grayish-brown silt loam. The subsoil,
about 23 inches thick, is firm and slightly acid. It is dark
yellowish-brown silty clay loam in the upper part and
yellowish-brown eclay loam in the lower part, Grayish-
brown mottles occur throughout the subsoil. The under-
lying material ig yellowish- ‘brown caleareous loam glacial
til1. Tt has gray and Light brownish-gray mottles.

Crosby soils are low in content of organic matter. The
supply of phosphorus iz low, and the supp]v of potassinm
is medium or high. Available moisture capacity is high,
and pcrmeabilitv is slow. Runoif is slow on the nearly
level soils and medium on the gent]v sloping ones. The
plow layer iz medium acid in areas that have not heen
limed.

These soils are well guited to corn, sovbeans, and small
graing, Crops on these s01ls respond well to lime and fer-
tilizer. Wetness i1s the major limitation.

Representative profile of Crosby silt loam, 0 to 2 per-
cent slopes, in a cnltivated fleld; 594 fect west and 924
feat south of the northeast corner of SI14 sec. 32, T. 20
N, R. 10 E.:

Ap—0 to 7 inches, dark grayish-brown (10YRR 4/2) silt loam:

weak, fine and medium, granwlar structure; friable;
neutral ; abrupt, smooth houndary,

A2—1T to 9 inches, grayish-brown (10YR 5/2) silt loam ; com-
mon, fine, distinet, yellowish-brown (10YR 5/4 to
4/6) mottles; moderate, fine and medium, granular
structure; friable; medinm acid; abrupt, smooth
boundary.

B1—9 to 12 inches, dark yellowish-brown (10YR 4/4) light
silty clay loam; many, medium, distinef, grayish-
brown {10YR 5/2) mottles; weak, fine and medium,
subangular blocky structure; firm; dark-gray (10YIRR
4/1) clay films and silt films on all ped faces; medi-
um acid; clear, smooth boundary.

B21tg—12 te 15 inches, dark yellowish-brown (10YR 4/4)
gilty clay loam; many, medium, distinet, grayish-
brown (10YR 5/2) and gray (10YR 5/1) mottles;
moderate, medium and coarge, angular and subangu-
lar blocky strueture; firm; dark-gray (10YR 4/1)
clay films on most ped faces; slightly acid; clear,
smooth boundary.

B22tg—15 to 24 inches, yellowish-brown (10YR 5/4) clay
loam ; many, medium, distinet, grayish-brown (10YR
5/2) mottles; moderate, medinm and coarse, angular
blocky structure: firm; dark-gray (10YR 4/1) and
very dark grayigsh-brown (10YR 3/2) clay films on
all ped faces; slightly acid; clear, smooth boundary.

B23tg—24 to 32 inches, yellowigh-brown (10YR 5/6) clay
loam; many, medium, Jdistinct, grayish-brown (10YR
5/2} mottles; weak, medium, prismatic structure
parting to moderate, medium and coarse, angular
blocky; firm; dark-gray (10YR 4/1) and very dark
graFish-brown (10YR 3/2) clay films on most ped
faces, in voids, and penetrating as far as 3 inches
into the (! horizon; neutral; clear, smooth boundary,

C—382 to 60 inches, yellowish-brown (10YR 5/6) loam till;
many, medium, distinct, gray (10YR 6/1) and light
brownish-gray (10¥R 6/2) mottles: massive; fri-
able; many manganese and secondary lime concre-
tions; calcareouns.

The Ap horizon is mainly silt loam, but in places it con-
tains enough sand to feel gritty. The A horizen ranges from
7 to 12 inches in thickness. Texture of the B horizon ranges
from clay loam to silty c¢lay loam. The C horizon is at a depth
of 28 to 42 inches. It ranges from loam to light clay in tex-
ture and from yellowish brown to brown in color. In places
on the gentle slopes, material formerly in the subsoil is mixed
with the remaining gurface layer. Ag a result, In these places
the A horizon is lighter colored and finer textured than that
in the representative profile.

Crosby soils have a coarser textured, less compact subsoil
than Blount seoils but occupy similar positions on the land-
scape. Their subsoil is not so brown as that in the higher
Iying Miami soils.

Crosby silt loam, 0 to 2 percent slopes (CrA]—This
goll has the profile described as representative of the
series. Some areas are large, and others occur as small
islands in large dark-colored depressions. The mapped
areas generally are 1 to 40 acres in size.

Included with this soil in mapping are small areas of
Crosby soils on 2 to 4 percent slopes and small areas of
very poorly drained Brookston soils.

Thig goil is used intensively for crops, though wetness
is the major limitation. If drained, this soil iz well
snited to all crops commonly grown in the county.
Capability unit ITw-

Croshy silt loam, stony subsoil, 0 to 2 percent slopes
(CsA).—This so0il oceupies terrace and outwash aveas. The
subsoil is gravelly, and it contains many cobblestones
and boulders. The underlying material is stratified grav-
elly sandy loam, gm\*ell\, silt loam, and gravelly Toam,
Mapped areas of this soil range from 1 to 10 acres or
more,

Included with this soil in mapping are small areas of
soilg that have 2 to 6 percent slopes and small areas of
very poorly drained Brookston silty clay loam, stony
subsoil. Also included are areas of solls that are adjacent
to streams and have loose sand and gravel at a depth of
5 to 6 feetl.

This soil is used mostly for crops, though wetness
is the major limitation. If this soil is drained and the
boulders and cobblestones are removed, it is well suited
to all crops commonly grown in the county. Capability
unit ITw-2,

Fox Series

The Fox series consists of well-drained, nearly level
to strongly sloping soils that are modemte]v deep to
gravel and sand. They formed in loamy outwash and are
on terraces, kames, and eskers throughout the county.
The native Vegetation on these soils was mixed hardwood
trees.

In a representative profile the surface layer is about
3 inches of dark grayish-brown silt loam. Just below
1s about 3 inches of brown silt loam. The subsoil, which
is about 28 inches thick, is dominantly brown to reddish-
brown, firm clay loam. Tt is heavy silt loam in the upper
several inches and gravelly clay loam below. ILoose,
stratified, caleareous gravel and sand are at a depth be-
tween 20 and 40 inches,

Fox soils are low in content of organic matter, The sup-
ply of phosphorus is low in these soﬂs. and the content
of potassinm is medium. Available moisture capacity and
permeability are moderate. Runoff is very slow on the
nearly level soils, but it is rapid on the strongly sloping
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soils. The plow layer is medium acid in areas that have
not been Hmed.

These soils are well suited to fall-seeded small grains
and to legumes and hay crops. Corn and soybeans grow
well. Crops on these soils respond well to lime and fer-
tilizer. The major hazards are erosion on sloping areas
and droughtiness during long dry periods.

Representative profile of Fox silt loam, 0 to 2 percent
slopes, in a cultivated field; 726 feet west and 140 feet
south of the northeast corner of NW14 sec. 28, T, 20 N,
R. 11 E.:

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

A2—8 to 11 inches, brown (10YR 5/3) silt loam ; weak, medi-
um, platy structure parting te moderate, fine and
medium, granular; friable; medium acid; abrupt,
smooth boundary,

B1—I11 to 16 inches, yellowish-brown (10YR 5/6) heavy silt
loam; weal, medivm, subangular blocky structure;
friable; strongly acid; abrupt, wavy boundary.

IIB21t—16 to 23 inches, reddish-brown (5YR 4/4) clay loam;
moderate, fine, subangular blocky structure; firm;
thin dark-brown (7.53¥YR 3/2) clay films on many ped
faces; strongly acid; clear, wavy boundary.

IFB22t—23 to 34 inches, brown (7.0YR 4/4) elay loam that is
5 percent gravel; moderate, medium and coarse, sub-
angular blocky stricture; firm; medium dark-brown
{7.6YR 3/2) clay films on most ped faces; strongly
acid; clear, wavy houndary.

ITB3—34 to 39 inches, dark yellowish-brown (10YR 3/4)
gravelly clay loam that is 10 percent cobblestones;
weak, medinm and coarse, subangular blecky struc-
ture; firm; medium very dark grayish-brown (10YR
3/2) clay films on some ped faces and in root chan-
nels and eracks ; neutral : abrupt, irregular boundary.

IITC—39 to 60 inches, brown (10YR 5/3) and pale-brown
{10YR 6/8) gravel and sand; single grain; loose;
caleareous,

The Ap horizon is gilt loam, loam, or gravelly clay loam.
The B horizon ranges from heavy silt Ioam to clay loam and
sandy loam or gravelly clay leam, In places tongues of mate-
rial 3 to 10 inches wide extend from this horizon to as deep
a8 3 feet into the C horizon,

In some eroded areas, much of the original A horizon has
been washed away and material formerly in the I horizon
has been mixed with the remaining A horizon. In such areas
the A horizon is lighter colored and finer textured than that
deseribed in the representative profile.

Fox goils are shallower to looge sand and gravel than Ock-
ley soils but occupy similar positions on the landseape. They
have more gravel in the lower subsoil than Martinsville soils,
but they lack the underlying horizons of stratified sand and
silt typical of those soils.

Fox silt loam, 0 to 2 percent slopes [FsA).-This soil
occupies terraces and outwash areas throughout the
county. It has the profile described as representative for
the series. Depth to limy gravel varies within short dis-
tances, but it generally is 30 to 40 inchez. The mapped
areas range from 2 to 30 acres or more In size.

Included in mapping with this soil are small areas of
soil that has silty and clayey material in the snbstratum.
Also included are some areas that have boulders in the
lower subsoil.

This Fox soil is droughty in summer. It is easy to till
and is used intensively for crops. This soil is well suited
to fall-seeded small grains and alfalfa, and it is suited to
all crops commonly grown in the county. Capability
unit Ils~1,

Fox silt loam, 2 to 6 percent slopes (FsB).—This goil
occupies knolls and ridges within terraces and outwash
areas throughout the county. Slopes are short and are
dissected by short drainageways. About one-third of the
acreage is moderately eroded. In these areas plowing has
mixed material formerly in the subsoil with the remain-
ing surface layer. Depth to limy sand and gravel varies
within short distances, but it generally is 28 to 34 inches,

Included with this soll in mapping are small areas of
soil that has silty and clayey material in the substratum,
Also included are soils that have a surface layer of loam
or sandy loam.

This Fox soil is susceptible to erosion and is droughty
in summer. It is used intensively for crops, and it is
suited to all crops commonly grown in the county. If
feasible, all Tarming shounld be on the contour to avoid
further erosion, Capability unit ITe-9.

Fox gravelly clay loam, 2 to 6 percent slopes, severe-
ly eroded [FxB3).—This soil occupies breaks within ter-
races and outwash areas throughout the eounty and is
adjacent to streams. The slopes are short and in the same
area they frequently face different directions. Erosion has
removed most of the original surface layer. The plow
layer is now dominantly brown to reddish-brown clay
loam that formerly was in the subsoil. It is finer textured
than that in the profile described for the series. Tn many
Places the subsoil and underlying gravelly material are
exposed. Depth to loose gravel and sand is abont 30 inches.

Included with this soil in mapping are small areas of
soil that is moderately eroded.

This soil is droughty most of the year. It is subject to
further erosion, and practices that control erosion are
needed. Stones on the surface make tillage difficult in
places. Capability unit IT1e-9.

Fox gravelly clay loam, 6 to 12 percent slopes, severe-
ly eroded (FxC3)—This s0il occupies breaks within ter-
races and outwash areas throughout the county and is
adjacent to streams. The slopes are both convex and con-
cave, and in places gravelly material is exposed. Frosion
has removed most of the original surface layer. The plow
layer is now dominantly brown to reddish-brown gravelly
clay loam that formerly was in the subsoil. It 1s finer
textured than that in the profile deseribed for the series.
Depth to loose gravel and sand generally is 24 to 30
inches, but it is ag little as 18 inches in places.

Included with this soil in mapping are small areas of
soil that has 12 to 18 percent slopes and is moderately
eroded.

This Fox soil is subject to further erosion and is
droughty for several months of the vear. In addition
gravel and cobblestones on the surface make tillage diffi-
cult. The soil is well suited to pasture and hay erops, but
practices that control erosion are needed to maintain crop
growth. Capability unit I'Ve-9.

Fox loam, 6 to 12 percent slopes, eroded [FoC2).~—This
soil occupies breaks and short slopes on terraces, kames,
and eskers throughout the county. The plow layer is a
mixture of grayish-brown material from the original sur-
face layer and of vellowish-brown material formerly in
the subsoil. In places the dark reddish-brown subsoil is
exposed. Depth to gravel and sand generally is 24 io 30
inches, but in places it is as little as 20 inches,
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This soil is subject to further erosion and is droughty
in summer. Tt is more difficult to cultivate than the less
eroded soils and it becomes cloddy if worked when too
wet. If erosion ig controlled, the so1l is suited to the crops
commonly grown in the county. Crops on this soil
respond well to lime and fertilizer. This soil is commonly
111%%61 as a source of gravel and sand. Capability unit

e-D,

Fox loam, 12 to 18 percent slopes, eroded (FoD2).—
This soil occupies breaks and ridges throughout the
county near eskers and near large streams, The plow layer
is a mixture of the grayish-brown material of the original
surface layer and of reddish-brown material formerly in
the subsoil. Reddish subsoil material and gravelly mate-
rial are exposed in places. Depth to gravel and sand
generally is 24 to 30 inches, but in places depth to gravel
1s 20 to 24 inches.

Inclnded with this soil in mapping are small areas of
so0il that are slightly eroded and severely eroded.

This soil is subject to further erosion, and stones and
gravel on the surface make cultivation difficult in places.
It is well suited to pasture and hay crops., The areas are
small and generally are used and managed the same as
the surrounding soils. Crops respond well to lime and
fertilizer. Capability unit 1Ve-9.

(zenesee Series

The Genesee series consists of deep, nearly level, well-
drained soils on flood plains of streams throughout the
county. These soils formed in recent loamy and silty
stream sediment. The native vegetation was mainly hard-
wood trees.

In a representative profile the surface layer is about
8 inches of dark-brown calcareous silt lonm. The subsoil,
about 18 inches thick, is dark-brown friable silt loam.
The underlying material is brown friable silt loam.

(Genesee soils are low to medium in content of organic
matter, They are calcareous and have high natural fertil-
ity. Available moisture capacity is high, and permeability
iz moderate. Runoff is slow.

These soils are better suited to corn and soybeans than
to fall-seeded small grains, They have few limitations for
crops, but they are subject to annual flooding for short
periods. Crops on these soils respond well to fertilizer.
Lime is not needed.

Representative profile of Genesee silt loam in a culti-
vated field: 462 feet east and 990 feet north of southwest
corner of SW1j sec. 30, T. 20 N, R, ¢ E.:

Ap—0 to & inches, dark-brown (10YR 3/3) silt leam, gray
(10YR 6/1) when dry; weak, medium and coarse,
granular structure; friable; thin, very dark gray
(10YR 3/1) organic coatings on many ped faces;
moderately alkaline {(ecalcareous); abrupt, smooth
boundary.

B—8& to 26 inches, dark-brown (10YR 4/3) silt loam; mod-
erate, medium, granular strocture; friable; thin,
very dark grayish-brown (10YR 3/2) organic coat-
ings in cracks and root channels; moderately alka-
line (caleareous) ; clear, smooth hoandary.

C—26 to 80 inches, brown (10YR 4/3) silt loam; massive;
friable ; moderately alkaline (calcareous).

The Ap horizon iz dark-brown or brown silt loam or leam.

In places thig horizon contains enough sand to make it feel

gritty. The surface layer ranges from mildly alkaline to

strongly alkaline., The underlying horizons range to heavy
silt loam, sandy loam, or loam and extend to a depth of 36
to 55 inches.

These soils are outside the defined range of the Genesee
series in that they are slightly calcareous. They are enough
alike the Genesee serieg in composition and behavior that a
new series is not warranted.

Genesee soils are lighter colored throughout than Ross soils.
They are not so gray as Shoals soils, and they lack the brown
and gray mottles below the surface layer that is typical of
those soils,

Genesee silt loam (0 to 2 percent slopes) (Gel.—This
is the only Genesee soil mapped in the county. Thin lenses
of loam, sandy loam, or silty eclay loam are common
throughout the lower layers.

Included with this soil in mapping are small areas of
soils that have a surface layver of loam and silty clay
loam. Also included are small areas of soils that have
mottles below a depth of 18 inches. In other small areas
loose sand and gravel are at a depth of 40 inches.

This soil hag few limitations for crops, though it is
subject to occasional flooding. It is well suited to such
row crops as corn and soybeans. Late planting or replant-
g is sometimes necessary becanse of flooding in spring.
Capability unit I-2.

Gravel Pits and Stone Quarries

Gravel pits and Stone quarries (Gp) are widely dis-
tributed throughout the county, but they occur mostly
along streams and around eskers or kames. In places most
of the sand and gravel has been removed and both lime-
stgne and gravel are being quarried from the same pit
(fig. 10)]

The deposits of gravel and sand in the pits range from
10 to 50 feet in thickness. The stone in the quarries is
excavated to o depth of 50 feet or more from the top of
the hedrock. Areas of Gravel pits and Stone quarries are
shown on the map by a symbol.

The limestone removed from the quarries is used for
roads and for agricultural lime and concrete. The gravel
and sand are used for concrete, roads, and construction
work. Abandoned pits are used for various purposes. In
some of the pits, willows and woody shrubs are growing
and there are permanent pools of waler. These areas
provide cover and food for wildlife. Other pits are
being used for disposal of garbage. One pit that had
heen abandoned is now used as a source of flagstones
and colored stones for decorative use. Capability unit
VIITs-2,

Hennepin Series

In the Hennepin series are deep, well-drained soils.
These steep soils oceur throughott the county on breaks
along the major streams and between the uplands and
the low terraces, They formed in glacial till under mixed
hardwoods.

In a representative profile the surface layer is very
dark gray loam about 3 inches thick. The yellowish-
brown and brown subseil is neutral and ealeareous, firm
elay loam that is about 11 inches thick, It is underlain by
brown calcareous clay loam glacial till.
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Figure 10.—Pit formerly used as source of gravel and sand, but
that is now used as a source of limestone. Limestone quarry is left
of derrick in center.

In the ITennepin soils the surface layer is high in con-
tent of organic matter. Available moisture capacity is
high. Runoff is very rapid, and permeability is moderate
or moderately slow. The supplies of phosphorus and po-
tassium are low,

Iennepin soils are suited to limited grazing, to wood-
land, and to wildlife. Steep slopes and susceptibility to
erosion are the major limitations,

Representative profile of Hennepin loam, 18 to 50 per-
cent. slopes, in a wooded field; 660 feet west and 700 feet
north of the center of sec. 12, T.22 N, R. O E.:

A1—0 to 3 inches, very dark gray (10YR 3/1) loam; weak,
medium, granular structure; friable; 2 percent
cravel; slightly acid; abrupt, smooth boundary.

B21—3 to 8 inches, yellowish-brown (10YR 5/4) light clay
loam ; wealk, fine, subangular blocky structure; firm;
thin very dark gray (10YR 3/1) organic films and
clay films on all ped faces and in root channels; 15
percent gravel ; neutral ; abrupt, wavy boundary.

B22—8 to 14 inches, brown (10YR 5/3) clay loam; weak,
medium, subangular blocky structure; firm; thin,
very dark gray (10YR 3/1) organic films and clay
films in root channels and cracks; 7 percent gravel;
moderately alkaline (calcareouns).

C—14 to 60 inches, brown (10YR 5/3) clay loam; massive;
firm ; moderately alkaline (calcareous).

The A horizon is very dark brown to very dark gray silt
loam or loam. The B horizon ranges in texture from heavy
gilt loam to light clay loam. The C horizon, which is at a
depth of 14 to 20 inches, is clay loam to loam. In eroded
areas that have been pastured, much of the original surface
layer has been washed away and material formerly in the
B horizon has been mixed with the remaining A horizon. In
these areas the A horizon is lighter colored and finer textured
than that in the representative profile.

Hennepin soils have a coarser textured B horizon than the
sloping Miami and Morley soils and are less deep to the C
horizon.

Hennepin loam, 18 to 50 percent slopes (HeE).—This is
the only Hennepin soil mapped in the county. In places
the soil material on the upper part of the slopes contains
gravel. Escarpments make up the narrowest breaks. All
areas of this soil are long, winding, and narrow, and
they range from 3 to § acres.

Included with this soil in mapping are small areas
that have a substratum of loose gravel and sand. Also
included are small areas of severely eroded and moder-

ately eroded soils and many areas where calcareous ma-
terial is exposed.

Steep slopes and the hazard of erosion make it diffi-
cult to use farm machinery on this soil. Keeping a
cover of vegetation on the areas helps to control erosion.
Under good management, this soil is well suited to trees.
Most areas are used as woodland, and native hardwoods
are the dominant trees. Some areas are pastured along
with surrounding areas of less steep soils. Capability
unit, VIIe-2.

Kokomo Series

The Kokomo series consists of deep, nearly level,
very poorly drained soils in lakebeds and valley trains
throughout the county. These soils formed in silty and
sandy lacustrine sediment that had a mantle of loess as
much as 18 inches thick. The native vegetation was hard-
woods, grasses, and sedges that could tolerate wetness.

In a representative profile the surface layer 1s very
dark gray silty clay loam about 16 inches thick. The
subsoil, about 21 inches thick, is firm silty clay loam that
is neutral throughout. It is dark gray in the upper part
and gray with dark yellowish-brown mottles in the lower
part. The underlying material is gray to dark-gray,
stratified, calcareous sand and silt. )

Iokomo soils are high in content of organic matter.
The supplies of phosphorus and potassium are low. Avail-
able moisture capacity is high, and permeability is slow.
Runof! is very slow, and in places water ponds on the
surface. The plow layer is neutral in areas that have not
been limed.

These soils are well suited to corn and soybeans, though
wetness is a major limitation. Small grains seeded in fall
frequently are winterkilled. Seeding small grains early
in spring is difficult, however, because the soils occupy
low areas where the water table is high. Crops on these
soils respond well to fertilizer.

Representative profile of Kokomo silty clay loam,
stratified substratum, in a cultivated field; 240 feet north
and 100 feet west of the southeast corner of sec. 9,
T.21 N, R. 10 E.:

Ap—0 to G inches, very dark gray (10YR 3/1) silty clay
loam; strong, medium and coarse, granular struc-
ture ; friable; neutral; abrupt, smooth bnund_ary.

A12—6 to 11 inches, very dark gray (10YR 3/1) silty clay
loam; moderate, coarse, angular and subangular
blocky structure; firm; neutral; abrupt, smooth
boundary. .

A13—11 to 16 inches, very dark gray (10YR 3/1) silty clay
loam ; moderate, medium, angular blocky structqre;
firm: a few, dark-brown (7.5YR 4/4), iron staing;
neutral ; clear, wavy boundary. ]

B21tg—I16 to 30 inches, dark-gray (10YR 4/1) heavy s_llty
clay leam; common, medium, distinet, ye]loww._h-
brown (10YR 5/4) mottles; moderate, coarse, pris-
matic structure parting to strong, coarse, angular
blocky; firm; thick black (10YR 2/1) clay films
and organic films on most ped faces and in root
channels; neutral; clear, wavy boundary.

B22tg—30 to 37 inches, gray (10YR 5/1) silty clay loarft;

° common, fine, distinct, dark yellowish-brown (10YR
4/4) mottles; moderate, coarse, angular and sub-
“angular blocky structure; firm; medium very dark
gray (10YR 3/1) clay films aud organic films on
some ped faces and in cracks and root channels;
neutral ; abrupt, wavy boundary.
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Clg—37 to 42 inches, dark grayish-brown (10YR 4/2) silt;
wmany, medinm, distinet, dark-brown (7.5YR 4/4}
mottles; massive; friable; a fow gray (10YR 5/1)
clay flows in root channels; caleareous; abrupt,
smoonth boundary.

(2g—42 to 40 inches, dark-gray (10YR 4/1) stratified silt
and fine sand; many, medium, distinct, dark-brown
{7HYR 4/4) mottles; masgsive to single grain; loose;
a few gray (10YR 5/1) ciay flows in root ehannels
and in voids; ecalcarcous; abrupt, smeooth boundary,

C3g—40 to 60 inches, gray (10YR 5/1), fine and medinm
sanicd; thin silt lenses; common, medium, distinet,
darl yellowish-brown (10YR 4/4) mottles; single
grain; loose; caleareons,

The Ap horizon is wilty clay leam or mucky silt loam. The
A Dhorizon iz 15 to 18 inches thick. The B horizen ranges in
texture from clay loam to gilty clay loam or silty clay. The
C horizon is mainly siratified sand and silt, but in places it
includes gravel. It is at a depth of 20 to 50 inches. The
sequence of stratification varies within short distances. In
places unsable deposits of gravel and sand are at a depth
below G0 incheg.

Kokomo solls lack the underlying glacial till typical of
Pewamo soils, and their B and C horizons are coarser tex-
tured. They occupy lower positions on the landscape than
Rensselaer soils and are darker eclored to a greater depth.

Kokomo siity clay loam, stratified substratum (0 to
2 percent slopes) {Ko)—This s0il cccupies low lacustrine
and outwash areas throughout the county. Many of the
areas are long and narrow and occur in the center of
small stream valleys. This soil has the profile described
as representative of the series. In places gravel and sand
are at a depth of 5 to 7 feet. In about 10 percent of the
areas, the underlying material is loam to clay loam till.
The mapped areas are 2 to 20 acres in size.

Included with this soil in mapping are small areas that

have a surface layer of silt loam and small arens under-
lain by loam glacial till. Also inceluded are small areas of
Rensselaer soils.
_ This soil 1s used intensively for crops, though wetness
1s 2 major limitation. It is sticky when wet and hecomes
cloddy if worked when too wet. If drained, this soil s
well suited to all e¢rops commonly grown in the county.
In places, however, drainage outlets are difficult to cstab-
lish. Also, excegs water in winfer is likely to severely
damage or to destroy crops seeded in fall, Capability
unit TTw-1, '

Kokomo mucky silt loam, stratified substratum (0
to 2 percent slopes) {Km).—This =oil ocenpies pockets in
lakebeds and in outwash throughout. the county. The sur-
face layer ranges from 6 to 12 inches in thiekness. The
subsoll ranges from clay loam to silty clay, and the under-
Iymg mineral material ranges from silt to clay and is
gravelly in places. The areas range from 1 to 8 acres and
are adjacent to arens of Linwood and Carlisle mucks in
places,

Inclnded with this soil in mapping are small areas of
Kokomao silty clay loam. Also included are small aveas of
Linwood and Carlisle mucks,

Most. areas of this soil are used intensively for crops,
though wetness is a major limitation. ¥f draiped, this
soil 33 well suited to most erops commonly grown in the
county. In places, however, drainage outlets are difficult
to establish. Also, excess water in winter is likely to
severely damage or to destroy crops seeded in fall. This

soil is easier to till than Kokomeo silty clay loam, strati-
fied substratuim, and preparing a seedbed in it also is
easier. Capability unit TTw—1.

Linwood Series

The Iinwood series consists of deep, very poorly
drained, organic soils on uplands. These soils are in
pockets in depressions and in sluiceways. They formed in
fibrous remains of prasses, sedges, reeds, and woody mate-
rials underlain by medium-textured lacustrine sediment.
The native vegetation was grasses, sedges, and reeds.

In a representative profile black porous muck zhout
26 inches thick is underlain by friable, pray, ealcareous
silty material.

Linwood soils are very high in content of organic
matter. Supplies of phosphorus and potassium are low.
Available moisture capacity is very high, and permeabil-
ity is moderate. Runotf is very slow, and water ponds on
the surface in places.

It drained, these soils are well suited to corn, soybeans,
and crops that have tuberous roots. Crops on these roils
respond well to lime and fertilizer. Wetness is a major
limitation. The plow layer is slightly aeid if not limed,

Representative profile of Linwood muck in a cultivated
field; 925 feet west and 100 feet south of the northwest
corner of SW14 see. 10, T. 19 N, R. 9 E.:

1—0 to 8 incheg, black (N 2/0) muck; moderate, fine, granu-
lar strueture; friable; mneutral; abrupt, smooth
boundary.

2—S8 to 26 inches, black (I0YR 2/1) muck and partly decom-
posed fibers and a few woody fragments; moderate,
fine and medinm, granular structure; neutral;
abrupt, wavy boundary.

IIC1g—26 to 37 inches, gray (DY 5/1) silt loam; massive;
friable; common strands and pockets of partly de-
composed, dark reddish-brown (YR 3/3) organic
fibers; neutral; abrupt, wavy boundary.

ITC22—37 to 60 inches, gray (10YR 6/1) silt; a few, medium,
distinet, brown {(I1I0YR 5/3) mottles: massive; fri-
able; many fine shells; calearcous.

The total thickness of the organic layers ranges from 12
10 40 inches. In places the 8 to 26-inch layer is partly decom-
posed peat and muek. The underlying materinl, at a depth
of 12 to 40 inches, ranges from loam to gilt loam or silt, It
containg  diseontinuons strata, of sandy loam material in
places.

Linwood soils occupy similar positions on the landscape as
Carlisle soils, but the organic material is only 12 to 40 inches
thick in Linwood soils, They lack the recent allavium over
the organic layers typical of Wallkill soils.

Linwood muck (0 to 2 percent slopes) {lm).—This is
the only Linwood soil mapped in the county. The areas
are mostly long and narrow and follow natural drainage-
ways. They are adjacent to arcas of higher lying mineral
soils. In many places the underlying material containsg
lenses of sand and clay. Mapped areas of this soil range
from 1 to 15 acreg in size,

Included with thig soil in mapping are small areas of
very poorly draimed Carlisle soils and of very poorly
drained Kokomo mucky silt loam, stratified substratum.
Also included are small areas where the underlying mate-
rial is =ilty clay loam.

If drained, this soil is well suited to row crops and to
special crops. Wetness is a major limitation, and some
areas are not used for crops because drainage outlets are
difficult to establish. Capabiliby unit TTw-10.
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Made Land

Made land (Ma) consists of soil, rock, and manmade
materials that have been used to fill low areas or pits.
The fill ranges from 3 to 20 feet in thickness. It ranges
from combinations of soil and garbage to combinations
of soil and conerete or stone, Below the fill are first bot-
toms, glacial till, or sand and gravel.

In places areas of this Jand type have been smoothed
over and covered with soil material. Depending on the
soil material used, some of the areas are suitable only for
limited grazing or for wildlife habitat, and others are
suitable for building sites. Capability unit VIIIs-2.

Martinsville Series

Martinsville soils are deep, nearly level and gently
sloping, and well drained. These soils are on terraces and
outwash areas throughout the county. They formed in
loamy and silty outwash underlain by stratified silt and
sand that contained some gravel. The native vegetation
was mixed hardwoods,

In a representative profile the surface layer is about
7 inches of dark grayish-brown loam. Just below is about
3 inches of brown loam. The subsoil, which is about 33
inches thick, is mainly yellowish-brown silty clay loam
and clay loam. In many places, however, it contains
enough sand to feel gritty. The underlying material is
vellowish-brown, calcareous, stratified silt and sand that
in places contains fine gravel.

Martinsville soils are low in content of organic matter.
The supplies of potassium and phosphorus are low. Avail-
able moisture capacity is high, and permeability is mod-
erate. Runoff is very slow on the nearly level soils, slow
on the gently sloping soils, and medium on the moder-
ately sloping soils. The plow layer is medium acid in
areas that have not been limed.

These soils are well suited to corn, soybeans, and small
grains. Erosion is a hazard on the sloping soils. Crops on
these soils respond well to lime and fertilizer.

Representative profile of Martinsville loam, 0 to 2 per-
cent slopes, in a cultivated field; 198 feet east and 125
feet north of the southwest corner of SEL,SW1j sec. 9,
T. 19N, R. 11 E.:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loam;
weak, fine and medium, granular structure; friable;
neutral ; abrupt, smooth boundary.

A2—7 to 10 inches, brown (10¥YR 4/3) loam; weak, medium,

platy structure parting to moderate, medinm and

coarse, granular; friable; neutral; abrupt, smooth
boundary.

to 16 inches, yellowish-brown (10YR 5/4) loam;:

weak, fine and medinm, subangular blocky structure:

friable; slightly acid; clear, smooth boundary.

IIB21t—16 to 22 inches, dark yellowish-brown (10YR 4/4)
gilty clay loam; moderate, medium, subangular
blocky structure; firm; thin, brown (10YR 5/3) films
of silt and clay on some ped faces and in root chan-
nels; strongly acid; clear, smooth boundary.

IIB22t—22 to 29 inches, yellowish-brown (10YR 5/4) silty
clay Ioam; moderate, medium and coarse, subangular
blocky structure; firm; medivm dark yellowish-
brown (10YR 4/4) clay films on many ped faces and
in eracks; medium acid; clear, wavy boundary,

B1—1¢

IIB23t—29 to 38 inches, yellowish-brown (10YR 3/4) clay
loam ; medinm, coarse, subangular blocky structure;
firm ; medium dark-brown (10YR 3/3) clay films on
all ped faces and in root channels; slightly acid;
abrupt, smooth boundary.

IIEIB3—38 to 43 inches, yellowish-brown (10YR 5/4) heavy
sandy loam ; wealk, medinm, subangular blocky struc-
ture; friable; thin very dark grayish-brown {(10YR
3/2) clay films in root channels and on some ped
faces; neutral; abrupt, wavy boundary.

IIIC1—43 to 45 inches, yellowish-brown (10YR 5/6) loam;
many, medium, distinct, grayish-brown (10YR 5/2)
mottles ; massive; friable; calcareous.

IVC2—45 to 60 inches, yellowish-brown (10YR 5/4) stratified
coarse silt and very fine sand; many, large, distinct,
gray (10¥YR 671) and light brownish-gray (10YR
6/2) mottles; massive to single grain; friable; 5
pereent gravel; calcareous.

The Ap horizon ig loam, silt leam, or sandy loam. The
material in thig horizon contains encough sand fo make it feel
gritty when rubbed between the fingers. Color of the Ap
horizon ranges from dark grayish brown to brown., The A
horizon is 8 to 12 inches in thickness, This horizon is lighter
colored and finer textured in sloping areas because material
formerly in the subscil has been mixed with the remaining
surface layer. The B horizon ig dominantly sandy clay loam
to silty clay leam that containg enough sand to feel gritty.
The C horizon, which is 40 te 55 inches below the surface,
is stratified lacustrine sand and silt that containg gravel in
places, The sequence of stratification in this horizon varies
within short distances.

Martingville soils are not so shallow to loose gravel and
gand as ¥ox soils. They have mcere sand in the subsoil than
Mijami goils, which are underlain by glacial till. Martinsville
s0ils lack the stratified gravel and sand in the C horizon
that is typical of Ockley soils, but they occupy similar posi-
tions on the landscape.

Martinsville loam, 0 to 2 percent slopes (MeA).—This
soll 1s on terraces and on outwash areag throughout the
county. It has the profile described as representative for
the series. Calcareous glacial till is present at a depth
below 55 to 60 inches in places. The areas range from
1 to 20 acres.

Included with this soil in mapping are small areas of
soil that has a surface layer of silt loam. Also included
are areas of soll that has 2 to 6 percent slopes.

This Martinsville soil is well suited to all crops com-
monly grown in the county. The crops can be grown
intensively. Capability unit I-1,

Martinsville loam, 2 to 6 percent slopes (MeB).—This
soil occupies ridges and knolls of terraces and outwash
areas throughout the county. Slopes are short and hum-
mocky. Limy glacial till is at a depth of 55 to 60 inches
in some areas. The mapped areas range from 1 to 10 acres.

Included with this soil in mapping are small areas of
moderately eroded soils and small areas of soils that have
& surface layer of sandy loam. Also included are small
areas of soil that has slopes of 0 to 2 percent.

This Martinsville soil is susceptible to erosion. Tt gen-
erally is farmed the same as larger areas of surrounding
soils, and it is well suited to all erops ecommonly grown
in the county. Practices that help to control erosion are
needed. Capability unit ITe-3.

Martinsville sandy loam, 6 to 12 percent slopes,
eroded (MdC2).—This soil is on outwash in an area of 14
square miles, south and southeast of the Delaware Coun-
try Club. The profile is sandier throughout than that
described as representative of the series. Also, the plow
layer is a mixture of grayish-brown material from the
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original surface layer and of yellowish-brown material
forinerly in the subsoil. The mapped areas range from
1 to 10 acres.

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

This Martinsville soil is subject to further erosion and
is droughty in dry periods. If practices are used for con-
trol of erosion, this soil is well suited to all erops com-
monly grown in the county. It is especially suited to truck
crops and to small grains seeded in fall. Capability unit
ITTe-15.

Miami Series

The Miami series consists of deep, nearly level to
strongly sloping, well-drained soils. These soils are on
uplands mainly in the southern third of the county. They
formed in glacial till that had a mantle of leess 7 to 11
inches thick. The native vegetation was mainly mixed
hardwoods. )

In a representative profile the surface layer is about
8§ inches of dark grayish-brown silt loam. Just below i
about 4 inches of grayish-brown silt loam. The firm sub-
soil is about 24 jnches of mainly yellowish-brown silty
clay loam and clay loam. The underlying glacial till is
light olive-brown caleareous loam.

Miami soils are low in content of organic matter. The
supplies of phosphorus and potagsium are low. Available
moisture capacity is high, and permeability is moderate.
Runoff is very slow on the nearly level soils and rapid
on the strongly sloping soils. The plow layer is medium
acid 1f not hmed.

These soils are well suited to corn, soybeans, and small
grains. Erosion is a hazard on the sloping soils, but the
nearly level soils have no important limitations. Crops on
these soils respond well to lime and fertilizer.

Representative profile of Miami silt loam, 0 to 2 per-
cent slopes, in a cultivated field; 285 feet west and 70
feet north of the southeast corner of SELj sec. 21,
T. 20 N,, R. 11 E.:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) gilt loam;
weak, fine, granular structure ; friable; slightly acid;
abrupt, smooth boundary.

A2 R to 12 inches, grayish-brown (10YR 5/2) silt loam;
weak, medium, granular structure; friable; slightly
acid; abrupt, smooth boundary.

B1—12 to 16 inches, brown (10YR 5/3) heavy gilt loam;
weak, fine, subangular blocky siructure; friable to
firm; 1 percent glacial pebbles; medium acid; clear,
wavy bhoundary.

IIB21t—16 to 20 inches, yellowish-brown (10YR 5/4) silty
clay loam; moderate, medinm, subangular blocky
structure; firm; thin dark yellowish-brown (10YIR
3/4) clay films on some ped faces and in root chan-
nels; 1 percent glacial pebbles; medinm acid; clear,
wavy bhoundary,

IIB22t—20 to 33 inches, yellowish-brown (I10YR §/4) clay
loam ; strong, medium and coarse, angular and sub-
angular blocky structure; firm; thick dark yellowish-
brown (10YR 3/4) clay films on all ped faces and in
root channelg; 1 pereent glacial pebbles; medium
acid; abrupt, wavy boundary,

ITB23t—33 to 26 inches, yellowish-brown (10YR 5/4) clay
leam ; moderate, coarse, subangular blocky structure;
firm; thin dark yellowish-brown (10YR 3/4) clay
films on some ped faces and In root channels; 1 per-
cent glacial pebbles; slightly acid; abrupt, wavy
boundary.

IIC—348 to 60 inches, light olive-brown (2.68Y 5/4) loam till;
massive; friable; 2 percent glacial pebbles; eal-
CAreonus.

The Ap horizon is silt loam, ¢lay leam, or silty clay loam
and ranges from dark grayish bhrown {o brown in color. In
uneroded areas the A horizon ranges from 9 to 13 inches in
thickness. In eroded areas this horizon is lighter colored and
finer textured than described because material formerly in
the upper part of the subsoil has bezen mixed with the re-
maining surface layer. The I3 horizon ranges from light silty
clay leam to loam in texture, Its upper part is dominantly
silty clay leam in the nearly level and gently sloping Miami
soils and clay loam in the sloping and strongly sloping ones.
In places the B horizon contains enongh sand to feel gritty
when rubbed between the fingers. The C horizen, which is at
a depth of 24 to 40 inches, is loam, &ilt loam, or light clay loam.

Miami soils have a coarser textured, less compsact subsoil
than Morley soils but occupy similar positions on the land-
scape, Their B horizon is not so sandy as that in Martins-
ville soils, and they lack the underlying stratified sand and
silt typical of those goils. Unlike Ockley soils, Miami soils
lack cobblestones in the lower part of their B horizon and
their underlying material is not so coarse textured.

Miami siit loam, 0 to 2 percent slopes (MmA),—This
goil occupies upland areas in the southern third of the
county. It has the profile described as representative of
the series. In places large continuous areas of this soil
are on outwash plains near major streams. The subsoil
is reddish brown in these areas, and the lower part of it
is sandy and somewhat gravelly. Other areas have loose
gravel and sand at a depth of 4 to 10 feet. The mapped
areas of this soil range from 1 to 80 acres.

Included with this soil in mapping are small areas on
2 to 6 percent slopes and areas in which the soil is mottled
below a depth of 18 inches. Also included are small areas
of Crosby soils. A few small areas along outwash plaing
and streams have loose sand and gravel at a depth of
36 to 50 inches.

This Miami soil is well suited to intensive cropping. All
crops commonly grown in the county are suited. Capa-
bility unit 1-1.

Miami silt loam, 2 to 6 percent slopes, eroded
{MmB2).—This soil occupies knolls and ridges on uplands
in the southern third of the county. Slopes are short and
hummocky. The plow layer is a mixture of grayish-brown
material from the original surface layer and of yellowish-
brown material formerly in the subsoil. In places this
soil is mottled at a depth below 18 inches. In other areas
caleareous till is at a depth of 18 to 24 inches.

Included with this soil in mapping are small areas of
soils that are slightly eroded and severely eroded. Also
included are soils that have gravelly and sandy material
in the subsoil.

This Miami soil is subject to further erosion. If prac-
tices that control erosion are applied, the soil is well
suited to all crops commonly grown in the county. Capa-
hility unit TTe-1,

Miami silt loam, 6 to 12 percent slopes, eroded
(MmC2).—This s0il cccupies breaks and ridges on uplands
thronghout the southern third of the county. The plow
layer 1s a mixture of grayish-brown material from the
ortginal surface layer and of yellowish-brown material
formerly in the subsoil. The upper part of the subsoil is
mostly clay loam, In places brownish, clayey subsoil mate-
rial ig exposed. Calcareous till is at a depth of 24 to 30
inches,
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Included with this soil in mapping are small areas of
solls that are slightly eroded and severely eroded. Also
included are small areas of soils that have gravelly and
sandy material in the subsoil.

This Miami soil is subject to further erosion. It is
sticky when wet, and hard clods that are difficult to break
are ]]kelv to form if the soil is worked when too wet. If
practices that help to control erozion are applied, this
soil is suited to all crops commonly grown in the county.
Capability unit I1Te-1.

Miami silt loam, 12 to 18 percent slopes (MmD) —This
soll occupies upland breaks and ridges In the southern
third of the county. Depth to calcareous till is about 24
inches. Brownish clayey subsoil is exposed in places. The
mapped areas of this soil range from 1 to 40 acres.

Inelnded with this soil in mapping are small areas of
soils that are moderately eroded. Algo inclnded are small
areas of Miami soils that have 6 to 12 percent slopes.

The slopes and the erosion hazard limit use of thl%
Miami soil. The areas are small, and the soil generally is
farmed the same as larger areas of :uuoundnm soils.
Hay and pasture crops are well suited. Practices thut
help to control erosion are needed. Capability unit IVe-1

Miami silt loam, gravelly substratum, 0 to 2 pereent
slopes (MnA},—This soil occupies high flat areas on up-
lands in the southern part of the Lountv Depth to under-
lving loose gravel and sand in this soil is dominantly 4 to
6 fE’Pf but it ranges from 314 to 10 feet. The O‘I"wel and
sand may be as much as 40 feet thick. The mapped areas
range from 4 to 100 acres or more in size,

Tneluded with this soil in mapping are small areas of
soils that have 2 to 6 percent slopes. Also mecluded are
small areas of moderately eroded soils and small areas
of poorly drained Crosby “soils.

This Miami soil is well suited to all crops commonly
srown in the county. Capability unit I-1.

Miami silt loam, gravelly substratum, 2 to 6 percent
slopes (MnB). —This soil occupies ridges and knolls on
uplands in the southern third of the county. Slopes are
short, and the relief is hummocky., Depth to underlying
loose gravel and sand is dommfmtlv 4 to 6 feet, but it
ranges from 314 to 10 feet.

Included with this soil in mapping are small areas of
goils that are moderately eroded and severely eroded.

This Miami soil is well suited to all crops commonly
grown in the county, though erosion is a major hazard. Tt
is farmed as surrounding areas of the same soils. Capabil-
ity unit ITe-1.

Miami silt loam, gravelly substratum, 6 to 12 per-
cent slopes, eroded (MnC2).—This soil occupies ridges and
slopes on upla,nds m the southern third of the ('Ounty
The plow layer is a mixture of grayish-brown material
nf the orwmf],l gurface layer fmd “of yvellowish-brown

naterial formerlv in the subsoil. Depth to underlying
gravel and sand 1s dominantly 4 te 6 fect, but it ranges
from 3145 to 10 feet.

Included with this soil in mapping are small arcas of
severely eroded soils. Also ineluded are small areas of
soils that have 12 to 18 percent slopes.

This Miami soil is subject to further erosion. If praec-
tices that eontrol erosion are applied, the soil is suited to
all erops commonly grown in the county. Capability unit
ITle-1.

Miami silt loam, heavy substratum, 0 to 2 percent
slopes (MoA).—This soil occupies outwash and upland
areas in the northern two-thirds of the county. The subsoil
is mostly dark-hr own to reddizsh-hrown (‘LLV loam to sandy
clay loam, but it is gravelly clay loam in places. The
underlying material is 53 to 40 percent clay. Depth to
the underl\mo material is dominantly 40 to 50 inches,
but 1t ranges JFrom 36 to more than 50 inches. Mapped
areas of thlcs soil range from 1 to 6 acres.

Included with this soil in mapping are small areas of
soil on 2 to 6 percent slopes that is moderately eroded.
Also included are soils in slightly concave areas that have
a thick surface layer,

This Miami soil is well suited to intensive cropping.
Capability unit I-1.

Miami silt loam, heavy substratum, 2 to 6 percent
slopes {MoB).—This soi1l occupms knolls and ridecs in ont-
wush and upland areas in the northern two- thirds of the
county. The subsoil is mostly dark-brown to reddish-
brown clay loam to sandy clay loam and gravelly clay
loam. The underlying material is 85 to 40 percent clay.
Depth to the underlying material is dominantly 40 to 50
inches, but it ranges from 36 to more than 50 inches.

Included with thls soil In mapping are small areas of
moderately eroded soils and of soils that have a surface
layer of loam.,

This Miami soil is suited to all crops commonly grown
in the county, though erosion is a major hazard. It is
farmed the same ag larger areas of surrounding soils.
Capability unit ITe-1.

Miami clay loam, 2 to 6 percent slopes, severely
eroded (MrB3.—This soil occupies breaks and ridges on
uplands in the southern third of the county, Slopes are
short and hummocky. Nearly all of the original surface
layer of this soil has been removed by erosion The sub-
so1l and nnderlying limy glacial till are exposed in some
areas. The plow Ln'er is mostly yellowish-brown clay
loam, and the upper part of the subsoil is mostly silty
clay loam. Mapped areas of this soil range from it 15
acres.

Included with this seil in mapping are small areas of
Miami silt Toam, 6 to 12 percent slopes, eroded.

This Minmi soil is subject to further erosion. It is
very sticky when wet, and clods form if it is worked
when too wet, Tf practices that help to control erosion
are applied, this soil ig suited to all crops commonly
grown in the county, Capability unit I1le-1.

Miami clay loam, 6 to 12 percent slopes, severely
eroded (MrC3).--This soil occupies breaks and ridges on
uplands in the southern third of the county. Nearlv all of
its original surface layer has been removed by erosion,
and in plmces the subsoil and glacial till are exposed. The
plow laver is mostly }eHOW’lSh brown clay loam. The
upper part of the subsoil is mostly clay loam. Mapped
areas of this soil range from 1 to 6 acres,

Included with this soil in mapping are small areas of
Miami silt loam, 6 to 12 percent slopes, eroded, and small
areas of Miami clay loam, 2 to 6 percent slopes, severely
eroded. S

This Miami soil is subject to further erosion. It is
very sticky when wet, and clods form if it is worked
when too wet. This soil is well suited to pasture and hay
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crops. Practices that control erosion are needed. Capabil-
ity unit I'Ve-1.

Morley Series

The Morley series consists of deep, gently sloping to
strongly sloping, well-drained soils., These soils are on
uplands in the northern two-thirds of the county. They
formed in glacial t1l] that had @ mantle of loess as much
as 18 inches thick. The native vegetation was nainly
mixed hardwoods.

In a representative profile the surface layer i3 about 7
inches of dark grayish-brown silt loam. The subsoil is
about 18 inches thick and is mainly brown and dark
yellowish-brown, firm silty clay. The upper and lower
few inches, however, are alty clay loam. The underlying
material ig light olive-brown calearcous clay loam glacial
till.

Morley soils are low in content of organic matter. The
supplies of phosphorus and potassium are low. Available
moisture capacity is high, and permeability is slow. Run-
off is slow on the less eroded, gently sloping zoils, but it
is rapid on the strongly sloping soils.

These zoils are well sutted to corn, soybeans, and small
grains, Crops on them respond well to lime and fertilizer.
Erosion is the major hazard.

Representative profile of Morley silt loam, 2 to 6 per-
cent glopes, in a cultivated field; 264 feet north and 465
feet east of the southwest corner of 3W14 sec. 9, T, 22 X,
R. 10 E.:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) gilt loam;
wealk, medinum, granular structure; friable; slightly
acid ; abrapt, smooth houndary.

Bt—7 to 10 inches, dark yvellowish-brown (10YR 4/4) silly
clay leoam; moderate, fine, subangular and angular
blocky structure; firm; medium acid; clear, smooth
boundary.

BZ1t—10 to 14 inches, yellowish-brown (10YR 5/4) silty
clay: strong, medium and ecoarse, angular blocky
structure; firm; thin, distinet, dark-brown (10YR
3/8) clay films on many ped faces; moedium acid;
abrupt, smooth boundary.

B22t—14 to 21 inches, dark yellowish-brown (10YR 4/4)
silty clay; strong, coarse, angular blocky structure;
firm ; medium dark-brown (10YR 3/3) clay films on
all ped faces: a few black (N 2/0) iron and man-
ganese oxide concretions; a few glaecial pebbles that
increase in number with depth; mediom acid; clear,
wavy boundary.

B23t—21 to 25 inches, brown (10YR 4/3) silty clay loam;
wealk, coarsze, angular blocky structure; firm; thin
gray (10YR 353/1) clay films on many ped faces: 3
percent gravel; neutral ; abrupt, wavy boundary.

C—25 to 60 inches, light olive-brown (2.5Y 5/4) eclay loam
till; massive; firm; thin gray (10YR 5/1) clay films
in c¢racks and old root channels; 3 percent gravel;
calearcous.

'The Ap horizon generally iz silt loam, but it is silty clay
loam in severely eroded areas, This horizon ranges from dark
grayish brown to brown in eolor. It is lighter colored and
finer textured in eroded areas because material formerly in
the upper part of the subsoil has been mixed with the re-
maining surface layer. The B horizon ranges from silty clay
loam to gilty clay or elay loam, The C horizon is c¢lay loam
to silty clay loam and is caleareous. It is at a depth between
20 and 40 inches.

Morley soils have a finer textured I3 horizon and contain
less sand than Martinsville soils. They have a finer textured,
more compact sabsoil than Miami soils but occupy similar
positions on the landscape. They are finer textured than Ock-

ley soils, but they lack gravelly material in the lower part
of the B horizon and the underlying gravel and sand typieal
of those soils.

Morley silt loam, 2 to 6 percent slopes (MuB).—This
soil is on ridges and knolls. Tt has the profile described as
representative of the series. In places mottles are present
at a depth below 18 inches. Mapped areas of this soil
range from 1 to 10 acres or more.

Tneluded with this soil in mapping are small arcas of
moderately croded soils on 0 to 2 percent slopes. Also
included are areas of soil that has gravelly and sandy
raaterial in the subsoil. .

This Morley soil is subject to erosion. It is well suited
to all crops commonly grown in the county if practices
that control erosion are applied. Capability unit ITe-6.

Morley silt Ioam, 2 to 6 percent slopes, erodqd
(MuB2).—This soil is on ridges and knolls. Slopes vary m
length, and in places the relief is hummocky, The plow
laver is heavy silt loam or light silty clay loam. If 1s a
mixture of grayish-brown material from the original
surface layer and of vellowish-brown clayey material
formerly in the subsoil. In places motiles are present at a
depth below 18 inches. Mapped areas of this soil range
from 1 to 2{ acres, .

Included with this seil in mapping, and making up
about one-third of the mapped arcag, are small areas of
severely eroded soils. In these areas the original surface
layer has been removed by erosion and the present surface
layer is silty clay loam. The soil is cloddy in severely
eroded arcas, and preparing a seedbed in such areas 1s
difficult. Also the content of organic matter is lower, the
infiltration rate is slower, and runoff is more rapid than
in moderately eroded areas. .

'This Morley ¢oil is subject to further crosion. If prac-
tices are apphed to help control erosion, this soil 1s guited
to all erops commonly grown in the county. Small areas
are farmed the same as Jarger arcas of surronnding soils.
Capability unit ITe-6,

Morley silt loam, 6 to 18 percent slopes, eroded
(MuD2).—This soil occupies ridges and breaks. Slopes vary
in length, and in places the degree of slope varies greatly
within short distances. The plow layer in this soil 1s
thinner than that in the profile described as representa-
tive of the series. Tt iz a mixture of grayish-brown
material from the original surface layer and of yellowish-
brown clayey material formerly in the subsoil. Caleareous
i1l is at a depth of 20 to 24 inches. Tn areas associated
with kames and eskers, loose sand and gravel are at a depth
of 4 to 10 feet. Mapped areas of this soil range from 1 to
20 acres in size.

Included with thig soil in mapping are small areas of
slightly eroded soils and severely eroded soils. Also
included are soils that are as shallow as 15 inches to
caleareous till. )

This Morley soil is subject to further erosion, and prac-
tices that help to control erosion are needed. This soil is
well suited to hay and pasture. The steeper areas are
commonly pastured. Capability unit I1Te-6.

Morley silt loam, gravelly substratum, 2 to 6 percent
slepes, eroded (MyB2).—This soil is on ridges of high
eskers and kames. Slopes are short, and the relief s
hummocky. The plow layer is a mixture of grayish-brown
material from the original surface layer and of yellowish-
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brown clayey material formerly in the subsoil. In places
mottles are present at a depth below 18 inches. Depth to
loose gravel and sand is dominantly 4 to 6 feet but ranges
from 315 to 10 feet. Mapped areas range from 1 to 10
acres in size.

Included with this soil in mapping are small areas of
slightly eroded soils. Also included are small areas where
the slope is 0 to 2 percent.

This Morley soil is subject to further erosion. If
practices that help to control erosion are applied, this soil
1s suited to all crops commonly grown in the county.
Capability unit ITe—6.

Morley silt loam, gravelly substratum, 6 to 12 per-
cent sopes, eroded (MvC2).—This soil occupies ridges and
slopes on high eskers and kames. The plow layer is a
mixture of grayish-brown material from the original
surface layer and of yellowish-brown clayey material
formerly in the subsoil. Depth to underlying loose gravel
and sand is dominantly 4 to 6 feet, but it ranges from 814
to 10 feet. Mapped areas of this soil range from 2 to 10
acres.

Included with this soil in mapping are small areas of
severely eroded soils and of slightly eroded soils.

This Morley soil is subject to further erosion, and prac-
tices that help to control erosion are needed. It is suited
to all erops commonly grown in the county and is used
mostly for hay, pasture, and row crops. Row crops are not
grown intensively, however, because this soil is near soils
on rolling and steep slopes that are not suited to intensive
cropping. Capability unit I11e-6.

Morley silty clay loam, 2 to 6 percent slopes, severely
eroded (MwB3).—This soil occupies breaks and ridges.
Slopes are short and hummocky. Erosion has zeq
nearly all of the original surface layer of this soil] (fig. 11).
The plow layer is mostly yellowish-brown silty cIay loam.
In places the subsoil and limy glacial till are exposed.

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

This Morley soil is subject to further erosion. It is very
sticky when wet and becomes cloddy if worked when too
wet. If practices that help to control erosion are applied,
this soil is suited to all crops commonly grown in the
county. Capability nnit TITe-6.

Figure 11.—Morley silty clay loam, 2 to 6 percent slopes, severely
eroded, in center area that lacks vegetation,

Morley silty clay loam, 6 to 12 percent slopes, severe-
Iy eroded (MwC3).—This svil occupies breaks and ridges
in the uplands. Erosion has removed nearly all of the
original surface layer of this soil, and the plow layer
is mostly yellowish-brown silty clay loam. In places the
subsoil and limy glacial till are exposed. Loose gravel and
sand are at a depth between 4 and 10 feet in areas asso-
ciated with kames and eskers. Mapped areas of this soil
range from 2 to 10 acres.

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

This Morley soil is subject to further erosion. It is
very sticky when wet and clods if worked when too wet.
This soil 1s well suited to hay and pasture. Practices that
control erosion are needed. Capability unit TVe—6.

Ockley Series

The Ockley series consists of deep, nearly level and
gently sloping, well-drained soils. These soils are on out-
wash and terrace areas throughout the county. They
formed in thin layers of loess and the underlying loamy
outwash. The native vegetation was mixed hardwoods.

In a representative profile the surface layer is about 7
inches of dark grayish-brown silt loam. The next layer
is dark-brown silt loam about 3 inches thick. The subsoil
is about 39 inches of mostly brown firm clay loam and
silty clay loam. The lower few inches, however, are dark
reddish-brown gravelly loam. Brown and light yellowish-
brown, stratified, calcareous gravel and sand are at a
depth of 42 to 65 inches.

Ockley soils are low in content of organic matter. The
supplies of phosphorus and potassium are low. Available
moisture capacity is high, and permeability is moderate.
Runoff is very slow on the nearly level soils, but it is slow
on the gently sloping soils. The plow layer is medium
acid in areas that have not been limed.

These soils are well suited to corn, soybeans, and fall-
seeded small grains. Erosion is a major hazard on the
sloping soils, but the nearly level soils have no important
limitations. Crops on these soils respond well to lime and
fertilizer.

Representative profile of Ockley silt loam, 0 to 2 per-
cent slopes, in a cultivated field; 150 feet west and 230
feet north of the southeast corner of NE14 of sec. 10,
T.20N., R.9 E.:

Ap—0 to 7 inches, dark grayish-brown (10¥YR 4/2) silt loam;
weak, fine and medium, granular structure; friable;
neutral; abrupt, smooth boundary.

A2 7 to 10 inches, dark-brown (10YR 4/3) silt loam ; mod-
erate, fine and medium, granular structure; friable;
glightly acid; elear, smooth boundary.

B21t—10 to 21 inches, brown (7.5YR 4/4) silty clay loam;
moderate, medium, subangular blocky structure;
firm; thin dark-brown (7.5YR 3/2) clay films on
some ped faces; strongly acid; gradual, wavy bound-
ary.

IIB22t——2?to 42 inches, brown (7T.5YR 4/4) clay loam; mod-
erate, medium, subangular blocky structure; firm:
medium, dark-brown (7.5YR 3/2) clay films on most
ped faces and in root channels; strongly acid;
abrupt, wavy boundary.

1IB3—42 to 49 inches, dark reddish-brown (3YR 8/3) grav-
elly loam; weak, coarse, subangular blocky struc-
ture; firm; dark reddish-brown (5YR 2/2) clay
films on some ped faces, in voids, and in root chan-
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nels; 7 percent cobblestones; neutral;
ular boundary.

IIIC—49 to 60 inches, brown (10YR 5/3) and light yellowish-
brown (10YR 6/4) stratified gravel and sand ; single
grain; loose; calcareous.

The B horizon ranges from gravelly clay loam to silty clay
loam in texture. The content of gravel in this horizon in-
creases with depth. Tongues of material 3 to 10 incheg wide
extend from the lower B horizon to as deep as 3 feet into
the C horizon.

Ockley soils are deeper to loose gravel and sand than Fox
soils. They lack the stratified sand and silt in the C horizon
typical of Martinsville soils but oceupy similar positions on
the landscape. Unlike Miami soils, Ockley soils have cobble-
stones in the lower part of the B horizon,

Ockley silt Ioam, 0 to 2 percent slopes (OcA).—This
soil has the profile described as representative of the
series. Depth to underlying gravel and sand varies within
short distances. Mapped areas of this soil range from 1 to
10 acres.

Included with this soil in mapping are small areas of
soils that have a surface layer of loam. Also included are
soils in concave areas that have a thicker surface layer
than this soil.

This Qckley soil is somewhat droughty during extended
dry periods, but it has few other important hmlmtlons.
It is well suited to all ecrops commonly grown in the
county. Capability unit I-1.

Ockley silt loam, 2 to 6 percent slopes (OcBl.—In
this soil depth to the underlying gravel and sand varies
within short distances. The mapped areas range from 1 to
8 acres.

Included with this soil in mapping are small areas of
moderately eroded soils and of soils that have a surface
layer of loam.

This Ockley soil is subject to erosion and is drou ghty
during long dry periods. If practices that control erosion
are apphed this soil is well suited to all crops commonly
grown n the county. In many places the areas sre farmed
the same as larger arveas of surrounding soils. Capability
unit 1Te-3.

abrupt, irreg-

Pewamo Series

The Pewamo series consists of deep, nearly level, very
poorly drained soils. These soils formed in glacial till on
flats and in upland depressions in the northern two-thirds
of the county. The native vegetation was mixed hard-
woods, swamp grasses, and sedges.

In a representative profile the surface layer is about 12
inches of very dark gray silty clay loam. The subsoil is
about 33 inches thick and is gray, mottled, and firm. It
18 mainly silty clay in the upper 22 inches and silty clay
loam below. The underlying material is grayish-brown
and pale-brown, firm, caleareous clay loam.

Pewamo soils are high in content of organic matter.
Supplies of phosphorus and potasginm are low, Available
moisture capacity is high, and permeability ig slow. Run-
ofl is very slow, and water ponds on the surface in places.
The plow layer is neutral in arcas that have not been
limed.

If drained, these sotls are well suited to corn, soybeans,
and small grains. Crops on these soils respond well to
fertilizer, and fertility levels can be built up over a
period of time and easily maintained, Lime is not needed.
Wetness is the major limitation.

Representative profile of Pewamo silty clay loam in a
cultivated field; 264 feet east and 65 feet south of the
northwest corner of SW1j sec, 9, I, 22 N, &, 10 E.:

Ap—0 to 6 inches, very dark gray (10YR 3/1) silty clay
loam; moderate, medium, granular strueture; fri-
able; neutral; abrupt, smooth boundary.

Al—6 to 12 inches, very dark gray (10YR 3/1) heavy silty
clay loam; moderate, medium, subangular and an-
gular bloeky structure; firm; neutral; clear, smooth
houndary,

B21tg—12 to 19 inches, gray (N §/0) silty clay; common,
medium, distinet, yellowish-brown (10YR 5/4} mot-
tles ; strong, medium, angular blocky structure; firm;
thin dark-gray (N 4/0) clay films on some ped faces;
neutral; clear, smooth boundary,

B22tg—1% to 34 inches, gray (N §/0) silty clay; common,
medium, distinet, light olive-brown (2.5Y 3/4)} mot-
tles; strong, medium, angular blocky structure; firm:
thin very dark gray (N 4/0)} clay films on all ped
faces; neutral; clear, smooth houndary.

R23tg—34 to 45 inches, gray (N 5/0} heavy silty clay loam;
many, medium, distinect, yellowish-brown (10YR 5/6)
mottles; moderate, medium and coarse, subangular
blocky structure; firm; thin dark-gray (N 4/0) clay
films on many ped faces; a few round black {10YR
2/1) manganese nodules; mneutral; clear, wavy
boundary.

Cg—45 to 60 inches, grayish-brown (10YR 5/2) and pale-
brown (10YR 6/3) clay loam ; massive; firm; a few
glacial pebbles; calcareous.

The dark-colored A borizon is 10 to 15 inches thick. The B
horizon ranges in texture from silty clay to silty clay loam,
The € horizon is clay leam or silty clay loam and is cal-
careous, It is 40 to B5 inches helow the surface.

Pewamo soils have a finer textured B horizon than Brooks-
ton goils and lack the leam and silt loam till in the C horizon
typical of those soils, but they occupy similar pogitions on the
landscape. They lack the sandy material in the lower B heri-
zon and the stratified C horizon typical of Rensselaer soils,

Pewamo silty clay loam (0 to 2 percent slopes) (Pe}—
"This soil oceupies most of the depressional and broad flat
upland areas in the northern two-thirds of the county.
Tt has the profile described as representative of the series.
Thin strata of silt or sand 1 to 4 inches thick are present
in placez in the lower part of the subsoil. The mapped
areas of this soil range from 2 to 80 acres or more. Some
areas occupy harrow depressions that extend into higher
lying upla ther areas occupy large, continuous,
broad flats {fig. 12)

Included Wwith this soil in mapping are small areas that
have an accumulation of moderately dark colored mate-
rial on the surface. Alzo included are small areas that are
very dark gray to a depth of 18 inches. Other small areas
consist of somewhat poor]y drained Blount soils.

This Pewamo soil is used intensively for crops, though
wetness is 2 major limitation. If this soil 1s drained, 1t
is well snited to all ecrops commonly grown in the county.
Capahbility unit ITw-1.

Pewamo silty clay loam, stratified substratum (0
to 2 percent slopes) (P.—This oil oceupies areas in lake-
beds, mostly in the northern two-thirds of the county.
Stratified hvela of gilt loam and light silty clay loam
are at a depth of 42 to 78 inches. The mapped areas of
this soil range from 1 to 30 acres or more.

Inclnded with this soil in mapping are small areas of
very poorly drained Kokomo soils.

This Pewamo soil is used intensively for erops, though
wetness is a major limitation [(fig. 13).| If this soil 1s

deoils
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Figure 12—Typical area dominantly of Pewamo silty clay loam
used intensively for corn. The residences in background are part of
a subdivision.

Figure 13.—Low-lying depressional areas of Pewamo silty clay

loam, stratified substratum, are identified by dark vegetation in

open area of Blount and Pewamo soils. Ponding has killed the
wheat that formerly was in these low-lying areas.

drained, it is well suited to all crops commonly grown in
the county. Capability unit ITw-1.

Pewamo and Brookston silt Joams, oyerwash (0 to 2
percent slopes) (Pkl.—These soils| (fig. 14)] occupy depres-
sions in uplands, outwash areas, and fterraces throughout
the county. The mapped areas range from 1 to 10 acres in
size.

Pewamo silt loam makes up about 60 percent of this
mapping unit. This soil is in the northern two-thirds of
the county. It has a recently deposited mantle of alluviom
consisting of moderately dark colored silt loam. This
mantle generally is 12 to 16 inches thick, but it ranges

Figure I4—Pewamo and Brookston silt loams, overwash, is_in
center. Eroded material washed from higher lying surrounding
soils was source of the overwash.

between 10 and 20 inches in thickness. In a few areas
gravel and sandy material are at a depth of about 4 feet.

Brookston silt loam makes up about 35 percent of this
mapping unit. This soil is in the southern third of the
county. 1t also has a recently deposited mantle of alluvial
outwash similar to that on the Pewamo soil. The subsoil
is about 38 inches of firm clay loam and silty clay loam.
The upper part is dark-gray material that has brown
mottles. The lower part is olive-gray material that has
yellowish-brown mottles. The underlying material gen-
erally is grayish-brown loam, but in places gravel and
sandy material are at a depth of about 4 feet.

Included with this unit in mapping, and making up
the remaining 5 percent of the acreage, are small areas
of typical Pewamo and Brookston soils.

Soils in this mapping unit are well suited to corn, soy-
beans, and similar row crops, though wetness is a major
limitation. Many areas are difficult to drain, and crops
frequently are damaged because of ponded water. Areas
of these soils are small, and in many places they are
farmed the same as surrounding soils. Capability unit
ITw-1.

Rensselaer Series

The Rensselaer series consists of deep, nearly level,
very poorly drained soils. These soils are in depressional
areas in lakebeds, sluiceways, and valley trains through-
out the county. They formed in sandy and silty la-
custrine sediment. The native vegetation was mixed
hardwoods, swamp grasses, and sedges.

In a representative profile the surface layer is very
dark gray and very dark brown silty clay loam about
12 inches thick. The subsoil is about 29 inches thick. It
is dominantly mottled, gray and dark-gray, firm clay
loam, but the lower few inches consist of strong-brown
silt mottled with gray. The underlying material is dark-
brown, grayish-brown, and gray fine sand, silt, and silty
clay loam. This stratified lacustrine material is calcareous.

The Rensselaer soils are high in content of organic
matter. The supplies of available phosphorus and potas-
sium are low. Available moisture capacity is high, and
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permeability is glow, Runoff is very slow, and water is
ponded on the gurface in places. The plow layer is neutral
in areas that have not been limed.

These soils are well suited to corn, soybeans, and
small grains, though wetness 1s o major limitation. Fer-
tility levels can be built up and easily maintained.
Crops on these soils responrd well to fertilizer. Lime is
not needed.

Representative prolile of Rensselaer silty clay loam
in a cultivated fleld; 66 feet sonth and 66 feet east of
the center of sec. 11, T. 21 N, R, 4 E.:

Ap-—0 to 6 inches, very dark gray (I0YR 3/1) light silty clay
loam ; woderale, medinm and coarse, granular strue-
ture; friable; neutral; abrupt, smeoth boundary.

Al2—6 to 12 inches, very dark brown (10YR 2/2) light silty
clay loam ; common, fine, distinet, dark-brown {7.5¥R
4/4) mottles; moderate, medinm, subangular blocky
structure; friable to firm; neutrat; abrupt, smooth
boundary.

D21tg—12 to 17 inches, dark-gray (10YR 4/1) light silty clay
loam: many, fine, distinct, dark-brown (7.5YR 4/4)
mottles ; moderate, fine, gubangular blocky structure;
firmn; 1 percent pebbles and silt; thin very dark
brown (10YR 2/2) clay films on some ped faces;
nentral ; gradual, smooth boundary,

B22tg—17 to 29 inches, dark-gray (N 4/0) heavy clay loam;
many, medium, discinet, darlk-brown (7.5YR 4/4)
motiles; moderate, fine and medium, subangular
bloeky structure; firm; thin dark grayish-brown
(25Y 4/2) and grayish-brown (10YR 5/72) clay
filmg on many horigontal and verticul ped faces; 1
percent gravel; neutral; gradual, smooth boundary.

B23tg—20 to 31 inches, gray (N #/0) clay loam; many,

medium, digtinet, stroug-brown {(7T5YR 5/8) mottles;
moderate, medium, subangular blocky stracture;
firm; thick olive-gray (5Y 5/2) and olive (DY 5/3)
clay films on many horizental and vertical ped faces;:
a few very dark gray (10¥YR 8/1) organie films in
root channels; neulral; graduoal, wavy boundary.

34 to 41 inches, strong-brown (7.5YR 5/8) silt; many,

medium, distinet, gray (N 6/0) mottles; weak, medi-
um and coarse, subangular blocky struciure; friable;
common dark-gray (N 4/0) organic films in root
channels and cracks: a few yellowish-red (5YR 4/6)
aplotehes throughout the horizon; meuniral; abrupt,
wavy boundary.

C1—41 to 47 inches, dark-brown (7.5YR 4/4) &ilt loam; thin
strata and pockets of {ine sand: many, mediom, dis-
tinct, gray (N 5/0) mottles; friable; massive; cal-
careous ; abhrapt, wavy boundary.

I1C2—47 to 60 inches, grayish-brown (2.5Y 5/2) and gray
(2.5 0/0) sty clay loam; many, medium, disiinct,
stroug-brown (7.0YR 5/6) mollles; massive; firm;
common, very dark gray (N 3/0) organic and silty
material in ¢racks; calcarcous.

B3

The A horizon ranges from 10 to 13 inches in thickness.
The B horizon is dominantly elay loam, but the upper part
is mostly silty clay loam and the lower part ranges from gilt
to loam. The ¢ horizon is stratified fine sand and silt. It con-
taing gravel in places. In places gravel and sand of com-
mercial potential are at a depth below 5 to 6 feet.

Rensselacr goils are underlain by lacustrine sediment, uan-
like Brookston soils, which are underlain by glacial till. They
are decper than Sebewa soils and luack the pebbles in the
lower part of the B horizon and the gravel and sand in the
C horizon typicul of those soils, They do not have so much
clay in the B horizon as the Pewamo soils,

Rensselaer silty clay loam (0 to 2 percent slopes)
{Re).—This is the only Rensselaer soil mapped in the
county. In places gravelly material is intermixed with
material in the substratum. Mapped areas of this soll
range from 2 to 30 acres or more.

Included with this soil in mapping are small arveas of
soils that have a medinm-textured surface layer. Also
included are small areas of very poorly drained Brooks-
ton and Kokomo soils.

This Rensselaer soil is used intensively for crops,
thougl wetness is a major limitation. The soil iz sticky
and clods form if it is worked when too wet. If this soil
is drained, it 1s well suited to all crops commonly grown
in the county. Capability unit ILw-1.

Ross Series

The Reoss series comsizts of deep, nearly level, well-
drained soils on flood plains along the Mississinewa and
White Rivers. The soils formed in silty and loamy
stream sediment of recent origin. The native vegetation
was gcattered mixed hardwoods and prairie grasses.

In a representative profile the surface layer is about
30 inches of silt loam. The upper 2i inches 1s very dark
brown, and the lower § inches is very dark grayish
brown. Below is very dark grayish-brown and darl-
brown, friable, ealcareous silt loam.

The Ross soils are high in content of organic matter
and in natural fertility. Available moisture capacity 18
high, and permeability is moderate. Runoff is slow. Re-
action is nentral to mildly alkaline throughout.

These seils are subject to annual flooding for short
periods. They therefore are hetter suited to corn and
soybeans than to fall-seeded small grains. Crops on these
so1ls rezpond well to fertilizer. Lime is not needed.

Representative profile of Ross silt loam in a cultl-
vated field; 790 feet north and 1,130 feet east of the
southeast corner of SW14 sec. 1, T. 19 N, R. 8 E.:

Ap--0 to 7 inches, very dark bhrown {10YR 2/2) silt loam;
weak, medium, granular structure; friable; mildly
alkaline (a few calcareons shells); abrupt, smooth
boundary.

Al12— 7 to 25 inches, very dark brown (I0YR 2/2) silt loam;
moderate, coarse, granular structure; friable; a few
sand pockets in voids and reot channels; mildly
ulkaline (a few calcareons shells) ; abrupt, smooth
boundary.

A13—%5 to 30 inches, very dark grayish-brown (10XR 3/2)
gilt loam ; moderate, fine, granular structure; friable;
many, fine, dark reddigh-brown (5YR 3/3) iron
stains; moderaiely alkaline (calcareous); clear,
smooth boundary.

C—30 to 80 inches, very dark grayish-brown (10¥YR 3/2) and
dark-brown (10YR 373) silt loam ; massive; friable;
a few sand graing in wort and root channels; mod-
erately alkaline {ealcareous).

The Ap horizon ranges from black to very dark grayish
brown. Its textmre is silt lodam, but in places the material
contains cnough sand to make it feel gritty. In places these
soils are dark grayish brown or dark brown below a depth
of 24 to 50 inches. Depth to looge sand and gravel ranges
from 36 to 50 inches. An appreciable amount of sand occurs
throughout the profile. :

Ros:ss soils are darker colored throughout than Genesee
qoils, and in places they oceupy somewhat higher areas in the
flood plain. They are not so gray as Shoaly soils. and they
lack the brown and gray mottles below the surfuce layer
typical of those goils.

Ross silt loam (0 to 2 percent slopes) (Ro)—This is
the only Ross soil mapped in the county. It is on flood
plains in slightly higher areas than surrounding solls on
the flood plain. In places thin lenses of loam, sandy leam,
or silty clay loam occur below a depth of 2 feet.
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Included with this soil in mapping are small areas of
well-drained Genesee soils. Also included are small areas
of soils that have motiling below a depth of 18 inches.

This soil is well suited to such cash erops as corn and
soybeans, It is subject to occasional flooding, but it has
few other important limitations. In some years late
planting or replanting is necessary. Capability unit 1-2.

Sebewa Series

The Sebewa series consists of nearly level to depres-
sional, very poorly drained soils that are moderately deep
over stratified gravel and sand. These soils are in valley
trains and in terraces throughout the county.

In a representative profile the surface Iayer is about 8
inches of very dark gray and black light silty clay loam.
The subsoil is about 25 inches of very dark gray, dark
oray, and gray silty clay loam and clay loam that is
mottled and firm. The underlying material is gray and
dark-brown, calcareous gravel “and sand.

The Sebewa soils are hlﬂ“h in content of organic mat-
ter. The supplies of available phosphorus and potassium
are low. Available moisture capacity is low or moderate,
and permeability is moderate. Runoft is very slow, and
water ponds on the surface in places, The plow layer
is neutral in areas that have not been limed.

These soils are well suited to corn, soybeans, and small
graing, though wetness is a major limitation. Crops on this
501l respond well to fertilizer. Iime is not needed.

Representative profile of Sebewa silty clay loam in a
cultivated field; 130 feet west and 400 feet north of the
southeast corner of SW14 see, 19, T. 22 N,, R. 1L EK.:

Ap—0 to 6 inches, very dark gray (10YR 3/1) light silty clay
loam ; moderate, fine and medinm, granular struac-
ture; friable; neutral; abrupt, smooth boundary.

A12—6 to 8 inches, black (10YR 2/1) light silty clay loam;
moderate, coarse, subangular blocky strueture; firm;
neutral; abrupt, smooth boundary.

B21tg—R to 11 inches, very dark gray (10YR 3/1) silty clay
loam that is very dark grayish brown (10YR 3/2)
rubbed; common, fine, distinet, dark-brown (7.5YR
4/4) mottles: moderate, fine and medium, subangular
blocky structure; firm; a few dark reddish-brown
(2.5YR 3/4) stains in root channels; thin black
(10YR 2/1) clay films and organic films on many
vertical and horizontal ped faces; neutral; clear,
smooth boundary,

B22tg-—11 to 15 inches, very dark gray (10YR 3/1) silty clay
loam ; common, medium, distinet, dark reddish-brown
(6YR 3/4) mottles; moderate, medium, angular and
subangular blocky structure; firm; less than 1 per-
cent coarse fragments; a few dark-bhrown (10TR
3/8) clay films on many horizontal and vertical ped
faces and in reof and worm channels; neutral;
abrupt, smooth boundary.

dark-gray (10YR 4/1) clay loam;
many, medinm, distinet, dark-brown (7T.5YR 4/4)
mottles ; moderate, medium, subangular blocky struce-
ture; firm; medium dark-brown (10YR 3/3) clay
films on many veriical and horizontal ped faces; 2
percent gravel; neutral; clear, wavy boundary.

B24tg—24 to 33 inches, gray (10¥YR 5/1) clay loam; commor,
fine, distinet, dark-brown (7.5YR 3/2) mottles; mod-
erate, coarse, suhangular blocky structure; firm;
medium dark-brown (10¥R 3/3) clay films on many
vertical and horizontal ped faces; 2 percent gravel;
neutral ; abrupt, wavy boundary.

TIC--33 to 60 inches, gray (10XYR 5/1) and dark-brown
{7.5XYR 4/2) stratified gravel and sand; single grain;
loose; caleareous.

The Ap horizon is clay loam or is light silty clay loam that
in places containg enough sand to make it feel gritty. The
profile is very dark gray or black to a depth of 10 to 15
inches. The B horizon is clay loam or gravelly clay loam in
the Iower part. The ¢ horizon is loose gravel and sand, It is
af a depth of 24 to 40 inches.

Sebewa soilg lack the gilt and elayey material in the C
horizon typical of the stony subscil phases of the Brooksten
s0ils. They have a coarser textured B horizon than the Pe-
wamo, stratified substratum, soils, and their C horizon lacks
the lacustrine silt and elayey material typical of those soils.
Their B horizon is coarser textured in the lower part than
that in Rensselaer soils, and they lack the C horizon of sand
and silt typical of those soils.

Sebewa silty clay loam (0 to 2 percent slopes) (Sel.—
This soil occupies low areas associated with small streams
and old glacial channels. In many places the subsoil is
gravelly in the lower part. Depth to underlying loose
gravel and sand varies within short distances,

Included with this soil in mapping are small areas of
soil that has a surface layer of heavy silt loam. Also
included are small areas of very poorly drained Brooks-
ton silty clay loam, stony subsoil,

This Sebewa soil is well suited to all crops commeonly
grown in the county, though wetness is a major limitation.
In places coarse gravel and boulders hinder farming
operations and the installing of tile drains. Capability
unit ITw—4.

Shoals Series

The Shoals series consizsts of deep, nearly level, some-
what poorly drained soils on flood plains. These soils
formed in silty and loamy sediment laid down recently by
streams. The native vegetation was mixed hardwoods.

In a representative profile the surface layer is dark
grayish-brown silt loam about 12 inches thick. The sub-
goil 1s about 18 inches of mottled dark grayish-brown and
grayish-brown, friable silt loam. The under]vma material
is mottled grayish-brown and dark Veﬂowrah brow n, cal-
CATROUS sﬂty clay loam.

The content of organic matter is low in Shoals soils.
Natural fertility is hlo'h Available moisture capacity is
high, and permcabﬂ]ty is moderate. Runoft is slow.

Shoals soils are better suited to such crops as corn and
soybeans than to fall-seeded small grains. Wetness is a
major limitation, and the soils are subject to annual
flooding for short periods. Crops on these soils respond
to ferhhzer Lime is not needed.

Representative profile of Shoalg silt loam in a culti-
vated field; 115 feet east and 725 feet south of the north-
west corner of NEL4 sec. 21, T. 21 N,, R. 11 E.:

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) silt loam:
moderate, medium and coarse, granular structure;
friable; neutral; abrupt, smooth boundary.

A12—6 to 10 ineches, dark gravish-brown (10YR 4/2) silt
loam ; common, fing, distinet, brown (7.50YR 4/4)
mottles; moderate, coarse and very coarse, granular
structure; friable; neutral; abrupt, smooth hound-
ary.

A13—10 to 12 inches, dark grayish-brown (10YR 4/2) silt
loam; common, fine, diztinet, brown (7.5YR 4/4)
mottles ; weak, thick, platy structure parting to mod-
erate, coarse, granular; friable; thin graryish-brown
(10YR 5/2) gilt filmg on eracks and in root channels;
neutral; abrupt, smooth boundary.
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B21g--12 to 20 inches, dark grayish-brown (10YR 4/2) silt
loam; many, fine, distinct, yellowish-red (8YR 4/6)
mottles ; very weak, coarse, prismatic structure and
massive; friable; thin grayish-brown (10YR 5/2)
gilt films on cracks and along root channels; mildly
alkaline; abrupt, wavy houndary.

B22g—20 to 30 inches, grayish-brown (10YR 5/2) heavy silt
loum; many, medium, distinet, yellowish-red (dYRR
4/6}) and dark reddish-brown (3YR 3/4) mottles;
very weak, coarse, prismatic structure to massive;
friable; medium gray (10YR 5/1) siit films in worm
channels and in root channels; a few, very dark
brown {(10YR 2/2), manganese concretions; mildly
alkaline; clear, wavy boundary.

Clg—30 to 3% inches, grayish-brown (10YR 5/2) light silty
clay loam; many, medium, distinet, brown (I1I0YR
4/3) and strong-brown {(7.5YR 5/6) mottles; mas-
sive; friable to firm; medium gray (10¥YR 5/1) silt
films in cracks and root ¢hannels; mildly alkaline;
abrupt, smooth houndary.

IIC2—39 to 60 inches, dark yellowish-hrown (10YR 4/4)
silty clay loam ; massive; firm ; medium to thick gray
(10Y 1R 5/1) clay films in many eracks and root chan-
nels; 3 percent gravel; calecareous.

The Ap horizon ranges from dark grayish brown to grayish
brown in color. The underlying horizons are silt leam, loam,
or gilty clay loam,

These soils are outside the defined range of the Shoals
serfes in that they are slightly calcareous. They are encugh
alike the Bhoals series in composition and behavior that a
new series is not warranted.

Shoals soils are not so well drained nor so brown as
Genesee and Ross soils. They occupy somewhat higher areas
than Sloan soils, and they are lighter colored and are not so
poorly drained as those soils.

Shoals silt leam (0 to 2 percent slopes) (Sh).—This is
the only Shoals soil mapped in the county. Most areas
are long and narrow and are along smaller streams, but
areas of this soil are along streams throughout the county.
The mapped areas range from 1 to 10 acres. Texture of
this soil varies throughout, and the sequence and thick-
ness of the layers change within short distances.

Included with this soil in mapping are small areas of
soils that have a surface layer of loam and silty clay
loam. Also included are small areas that have limy glacial
till at a depth of 4 to 6 feet. Other small areas consist of
very poorly drained Sloan soils.

This soil is subject to frequent overflow from nearby
streams, and in some years replanting or late planting 1s
necessary. Nevertheless, row crops can be grown year
after year. Capability unit ITw-T.

Sloan Series

The Sloan series consists of deep, nearly level, very
poorly drained soils. These soils formed in recent loamy
and silty stream sediment. They are on flood plains that
are depressional in places. The native vegetation was
mixed hardwoods, swamp grasses, and sedges.

In a representative profile the surface layer is about
13 inches of very dark gray silt loam. The subsoil is
mottled, dark-gray firm clay Ioam that is caleareous. The
onderlying material is mainly stratified silt loam and
loamy sand, but it includes clay in places.

Sloan soils are high in content of organic matter and
in natural fertility. Awvailable moisture capacity is high,
and permeability is moderately slow. Runoff is very slow.

These soils are wet and are subject to annual flooding
for short periods. They are better suited to such crops as

corn and soybeans than to fall grains. Crops on these soils
respond well to fertilizer. Lime is not needed. )

Representative profile of Sloan silt loam in a cultivated
field; 858 feet north and 330 feet west of the southeast
corner of NEL; sec. 19,1, 20 N, . 10 E.:

Ap—0 to 8 inches, very dark gray (10YR 8/1) silt loam;
moderate, medium and coarse, granular struciure;
friable; mildly alkaline; abrupt, smooth boundary.

Al12—R to 13 inches, very dark gray (10¥YR 3/1) gilt loam;
weak, medium, subangular blocky structure; friable;
mildly alkaline; clear, smooth boundary.

B21g—138 to 19 inches, dark-gray (10YR 4/1) light clay loam;
common, fine, distinet, dark yellowish-brown (10YR
4/4) mottles; weak, fine, subangular blocky struc-
ture; friable; a few black (10YR 2/1) organic films
on some ped faces; many marine remains; mildly
alkaline (a few calcareous shells); clear, smooth
boundary.

B22a—1% to 26 inches, dark-gray (10YR 4/1) clay loam;
many, medium, distinet, brown (7.5YR 4/4) mottles;
weali, fine and medium, subangular blocky structurc;
friable; thin, very dark gray (10YR 3/1), organic
films and clay films on some ped faces and in voids;
a few marine remains that are calcareous; mildly
alkaline; abrupt, smooth boundary.

C1--26 to 37 inches, gray (10YR 5/1) silt loam; many, medi-
um, distinet, brown (L0YR 4/3) and brown to dark-
brown (7.5YR 4/4) mottles; massive; friable; many
remaing of small shells; calcareous; abrupt, smooth
boundary.

II02—37 to 60 inches, gray to light-gray (10YR 6/1) and
pale-brown (10YR 6/3) loamy sand; siit and clay
pockets in places; massive to gingle grain; friable;
black (10YR 2/1) organic pockets in voids.

The Ap horizon is very dark gray to very dark brown in
color. The A horizon is silt loam, heavy gilt loam, or light
gilty ¢lay loam 10 to 14 inches thick., Reaction in thig horizon
ig neutral and mildly alkaline. Small calecarecus shells are
present in places throughout all horizons.

These soils are outside the defined range of the Sloan series
in that they are slightly ealcarcous. They are enough like the
Sloan series in composition and hehavior that a new geries is
not warranted.

Sloan soils have a less developed B horizon than Sehewa
soils. They are more poorly drained than Shoals soils and are
grayer than those soils.

Sloan silt loam (0 to 2 percent slopes) (Sn).—This is
the only Sloan soil mapped in the county. It is on low
flood plains along streams throughout the county. Most
areas are along the smaller streams and are narrow and
long. The mapped areas range from 2 to 10 acres, The
surface layer 1s moderately alkaline and caleareous in
areas within 50 to 100 feet from the streams. Farther
away the surface layer is neutral or mildly alkaline and
noncaleareous.

Included with this soil in mapping are small areas of
soil that has a surface layer of silty clay loam. Also
included are small areas of somewhat poorly drained
Shoals so1ls.

This Sloan soil is in low areas where excess water from
higher areas collects. It also is subject to frequent over-
flow from nearby streams. Such row crops as corn and
soybeans can he grown intensively. Flooding in spring,
however, makes replanting or late planting necessary in
some years. Capability unit TITw-9.

Wallkill Series

The Wallkill series consists of deep, very poorly
drained soils. These soils formed in about 20 inches of
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recent silty minernl materizl laid down over thick
deposits of organic material, These soils occupy large
depressions in Zutoffs and small pockets throughout the
county. The present vegetation is hardwoods and grasses
that tolerate wetness,

In a representative profile the npper 17 inches is dark
crayish-brown silt logm, The underlying material is black,
dark reddish-brown, and olive muck.

Wallkill seils are low in content of organic matter.
Natural fertility iz high in the mineral layers, Available
moisture capacity is very high, and permeability is mod-
erate, Runofl is very slow, and in places water ponds on
the surface during wet seasons, The plow layer is nentral
in areas not limed.

These wet soils are better suited to such crops as corn
and soybeans than to small grains that are seeded in fall
ot cur]y in spring. Crops on them respond well to ferti-
lizer, Lime is not needed.

Representative profile of Wallkill «ilt loam in a culti-
vated field; 990 feet north and 335 feet west of the
southeast corner see. 34, T, 22 N, R. 11 EK.:

Ap—>0 to 5 inches, dark grayish-brown (10YR 4/2) silt loam:
moderate, fine and medium, granular structure; fri-
able; neutral; abrapt, smooth boundary.

Cl—3a to 15 inches, dark grayish-brown (10YR 4/2) gilt
loam ; moderate, medinm and coarse, grannlar strue-
ture; friable; black (10¥YR 2/1) material intermixed
in lower part by action of worms; neutral; abrupt,
smooth boundary,
to 17 inches, black (10YR 2/1) mucky silt loam;
maoderate, fine and medinm, subangular blocky strue-
ture; friable; thin dark grayish-brown (I10YR 4/2)

215

gilt films on surface of peds and in cracks; neutral;
abrupt, smooth houndary.
1ITOalb—17 io 25 inches, darlk reddish-brown (AYR 2/2)

muck ; moderate, thin and mediumn, platy structure;
friable; =lightly acid; clear, smooth houndary.

—25 to 36 inches, black {(5YR 2/1) muck; moderate,
thin, platy structure; friable; 30 percent undecom-

II0a2b-

pov.e(l twigs, stems, and sceds; slighily acid; clear,
smooth houndarv
II0a3b—34 to 60 inches, olive (BY 4/3) 1r111L]\, weals, thin,

platy structure; frinble; a few

fragments | ncutral.

identifinble plant

The mineral layers consist of very darlk grayish-bDrown to
grayish-brown «ilt loam or light silty clay loam 10 to 20
inches thick., Reanction in these layers ranges from ncutral to
maoderately alkaline, In some arveas the underlying organie
layers contain low-grade marl; in others, layers of stratified
minerals are below a depth of 48 inches,

Wallkill woilz Jack the organie material in their upper 17
inches typical of Carlisle seils. Their uppermost layer con-
taing less organic material than that in Linwood soils.

Wallkill silt Ioam (0 to 2 percent slopes) (Wa).—This
is the only Wullkill so1l mapped in the county. Tt ocen-
pies low depressional areas on outwash and terrace areas
throughout the county. Thwkne% of the alluvium over
the onmrnl buried soil of organic muck and peat ranges
from 10 to 20 inches, Mapped arcas of this soil range
from 1 to 10 acres.

Inclnded with this soil in mapping are small areas of
very poorly drained Carlizle and Linwood zoils.

Tt drained, this soil is well suited to such row crops as
corn and soybeans, Because of the low position of this
soil, however, areas are difficult to drain. As a result,

rater ponds on the surface and crops frequently are 10ﬂt
Capability unit ITw-T.

Use and Managemeni of the Soils

This section explaing the system of capability classifi-
cation used by the Seil Conservation Service and de-
seribes the management of the soils by capability units.
Then predicted average acre yields of principal crops
are given, and management of the soils for wildlife,
recreation, and engineering is discussed.

Weoodland is nof a major resource in the county, and
1ts management is not a part of this section. In 1958 only
abont 7 pelccnt of the county was in woodland, and the
projected amount for 1975 1s about 5 percent. Most of
the Woodland 1z used as pasture or recreational arens or as
sites for housing developments.

Capability Grouping of Soils

Capability grouping shows, in a general way, the suita-
bility of scils for most kinds of field crops. The Sroups
are made according to the limitations of the soils when
used for fleld crops, the risk of damage when they are
uged, and the way they respond to treatment. The proup-
ing does not take into account major and generally expen-
sive landforming that would change slope. depth, or
other (h‘lractenstl(s of the soils; doe% not take into
congideration possible but wnlikely major reclamation
projects: and doeg not apply to rice, horticultural crops,
or other crops requiring special management.

Those familiar with the C‘lpdbll]t\' classification can
infer from it much about the behavior of soils when nsed
for other purposes, but this classification is not a substi-
tute for interpretations designed to show snitability and
limitations of gronps of soils for range, for forest trees,
or engineering,

In the capability system, all kinds of soils are grouped
at three levels, the capability class, subeclags, and unit.
These are discussed in the following paragraphs.

Caramniry Crassrs, the broadest groups, are designated
by Roman numemlq I through VIIL. The numerals
indicate progressively greater ]mut‘m(m% and narrower
choices for practical use, delined as follows:

Class T goils have few limitations that restriet their
use.

Class 1T soils have moderate limitations that reduce
the choice of plants or that require moderate
conservation practices.

Class IIT =oils have severe limitations that rednce
the choice of plants, require special conservation
practices, or both.

Class IV soils have very severe limitations that re-
duce the choice of plants, require very careful
management, or both.

Class V soils (none in Delaware County) are not
likely to erode but have other limitations, im-
practical to remove, that IImit their use largely
to pasture, range, or wildlife,

Class VI soils (none in Delaware County) have
severe limitations that make them generally
unguited to cultivation and limit their use
largely to pasture orv range, woodland, or
wildlife.

Class VIT soils have very severe limitations that make
them unsuited to cultivation and that restrict
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their use largely to pasture or range, woodland,
or wildlife,

Class VIIT soils and landforms have limitations
that preclude their use for commercial plants
and restrict their use to recreation, wildlife, or
water supply, or to esthetic purposcs.

Caramriry SUBCLasgEs are soll groups within one class;
they ave designated by adding a small letter, e, w, 2, or ¢,
to the class numeral, for example, ITe, The letter ¢ shows
that the main Hmitation is risk of erosion unless close-
growing plant cover is maintained; 2 shows that water
m or on the soil interferes with plant growth or cultiva-
tion (in some soils the wetness can bhe partly corrected by
artificial drainage) ; s shows that the soil is limited mainly
becanse it is shallow, dronghty, or stony; and e, not used
in Delawars County and used in only some parts of the
United rtates, shows that the chief limitation is climate
that is too cold or too dry.

In class 1 there are no subelasses, hecause the soils of
this class have few limitations. Clags V ean contain, at
the most, only the subclasses indicated by w0, s, and e,
because the soils in class V are subject to little or no ero-
sion, though they have other limitations that restrict their
use largely to pasture, range, woodland, wildlife, or
recreation.

Caramrny Uxrrs are goil groups within the subelasses.
The soils in one capability unit are enongh alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management, Thus, the capability
unit is n convenient grouping for malking many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to the
subclass symbol, for example, 1Te-3 or II1e—6. Thus, in
one symbol, the Roman numeral designates the capability
class, or degree of limitation: the small letter indicates
the snbelnsg, or kind of limitation, as defined in the fore-
going paragraph; and the Arabic numeral specifically
identifies the capability unit within each suhelass,

Management by Capability Units

More than 81 percent of the total area in Delaware
County is used for cultivated crops. The major erops
grown are corn, soybeans, wheat, cats, hay, and pasture,
but. tomatoes and other speeial erops also are grown.

Most soils 1n the county are wet, and artificial drainage
is necded, Examples are Brookston silty clay loam and
Pewamo stlty elay loam. Tile and open ditches commonlty
are used to remove excess water, and surface drainsg and
sod waterways are used to provide supplemental drainage.

A few of the soils, such as the Fox and Ockley, are
droughty. Growing small grains or crops that mature
early in the season and using green-manure crops are
effective practices on these solls,

The sloping soils are likely to erode if cultivated.
Examples are Miami silt Toam, 12 to 18 percent slopes,
and Morley silt loam, 6 to 8 percent slopes, eroded. Among
the_effective ways of controlling erosion are plowing in
spring, using a cropping system that includes mixtures
of grasses and legumes, farming on the contour, terracing,
and disking cornstalks and returning all other crop
residues to the soils. These practices also help to main-

tain the content of organic matter and to keep the soil
in good tilth. A fall cover crop will help to protect the
soil following a soybean crop.

On all of the soils, lime and fertilizer should be applied
in the amounts indicated by soil tests and field trials.

In the pages that lollow each of the capability units in
Delaware County is described, and snggestions for the use
and management of the soils in each unit are given. The
units are not numhered consceutively, because not all of
the units in the statewide system are represented in this
county. 'Fhe names of the soil series represented are men-
tioned in the description of each unit, but this does not
mean that all goils in a given series are in the unit. The
names of all soils in any given unit can be found by
referring to the “Guide to Mapping Units” at the back
of this survey.

Capability unit I-1

Thig unit consists of deep, nearly level, well-drained,
medium-fextured soils of the Martinsville, Miami, and
Ockley series. These soils formed in till on plains and
terraces m the uplands,

Runofl is slow on these soils, and the crosion hazard is
hone or slight. The available moisture capacity is high.
Content of organic matter and natural fertility are low.

These soils are suited to all crops commonly grown in
the connty. Corn and soybeans are the main crops, but the
soils are algo snited to small praing, mixtures of grasses
amd legumes, and to tomatoes and other special field crops.
Corn can be grown vear after vear.

Soils in this unit are easy to cultivate, and they respond
well to good management. They arve suited to many crop-
ping systems, Maintaining the organic-matter content and
fertility and improving tilth are the main concerns of
management,

Capability unit I-2

This unit consists of deep, nearly level, well-drained,
medium-textured soils of the (renesce and Ross serles.
These =oils are on flood plains of major streams. They are
flooded oceasionally carly in spring and late in fall.

Runof! is slow on these soils. Available moisture capac-
ity and natural fertility are high. The content of organic
matter iz low to medium in Genesee soils and high in
Ross soils, Except for stream cutting, erosion is not a
hazard. Tn most areas sediment accumulates gradually.

These soils are well suited to such cash erops as corn
and soybeans., Corn generally is grown vear after year.

Soils in this niit are easy to cultivate, and they respond
well to good management. Small grains seeded in fall
and grasses and legumes may be severely damaged during
prolonged floods.

Capability unit He-1

This unit consists of deep, gently sloping, well-drained,
medivm-textured soils of the Miami scries. Runoff is
slow to medium on these sotls, and the hazard of erosion
is slight or moderate. Available moisture capacity is high.
Natural fertility is low.

Corn, sovbeans, and small grains are the main crops
grown on these soils. The soils are suited, however, to all
crops commonly grown in the county.
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Soils in this unit are easy to cultivate, and they respond
well to good management. Several cropping sys‘rems are
suited. Control of erosion, maintenance of fertility, and
improvement of tilth and content of organic matter are
the main concerns of management.

Capability unit Hle-3

This unit consists of deep, gently sloping, well-drained,
medinm-textured soils of the Martinsville and Ocklev
series. These soils are on outwash plains and terraces.

Runoff is slow or medium on these soils, and erosion
is slight. Available moisture capacity is high. Natural
fEItlht\ 18 low.

These soils are suited to all erops commonly grown in
the county. Corn, soybeans, and small grains are The main
Crops, and severfll cropping systems are suited. Control-
Iing erosion, maintaining fertility and content of organic
mfttter, and. improving “tilth are the main concerns of
management., Where feasible, contour farming can be
used for control of erosion,

Capability unit HHe-6

This unit congists of deep, ¢
medium-textured soils of the Morley series.
occupy till plaing and moraines on 11p1(md<,

Imnof‘f is slow or medium on goils of this unit, and the
erosion hazard is slight or moderate. Available moisture
capacity is high, Natural fertility is low.

Some of these soils are slightly eroded, and others
are moderately eroded. The shcrhth eroded soils are
easy to cultivate and are in good tllth but the moderately
crodcd soils are somewhat more difficult to eultivate and
are in poorer tilth, The moderately eroded soils have a
higher content of clay in the plow layer than the slightly
eroded ones. If the moder ately eroded soils are worked
when too wet or too dry, they become cloddy and pre-
paring a seedbed is difficult. Under the same management,
the slightly eroded soils tend to be slightly more produc-
tive than the moderately eroded ones.

The solls in this unit are suited to all crops commonly
grown in the county. Corn, soybeans, and small grains are
the main ecrops, and several cropping systems are suited.
Crops on these soils respond well to good management.

Controlling erosion, maintaining fer‘rlhtv and eontent
of organic lﬂ‘lttel‘, and Improving tilth are the mam
concerns of management. Where feamble, contour enlti-
vation can be used to help control erosion.

Capability unit Ile-9

Fox silt loam, 2 to 6 percent slopes, is the only soil in
thig unit. This soll 15 moderately deep over gravel and
sand and is well drained and slightly eroded. It ocenpies
terraces, kames, eskers, and moraines in outwash areas.

Runoff is low or medium on this soil. Natura] feritlity
is low, and available moisture capacity is low or moder-
ate. This soil is droughty during long dry periods.

This Fox soil is suited to all crops commonly grown
in the county. Corn, soybeans, small graing, and mixtures
of grasses and legumes are the main crops. This soil 1=
easy to cultivate, and it responds well to good manage-
ment. It is suited to several cropping systems. The chief
cohcerns of management are controlling erosion and main-
taining the content of organic matter.

gently sloping, well-drained,
These soils

Capability unit [Ie-12

This unit consists of deep, gently sloping, somewhat
poorly drained seils that are medium textured. These
slightly eroded or moderately eroded soils are in the
Blount series.

Runofl is medium on soils of this unit. Permeability 1s
slow, and available moisture capacity is high. Natural
Tertility is moderate.

The slightly eroded soils are in good tilth and are easy
to cultivate. The moderately eroded soils, however, are
more clayey, are in poorer filth, and are more difficult to
cultivate. If the moderately eroded soils are worked when
too wet or too dry, they become cloddy and preparing a
seedbed 1 dlfﬁ(‘ult Under the same management, the
slightly ereded soils are more productive than the moder-
ately eroded ones.

The soils in thig unit are well suited to all crops
commonly grown in the county. Corn and soybeans are
the main crops, but tomatoes, small grains, and mixtures
of prasses and legumes for hay and pasture also are
STOWD.

Wetness and the hazard of further erosion are the main
concerns of management. Maintaining the content of
organic matter and fertility are also concerns. Artificial
drunage is needed for good growth of crops.

Capability unit 1w-1

This untt consists of deep, nearly level, poorly drained,
mainly moderately fine textured soils of the Brookston,
Kokomo, Pewamo, and Rensselaer series. Runofl 15 very
slow on these soils, and some areas are ponded. The ero-
sion hazard is none or slight. Permeability is slow, and
available moisture capamtv is high. Natural fertility is
low. The content of organic matter is high.

Corn and soybeans are the main crops grown on these
soils, but small grains, legumes, and tomatoes also are
grown. All row crops commonly grown in the county
are suited. Several cropping systems are suitable, and
oW crops can be grown year after vear.

The water table is at or near the surface of these soils
in spring and late in fall. Tf worked when wet, the plow
layer becomes cloddy and puddled. Insmlhnfr suitable
drainage systems and maintaining good tilth are the main
concerns of management. The soils become warm earlier
in spring if adequate. drainage is provided.

Capability unit Hw-2

This unit consists of deep, nearly level, somewhat poorly
drained, medium-textured soils of the Blount and Crosby
series. These goils ocenpy till plains on uplands,

Runoff is slow on soils in this unit. The water table is
near the surface early in spring and in winter in the
nearly level soilg, but it is at a greater depth in the gently
sloping soils. Permeability is slow in all of these soils,
and available moisture capacity is high. The content of
organic matter is low.

Soils in this unit are suited to all crops commonly
grown in the county. Corn and soybeans are the main
crops, but small grains, legumes, and tomatoes also are
grown. Many cropping systems are suitable, and corn
can be grown year after year.

These soils are easy to cultivate. Wetness is the main
concern of management, and drainage is needed for good
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growth of crops. Maintaining the content of organilc
matter and preventing crusting of the surface layer are
other concerns.

Capability unit HHw-4

Sebewa silty clay loam is the only soil in this unit.
This soil is in depressions, in valley tmlns, in sluiceways,
and in channels of small streams, It iz moderately deep
to sand and gravel, very poorly drained, and moderately
fine textured.

Runofl is very slow on this soil, and in places water
ponds on the surface. The erosion hazard is none or
slight. The water table iz at or near the surface In winter
and spring. In places the plow layer becomes cloddy
and puddled if it is worked when wet. Permeability is
moderate, and available moisture capacity is low or med-
erate. Content of organic matter is high.

Corn and soybeans are the main crops, but this soil
is suited to all crops commonly grown in the county.
Several cropping systems are suited, and row crops can
be grown year after year.

Mamt‘umng good tilth and constructing and main-
taining suitable drainage systems that lower the water
table are the main concerns of management. Adequate
drainage is needed for good crop UI‘O“rtll Also, the soil
warms earlier in spring it adoqtmte drainage i pmmded

Capability unit -7

This unit consists of deep, nearly level, somewhat
poorly drained to very poorly dmmed medinm-textured
soils of the Shoals and Wallkill series. These soils are
on flood plains.

Runoft 18 very slow on these soils, and in places water
ponds on the surface. The hazard of erosion is none or
slight. Permeability is moderate, and available moisture
capacity is high and very high. The content of organic
matter 1s low, and natural fertility is high.

These soils are snited to such eash grain crops as corn
and soybeans. Corn generally is grown year after year.
Many areas of these soils occupy long, narrow flood
plains dissected by meandering streams. Such areas are
~ not suited to row crops but are well suited to pasture and
hay crops. Because of frequent flooding in fall, winter,
and spring, tillable areas are suited only to row crops
grown for cash.

Soils in this unit are easy to cultivate, and they respond
well to good management. The water table is near or at
the surface in winter and spring, Maintaining good tilth
and constructing and maintaining suitable drainage sys-
tems that lower the water table are the chief concerns of
management.

Capability unit ITw-10

Linwood muck is the only soil in this unit. This soil
is gently sloping and is very poorly drained. It is on
flats and in depressions.

Rimoft is very slow on this soil, and in places water
ponds on the surface. The erosion hazard is slight or none,
Permeability is moderate, and available moisture capacity
is very high. Content of organic matter is very high, and
fertility is low,

Linwood muck is well suited to grain and vegetable
crops grown for cash. Corn is the main crop and is grown
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year after year. Small grains also are grown, but less
extensively.

This soil is easy to cultivate, and it responds well to
good management. Many cropping systems are suited. The
main concern of manmgement is providing drainage. Some
areas arc 1 to 5 acres in size, however, and are difficult to
drajn. These areas generally are farmed the same as
surrounding larger areas of soils.

Capability unit Ils-1

Fox silt loam, 0 to 2 percent slopes, is the only soil in
this nnit. This soll occuples terraces, kames, eskers, and
moraines.

Runofl is very slow on thls soil, and erosion is slight.
Avallable moisture capacity is low or moderate. Content
of organic matter and natural fertility are low.

The soils in this unit are suited to all crops commonly
grown in the county. Corn, soyheans, mixtures of grasses
and legumes, and small grains are the main crops. Several
cropping systems are suited.

This soil is easy to cultivate. Maintaining fertibty and
content of organic matter are the chief concerns of man-

agement. Also, this soil is droughty during extended dry
periods, and crops on it are subject to rlea:rc because of
lack of moisture.

Capability unit 1Hle-1

This unit consists of deep, gently sloping and moder-
ately sloping, well-drained Soﬂs of the Miami series.
These soils are on till plaing in the uplands. They are
medium textured and moderately fine textured, and they
are moderately eroded or severely eroded.

Runoff is medinm to rapid on soils of this unit, and
available moisture capacity is high. Content of organic
matter is low, Natural fertility is low in the severely
eroded soils and moderate in the moderately eroded soils.

The soi]s in this unit are suited to all crops commonlv
grown in the county. Corn, soybeans, and small grains
are the main crops, but hay and pasture crops also are
ETOWIL

These soils respond well to good management. The
main concerns of management are controlling erosion and
maintaining natural fertility and content of organic mat-
ter, The modemtely eroded soils are in good tl]th but the
severely eroded soils are in poor tilth, If worked when
wet, the severely eroded soils become cloddy and puddled.
Where feasible, contour farming and stripcropping can
be used to help prevent further erosion. These practices
also help to increase the number of years that row crops
can be grown in a cropping system.

Capability unit Ille-6

This unit consists of gently sloping to strongly sloping,
well-drained, medium textured and moederately fine tex-
tured soils of the Morley series. These soils are on
uplands. The gently sloping soils are severely eroded, and
the moderately sloping and strongly sloping soils are
moderately eroded.

Runoff 13 medium or rapid on soils in this unit. Avail-
able moisture capacity is high. Content of organic matter
is low, and fertility is low,

The soils in this unit are snited to the cultivated crops
commonly grown in the county, and they are well suited



30 SOTL
to hay and pasture plants. Corn, soybeans, and small
graing are the main crops, and several cropping systems
are suited.

The main concerns of management are controlling ero-
sion, maintaining the content of organic matter and fertil-
ity at a desirable level, and improving tilth, Tilth is poor
in all soils in this unit, but it is better in the sloping soils
than in the gently sloping ones. If these coils are worked
when wet, the plow layer becomes cloddy and puddled.
Where feasible, farming on the contour and striperopping
can be used to control erosion. These practices also help
to increase the number of years that row crops can be
grown in the cropping system.

Capability unit IHH1le-%

This unit consists of moderately deep, gently sloping
and moderately sloping, well-drained soils of the Fox
series. These outwash soils occupy terraces, kames, eskers,
and moraines. The gently sloping soils are moderately
fine textured, and they are severely eroded. The moder-
ately sloping soils are medium textured, and they are
moderately eroded,

Runofl 1s medium or rapid en soils of this unit. Content
of organic matter and natural fertility are low. Available
moisture capacity is low or moderate in the gently sloping
soils and low in the moderately sloping ones.

The go0ils in this unit are suited to the cultivated crops
commonly ogrown in the connty, and they are well suited
to grasses and legumes for hay and pasture. Corn, soy-
beans, and small grains are the main crops. Corn and
soybeans do not grow so well on these soils, however, as
on the other soils in the county. Several cropping systems
are snitable for these solls.

The main concerns of management are controlling ero-
sion and maintaining the content of organic matter and
fertility at a desirable level. These soils are droughty
during extended dry periods, and the lack of moisture
causes damage to erops. The gently sloping soils are in
poor tilth, and they becowme cloddy and puddled if worked
when wet. The moderately sloping seils are in good tilth,
Where feasible, contour farming and striperopping can
be used to help prevent further erosion. These practices
also help to increase the number of years row crops can
be grown in the cropping system,

Capability unit Ille-15

Martinsville sandy loam, 6 to 12 percent slopes, eroded,
is the only soil in this unit. This soil is deep, well drained,
and moderately coarse textured. It is on outwash plains
and terraces. Runoff is medinm. Available moistnre capac-
ity is high.

All erops commonly grown in the county can be grown
on this soil, but the slope and sand content make the soil
better suited to some crops than to others. This soil is
well suited to small grains, grasses, and legumes and to
pasture crops. Corn and soybeans are less well swited.
Several cropping systems are suitable for this soil.

The chief concerns of management are controlling ero-
sion and maintaining the content of organic matter, This
soil is droughty during extended dry periods. Where
feasible, contour farming and striperopping can be used
to help prevent further erosion. These practices also help
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to increase the number of years row crops can be grown
in the cropping systein.

Capability unit IHIw-8

Carlisle muck is the only soil in this unit, This soil is
nearly level and is very poorly drezined. It is on flats and
in depressions.

Runoll is very slow on this soil, and in places water
ponds on the surface. The hazard of erosion is none to
slight. Permeability i3 moderately rapid, and available
moisture capacity is very high. Content of organic matter
is very high, and fertility is low.

If drained, this soil is well suited to vegetables and to
other row crops. Small grains also are suited but are not
grown so extensively. Row crops can be grown year after
year,

This soil 15 easy to enltivate and responds well to good
managernent. The chief concern of management is pro-
viding drainage.

Capability unit IHw-9

Sloan silt loam is the only soil in this unit. This soil is
nearly level and is very poorly drained. It is on flood
plains.

Runoff is very slow on this soil, and In places water
ponds on the surface. The hazard of erosion iz none or
slight, Permeability is moderately slow, and available
moisture capaeity is high, Content of organic matter and
natural fertility are high.

The chief concerns of management are providing drain-
age and maintaining good tilth. Tf the soil is drained,
it is well suited to corn and sovbeans, which are the main
cropg grown. Frequent overflow from nearby streams
makes this scil poorly suited to small grains and to
arasses and legumes. The overflow ocenrs mostly in spring
and late in fall,

Capability unit IVe-1

This unit consists of deep, moderately sloping and
strongly sloping, well-drained soils of the Miami series.
These soils are medinm textured and moderately fine tex-
tured. They oceupy {ill plains on uplands. The moder-
ately sloping soils are severely eroded, and the strongly
sloping =oils are slightly eroded.

Runoff is medinm on the moderately sloping soils and
rapid on the strongly sloping ones. Available moisture
capacity is high in all of the soils. Content of organic
matter and natural feriility are low.

Suitable cropping systems for these soils include small
graing, grasses and legumes, and pasture plants. Such
row crops as corn and soybeans can be grown only occa-
sionally in the cropping systems.

Controlling erosion und maintaining the content of
organic matter are the chief concerns of management. The
slightly eroded soils are in good tilth. The severely eroded
soils are in poor tilth, and if worked when wet, they
become cloddy and puddled. Where feasible, farming on
the contour and striperopping can be used to help prevent
further erosion. These practices also permit use of more
row crops in the cropping system.
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Capability unit IVe-6

Morley silty clay loam, 6 to 12 percent slopes, severely
eroded, 1s the only soil in this unit. Tt is deep and is well
drained. This soil occupies till plains on uplands, Runoff
15 medium on this soil. Content of organic matter and
natural fertility are low.

This soil is well suited to cropping systems that include
small grains, grasses and legumes, and pasture crops.
Row crops such as corn and soybeans can be grown only
oceasionally. Contour farming and striperopping help to
prevent further erosion, These practices also permit use
of more row erops in the cropping system.

Capability unit IVe-9

This unit consists of moderately deep, moderately slop-
ing and strongly sloping, well-drained soils of the Fox
series. These sotls occupy terraces, kames, eskers, and
moraittes on outwash. The moderately sloping soils are
moderately fine textured, and the strongly sloping soils
are medinm textured, Frosion is severe on the moderately
sloping soils, and moderate on the strongly sloping soils.

Runoff is medium or rapid on soils of this unit. Avail-
able moisture capacity is moderate or low. Content of
organic matter and natural fertility are low on the mod-
erately sloping soils and moderate or low on the strongly
gloping soils.

Soils of this unit are suited to cropping systems that
inchnde small grains, grasses and legumes, and pasture
plants. Such row crops as corn or goybeans can be grown
only occasionally.

The main concerns of management are controlling ero-
sion and maintaining the content of organic matter and
good tilth. The moderately sloping soils are in poor tilth,
and if worked when too wet, they become cloddy and
puddied. Contour farming and striperopping help to
protect the soils from erosion and permit the use of more
row crops in the cropping system.

Capability unit VIile-2

This unit consists of soils of the Hennepin series and
of pits from which the soil material has been removed.
The areas occur on breaks between upland till plains and
low terraces or flood plains.

The sails in this unit are well drained and medium tex-
tured. Runoff is very rapid or rapid, and the soilg are
slightly eroded. Natural fertility is low, and the confent
of organic matter is high. Available moisture capacity is
high.

Soils in this unit are suitable for limited grazing and
for use as woodland, wildlife habitat, and recreational
areas.

The chief concern of management is controlling erosion.
Keeping a permanent cover of vegetation on the areas
helps to control erosion and to increase available moisture
capacity. Cultivating on the contour and doing all reno-
vating operations on the contour also help to control
erosion,

Capability wunit VIIIs-2

This unit consists of Gravel pits and Stone quarries
and of Made land. In places areas of these land types can
be made suited to wildlife. but major reclamation gen-
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erally is required before vegetation will grow. Members
of fishing clubs fish in some of the abandoned gravel pits,
and areas surrounding these pits are used for other recre-
ational purposes. Made land is presently being used as a
place to dump refuse.

Predicted Yields

hows for each soil the yields per acre of corn,

soybeans, wheat, and alfalfa-grass hay mixtures under two
levels of management. The figures in columns A. are yields
to be expected under an average or medium level of
management. Those in columns B represent yields that
can be expected under the improved or high level of man-
agement that farmers are now practicing in places in the
county.

The following are assumed to be part of an average
management system :

1. Using cropping systems that maintain tilth and
content of organic matter.

9. Following management practices that control ero-

sion sufficiently to prevent serious reduction in

the quality of the soil.

Applying fertilizer and lime in moderate amounts

if need is indicated by soil tests.

Returning most of the crop residue to the soil.

Using conventional plowing and tillage methods.

Using crop varieties that are generally adapted

to the climate and the soils.

Controlling weeds fairly well by tillage and

spraying.

8. Draining wet areas enough for cropping but not
always enough to prevent lower yields.

b

O

The following are assumed to be part of a high-level
management system :

1. Using cropping systems that maintain tilth and
content of organic matter.

2. Controlling erosion to the maximum extent feasi-
ble, so that the quality of the soil is maintained
or improved rather than reduced.

8. Maintaining a high level of fertility by means of
frequent soil tests and use of fertilizers in accord-
ance with recommendations of the State Agricul-
tural Experiment Station.

4, Liming the soils in accordance with the results of
soil tests.

5. Using the crop residue to the fullest extent practi-
cable to protect and improve the soil.

6. Following minimum tillage practices where

needed because of the soil hazards of compaction

and erosion.

Using only the crop varieties that are best adapted

to the climate and soil,

8, Controlling weeds carefully by
spraying.
9. Draining wet areas well enough so that wetness
does not restrict yields of adapted crops.
The yields shown in re estimated averages for

a period of 5 to 10 years. They are based on farm records,

on interviews with farmers and members of the staff

of the Purdue Agricultural Experiment Station, and on

tillage and
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TABLE 2.—Predicted average yields per acre of the principal erops under two levels of management

Yields in columns A can be expected under an average level of management; those in ¢olumns B can be expected under a high level of
management. Dashed lines indieate that the crop is either not grown or is not suited to the soil specified]

Corn* Soybeans Wheat Alfalfa-grass
hay mixtures
Soil
A B A B A B A " B
Bu. Bu. Bu. By Bu. Bu. Tong Tons
Blount silt loam, 0 to 2 pereent slopes_________coaeooo- - 85 105 30 40 35 45 3 5
Blount sllt loam, 2 to 4 pereent slopes_______ . _______ 80 100 30 40 35 45 3 5
Blount silt loam, 2 to 4 percent slopes, eroded..___________ 70 85 25 35 30 40 3 3
Borrow pits_ oo e e |- 1 2.5
Brookston silty clay loam______ . ______ 95 120 34 45 35 45 3 3
Brookston silty clay loam, stony subsoil _________________ 85 110 35 45 35 45 3 5
Carlisle muek . i aaian 80 110 25 40 e oo e
Crosby silt loam, 0 to 2 percent slopes__ ... 85 105 30 40 35 45 3 5
Crosby silt loam, stony subsoil, 0 to 2 percent slopes_._ ... __ 85 100 30 40 35 45 3 5
Fox silt loam, 0 to 2 percent slopes_ - . _coooo-_ 60 75 20 28 30 43 2.5 3.5
Fox sllt loam, 2 to 6 pereent slopes_ _ .o e = 55 70 20 28 25 43 2.3 4
Fox gravelly clay loam, 2 to 6 percent slopes, severcly
aroded._ - oo e 55 70 20 30 28 35 2.5 3.5
Fox gravelly clay loam, 6 to 12 percent slopes, severely
eroded._ _ .. oo 35 40 15 20 20 25 2.5 3.5
Fox loam, 6 to 12 percent slopes, eroded __________________ 50 75 20 30 28 35 2.5 35
Fox Ioam, 12 to 18 percent slopes, eroded .. ____________.___ 25 30 15 20 15 20 2.5 3.5
Genesee silt loam___ e 75 110 25 35 32 40 2.5 4
Gravel pits and Stone quarries_ oo e oo e e e e oo
Hennepin loam, 18 to 50 pereent slopes_ _ - _ oo fmmmm oo e e o e e e oo L5 2.5
Kokomo silty clay loam, sératified substratum.. .. ______ 85 120 35 45 35 45 3 5
Kokomo mucky silt loam, stratified substratum. . ______ 85 120 35 45 35 45 3 5
Linwood muek _ e 80 100 25 38 e i
Made land_ e e e e e 1 2
Martinsville loam, 0 to 2 percent slopes_ - . __________..a- 75 105 30 40 37 45 3.5 5
Martinsville Ioam 2 to 6 percent slopes_ _ . . _________.__.. 65 95 25 35 32 40 3 4
Martinsville sandy loam, 6 to 12 percent slopes, eroded---{.- 50 70 18 25 25 40 2.3 3.3
Miami &ilt loam, 0 to 2 percent slopes__ o _____-l_ 75 105 30 40 37 45 3.5 5
Miami zilt loam, 2 to 6 pereent slopes, eroded_____.__ =i 60 85 28 38 35 45 3 4.5
Miami silt loam, 6 to 12 percent slopes, eroded__ _______.._ 55 80, 20 30 30 38 2.7 4.5
Miami gilt loam, 12 to 18 perecent slopes___ . . ____ 45 65 16 24 25 33 3 4
Miami silt loam, gravelly substratum, 0 to 2 percent slopes.. __ 75 105 30 40 37 45 3.5 5
Miami silt loam, gravelly substratum, 2 to 6 percent slopes.. __ 70 a5 28 38 35 45 3 4.5
Miami silt loam, gravelly substratum, 6 to 12 percent slopes,
eroded _ _ _ o iim—- 55 80 20 30 30 38 2.7 4,5
Miami silt loam, heavy substratum, 0 to 2 percent slopes...- 75 105 30 40 37 45 3.5 5
Miami silt loam heavy substratum, 2 to 6 percent slopes._ .- 70 95 28 38 35 45 3 4. 5
Miami clay loa,m 2 to 6 percent slopes, severely eroded. . 55 85 20 30 30 38 2.7 4,5
Miami clay loam 6 to 12 percent slopes, severely eroded_ . 50 70 16 24 25 33 3 4
Morley silt loam, 2t0 6 percent slopes_ _ . _________ 60 85 20 26 25 35 2,5 3.5
Morley silt loam, 2 to 6 percent slopes, eroded_ ... ______. 85 75 20 26 25 30 2.5 3.5
Morley silt loam, 6 to 18 percent slopes, eroded_ ... ______ 40 85 |cmmeee e mamas 18 28 2.5 3
Morley silt loam, gravelly substratum, 2 to 6 percent slopes,
eroded._ _ s 50 70 20 26 25 35 2.5 3.3
Morley silt loam, gravelly substratum, 6 to 12 percent slopes,
eroded _ _ e 55 70 20 30 28 35 2.5 4
Morley silty clay loam, 2 to 6 percent slopes, severely
eroded _ _ - ..o~ 45 65 20 30 28 35 2.5 4
Morley silty clay loam, 6 to 12 percent slopes, seveorely
eroded._ _ .o 44 60 | ______|lo______ 15 28 2.5 3
Ockley silt loam, 0 to 2 percent slopes____________________ 75 103 30 40 37 43 3.5 5
Qckley silt loam 2 to 6 percent slopes . ____________.__ 65 95 25 35 32 40 3 4
Pewamo silty cl&y l0AIn . & ool 85 120 35 45 35 43 3 5
Pewamo silty clay loam, stratified substratum __.__________ 85 ‘120 35 45 35 435 3 5
Pewamo and Brookston silt loams, overwash______________ 85 120 35 45 35 40 3 5
Rensselaer silty clay loam._ o 85 120 35 45 35 45 3 5
Rosssilt loame . L v o alieammmmma 75 110 25 b1 P (SRR, R
Sebewa silty clay ]oa.m__-_“--,_-,____________,__; _______ 65 95 25 35 30 40 2.5 3
Shoals silt loam. _ el 70 95 25 2% S S (VNI AU U
Sloan silt loam _ .. eeun mmmm e 75 95 25 | O )
Wallkill silt loam._ 2 . o emmmm—ne 70 90 25 35 15 25 2 2.5
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direct observations by soil scientists and soil conserva-
tionists. Considered In making the estimates were the
prevailing climate, the characteristics of the soil, and the
mfluence of different kinds of management on the soils.

It should be understood that these yield figures are not
intended to apply directly to specific tracts of land for
any particular year, because the soils vary somewhat from
place to place, management practices differ from farm to
farm, and weather conditions vary from year to year.
Nevertheless, these estimates appear to be as aceurate a
guide as can be obtained without detailed and lengthy
investigation. They are useful in showing the relative
productivity of the soils and how soils respond to differ-
ent levels of management.

Use of the Soils for Wildlife

The soil and water regources of Delaware County are
favorable for the development of wildlife habitat. Most
of the soils, however, are used for cultivated crops.

Three major kinds of wildlife are recognized in Dela-
ware County—openland wildlife, woodland wildlife, and
wetland wildlife. The potential for development of open-
land wildlife and woodland wildlife habitat is high
throughout most of the county. Only small local areas in
the county are suited to wetland wildlife habitat.

In ach of the 11 wildlife groups is given a
rating of well suited, suited, poorly suited, or not suited.
These ratings indicate in a general way the places where
habitat can be most suitably managed to satisfactorily
support the Iinds of wildlife shown in the table. Also
indicated is the suitability of the soils in each group for
various kinds of plants. The three major kinds of wild-
life are defined in the following paragraphs,

Openland wildlife

Openland wildlife are those birds and mammals that
normally frequent cropland, pasture, and hayland over-
grown with grasses, herbs, and shrubs, Examples of open-
land wildlife are rabbits, red foxes, skunks, quails, and
meadowlarks, Suitability of the soil for these kinds of
wildlife is determined by its capability to grow seed and
grain erops, grasses and legumes, wild herbaceous npland
plants, and hardwoods.

Woodland wildlife

Woodland wildlife are mammals and birds that fre-
quent, areas of hardwoods and conifers, shrubs, or com-
binations of these types of vegetation. Examples of
woodland wildlife are squirrels, deer, raccoons, wood-
peckers, and nuthatches. Suitability of the soil for these
species i determined by its capability to grow grasses
and legumes, wild herbaceous upland plants, and conifers.

Wetland wildlife

Wetland wildlife are mammals and birds that frequent
such wet areas as ponds, marshes, and swamps. Examples
of wetland wildlife are muskrats, wild ducks, geese, king-
fishers, and redwinged blackbirds., Suitability of the soil
for these species is determined by its capability to grow
wetland plants for food and cover, its capability to grow
seed and grain crops, and its usefulness for shallow water
developments and excavated ponds,

Use of the Soils for Recreation

The soils and water resources of Delaware County are
favorable for many kinds of recreation, The county Is
near areas where the population is rapidly expanding,
and the demand for recreational facilities 1s increasing.
Areas for hunting game, for picnicking, and for fishing
and other water sports would attract many to the county.

In he goils in the county are placed in groups,
and ratings for selected recreational purposes and limi-
tations for these uses are given. The ratings are based on
soil features and do not include other items that may be
important in selecting an area for the purpose stated. A
rating of slight means that the soil is relatively free of
limitations or has limitations that are easy to overcome;
a rating of moderate indicates that limitations should
be recognized but can be overcome through correct
planning, careful design, and good management ; a rating
of severe indicates that limitations are extreme encugh
to make use guestionable and that careful planning and
intensive management practices are required; a rating
of very severe means that extreme measnres are needed
to overcome the limitations and that use of the soil for
the specified purpose generally is nof practical.

In the paragraphs that follow, each recreation use is
defined and the properties important in rating the limi-
tations for such purposes are given. The information can
be used, along with table 4, with information in other
parts of the survey as a guide in planning the use of the
solls for recreation. Before beginning any construction
projects, however, an investigation should be made at the
site being considered.

Recreational buildings are those that are constructed
for use as seasonal or year-round cottages, washrooms
and bathhouses, picnic shelters, and service buildings.
Soil properties most important in rating the soils for
such uses are wetness and the hazard of flooding, slopes,
the content of rocks and stones, and depth to hard rock.
Other factors that need to be considered are shrink-swell
potential, bearing capacity, possibility of frost and of
hillside slippage, and suitability of the scil for use as
filter fields for septic tanks. In making the final evalua-
tion of a soil for use as a gite for recreational buildings,
the capahility of the soil to support vegetation should be
considered, as well as whether basements or underground
utilities are needed.

Campsites for tents and trailers are areas suitable for
tents and for small camp trailers and the activities that
accompany outdoor living, It is assumed that the areas
require little site preparation. The soils must be able to
support heavy traffic by horses and vehicles, as well as
people. Factors most important in rating the soils for such
uses are wetness and the hazard of flooding, permeability
of the soil, the slope, texture of the surface soil, and
content of stones and rocks. Capability of the soil to
support vegetation also should be considered,

Pienic grounds, parks, and other extensive play areas
are areas that are suitable for pleasure outings at which
a meal is eaten outdoors and the grounds can be used for
outdoor games and for hiking. The soils must be suitable
for heavy foot traffic. Factors considered in rating the
goils for picnic grounds, parks, and other extensive play
areas are wetness and the hazard of flooding, slope, tex-
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TasLE 3.—Suilability of soils for kinds of wildlife

[Not included in this table, because their characteristics are too variable for their suitability to be estimated, are the land types Borrow
pits, Gravel pits and Stone quarries, and Made land]

QGroup, soil series, and map
symbols

Kinds of wildlife

Openland

Woodland

Wetland

Group 1:
Blount: BIB, BIB2___...___

Group 2:
Sloan: Sno_ . ________

Group 3:
Shoals: Sh_ oo _____.___

Group 4:
Brookston:
Kokomo: Km, Ko.
Pewamo: Pe, Pf.
Pewamo and Brookston,

overwash: Pk,
Rensselacr:  Re.
Sebewa: Se.

Br, Bs,

Group 5:
Blount: BIlA,
Crosby: CrA, CsA,

Group 6:
Martinsville: MdJdC2, MeB,
Miami: MmB2, MoA, MoB.
Morlev: MuB.
Ocklev: OcB.

Well suited_ ___ ... _____

Poorly suited: very poorly
drained; well suited to hard-
woods; poorly suited to
grasses and legumes and
wild herbaeceous upland
plants; not suited to grain
and seed crops.

Well suited_ - oo

Suited: very poorly drained;
suited to grain and seed
crops and to grasses and
lepumes; poorly suited to
wild herbaceous upland
plants; well suited to hard-
woods.

Well suited

Well suited . ____._____________

Suited: somcwhat poorly
drained; well guited to hard-
woods; poorly suited to
conifers; well suited to wild
herbaceous upland plants;

suited to grasses and legumes.

Well suited_ __________________

Well suited. - ________

Buited:  very poorly drained;
suited to hardwoods; well
suited to conifers; suited
to grasses and legumes and
wild herbaceous npland
plants.

Well suited . ______________._.___

Suited: well drained; suited
to grasses and legumes;
poorly suited to conifers;
well suited to wild herba-
ceous upland plants and to
hardwoods.

Poorly suited:

Poorly suited:

Poorly suited:

Snited:

Not suited:

somewhat
poorly drained; poorly suited
to wetland plants for food
and cover, to shallow water
developments, and to ex-
cavated ponds; suited to
grain and seed crops.

very poorly
drained; suited to wetland
plants for food and cover
and to shallow water devlop-
ments; not suited to ex-
cavated ponds; poorly suited
to grain and sced crops.

somewhat
poorly drained; suited to
wetland plants for food and
cover and to shallow water
developments; not suited to
excavated ponds; poorly
suited to grain and sced erops.

Well suited.

somewhat poorly
drained; suited to wetland
plants for food and cover and
to shallow watcr develop-
ments, excavated ponds, and
grain and seed crops.

well drained; not
suited to wetland plants for
food and cover, to ghallow
water developments, and to
excavated ponds; well suited
to grain and secd crops.
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CGroup, soil series, and map
symbols

i

Kinds of wildlife

Openland

Woodland

Wetland

Group 7:
Fox: FoC2, FsA, FsB,
FxB3, FxC3.
Genesee:  Ge.
Martingville: MeA.
Miami: MmA, MmC2,
MnA, MnB, MnC2.
Morley: MuB2, MvB2,
MvC2.
Ockley: OcA,
oss:  Ra.
Group 8:
Miami: MrB3.
Morley: MwB3.
Group 9:
Carlisle: Ca.
Linwood: Lm,
Wallkill;: Wa.
Group 10:
Miami: MmD, MrC3.
Morley: MuyD2, MwC3,
Group 11:
Fox: FaD2.
Hennepin: HeE,

Well suited._ . .

Suifed: well drained; suited
to grain and seed crops,
grasses and legumes, and
wild herbaceous upland
plants; well suited to hard-
woods.

Not suited: very poorly
drained; not suited to grain
and secd crops, grasses and
legumes, wild herbaccous
upland plants, and to
hardwoods.

Suited: well drained; suited or
poorly suited to grain and
seed cropg; well suited or
suited to grasses and le-
gumeg; well suited to wild
herbaceous upland plants and
to hardwoods.

Suited: well drained; poorly
suited to grain and seed
erops; suited to grasses and
legumes and wild herbaceous
upland plants; well suited to
hardwoods.

Well suited._ _ ... ________

Wellsuited . _____ . . .

Not suited: wvery poorly
drained; not suited to
gragses and legumes, wild
herbaeeous upland plants,
and conifers.

Well zuited or suited: well
drained; well suited or
suited to grasses and le-
gumes; well suited to wild
herbaceous upland plants and
to hardwoods; poorly suited
to conifera.

Poorly suited: well drained;
poorly suited to grasses and
legumes; suited to wild her-
baceous upland plants; well
suited to hardwoods; poorly
suited to conifers.

Not suited:

Suited:

Not suited:

Not suited:

Not suited: well drained; not

suited to wetland plants for
food and cover, to shallow
water developments, and to
excavated ponds; well suited
to grain and seed crops.

well drained; not
suited to wetland plants for
food and cover, to shallow
water developments, and to
excavated ponds: well suited
to grain and sced crops.

very poorly drained;
suited to wetland plants for
food and cover; well suited
to shallow water develop-
ments and excavated ponds;
not suited to grain and seed
crops.

well drained;
suited to wetland plants for
food and eover, shallow water
developments, and excavated
ponds; suited or poorly
suited to grain and seed
crops.

well drained; not
suited to wetland plants for
food and cover, shallow water
developmentg, and excavated
ponds; suited to poorly
suited to grain and seed
CTOpS.
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[Not included in this table because their

TABLE 4.—Ratings and limitations of the

characteristies are too variable to be rated are

Group, soil series, and map symbols

Recrcational buildings !

Campsites for tents and trailers

Group 1:
Fox: FsA.
Martingville: MeA.
Miami: MmA, MnA, MoA.
Ockley: OcA.
Group 2:
Fox: FsB.
Martinsville: MeB,
Miami: MmE2, MnB, MoB.
Morley: MuB, MuB2, MvBZ.
Ockley: OcB.
Group 3:
Fox: FxB3.
Miami: MrB3.
Merley: MwB3.
Group 4:
Blount: BIA, BIB, BIB2.
Group 5:
Crosby: CrA, CsA,
Group 6:
Fox: FxC3.
Miami: MrC3.
Morley: MwC3.
Group 7:
Fox: FoD?2.
Miami: MmD.
Morley: MuD2.
Group 8:
Genesee:  Ge.
Ross:  Ro.
Shoals:  Sh.
Group 9:
Fox: FoC2.
Martinsville: MdC2.
Miami: MmC2, MnC2,
Morley: MvC2,
Group 10:
Brookston: Br, Bs.
Kokomo: Km, Ko.
Pewamo: Pe, Pf, Pk.

Rensselaer: Re,
Sebewa: Se.

Group 11:
Hennepin: HeE.
Group 12:
Sloan: Sn.

Group 13:
Carlisle: Ca.
Linwood: Lm.
Wallkill: Wa.

Slight

Moderate to severe: seasonal perched
high water table; slow permeability.

Moderate: seasonal perehed high water
table; slow permeability.

Moderate: moderate slopes; moderately
fine texturcd surface layer; stones in
places.

Moderate to severe: strong slopes________

Severe: subjeet to Aooding_ __ . __________
Moderate: moderate slopes______________
Bevere: Seasonal high water table; subject

to ponding.

Severe: steep slopes

SBevere: subject to flooding or ponding

Very severe: high water table; unstable
materials; low position; subject to pond-
ing.

Moderate to severe:  seasonal perched high
water table; slow permeability.

Moderate: seasonal perched high water
table; slow permeability.

Moderate: moderate slopes; moderately
fine textured surfaece layer; stones in
places.

Moderate to severe: strong slopes________

Severe: subject to flooding_ ... __________

Moderate: moderate slopes______________

Severe: seasonal high water table; subject
to ponding.

Severe: steepslopes. . _._______________.

Severe: subjeect to flooding or ponding__ __

Very severe: high water table; unstable
materials; low position; subject to pond-
ing.

! Limitations for septic systems were not considered in determining the ratings for this eolumn.
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Picnic grounds, parks, and other
extensive play areas

Playgrounds, athletic fields, and
other intensive play areas

Paths and trails

Go.Ifl fairways

Moderate to severe: seasonal
perched high water table.

Moderate: seasonal perched
high water table.

Moderate: moderate slopes;
moderately fine textured
surface layer; stones in places.

Moderate to severe: strong
slopes.

Moderate to severe: subject to
flooding.

Moderate: moderate slopes_____

Scvere: seasonal high water
table; subject to ponding.

Severe: steepslopes______.._..

Severe: subjeet to flooding or
ponding.

Very severe: high water table;
unstable materials; subject to
ponding.

Moderate: gentle slopes;
subject to erosion; moder-
ately fine textured surface
layer; stones in places.

Moderate to severe: seasonal
perched high water tahle.

Moderate: seasonal perched
high water table.

Severe: moderate slopes;
moderately fine textured
surface layer; stones in
places.

Severe: strong slopes______._.
Severe: subject to flooding_ __ _
Severe: moderate slopes_______
Scvere: seasonal high water

table; subject to ponding.

Severe: steepslopes_ .. ______
Bevere: subject to flooding or
ponding.

Very severe: high water table;
unstable materials; subject to
ponding.

Moderate: seasonal perched
high water table.

Moderate: seasonal perehed
high water table,

Slight____________________
Moderate: strong slopes__.____
Moderate: subject to flooding. .
Slight__ . ____
Severe: scagonal high water

table; subject to ponding.

Moderate or severe: steep
slopes.

Severe: subject to flooding or
ponding.

Very severe: high water table;
subject to ponding.

8light.

Stight.

Severe: subject to erosion;
moderately fine textured
surface layer; stones in
places.

Moderate: seasonal perched
high water table; slow
permeability.

Maderate: seasonal perched
high water table; slow
permeability.

Severe: severe erosion;
moderately fine textured
surfaee layer; stones in
places.

Moderate to severe: strong
slopes; highly erodible.

Moderate: subject to
flooding.

Moderate: moderate slopes.

Severe: seasonal high water

table; subject to ponding.

Severe: steep slopes;
highly erodible.

Severe: asubject to flooding
or ponding.

Very severg: high water
table; subjeet to ponding.
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ture of the surface soil, and content of stones and rocks,
The ratings do not take into acecount the presence of
trees or ponds that would affect the desirability of a
site. The capability of the soils to support vegetation also
should be considered. )

Playgrounds, athletic fields, and other intensive play
areas are used for playgrounds and for baseball, foothall,
tennis, badminton, and other organized games. The
areas are used frequently and intensively and should
withstand heavy foot traffic. Good drainage and a level
and firm surface gemerally are required. It is assumed
that a good cover of vegetation can be established and
maintained on the soils where needed. .

Paths and trails are areas used for cross-country hiking,
bridle paths, and other nonintensive uses that allow for
random movement of people. Tt is assumed that all such
areag will be used as they occur in nature and that little
sotl will have to be moved to make the area suitable for
use.

The most desirable soils for bridle paths and trails
are loamy and are well drained and are nearly level to
sloping, Such soils have good stability and are not
subject to ercsion. They are free of stones and other
coarse fragments and of rock outcrops. Paths and trails
on sgloping soils should be placed on the contour to help
control erosion. The slope should not exceed 12 percent
for prolonged distances.

The ratings of the soils for golf fairways refer to
falrways only becanse most golf greens, traps, and tees
are manmade. Also the soil materials for greens and traps
generally are transported from other areas.

Soils suitable for golf fairways should he well drained
and free from flooding during the season of use. Traffica-
bility should be good, and few stones or other coarse
fragments should be on the surface. Soils used for fair-
ways should be capable of providing a good turf, and
they should be snitable for growing many kinds of trees
and shrubs. Loamy soils are well smited, but coarse-
textured soils that are adequately irrigated are also
suited. Sandy soils can be nsed as a source of material for
traps and for greens. Areas of poorly drained mineral
and organic soils have severe limitations for use as golf
fairways, They can be used as sites for ponds for storing
water to help maintain the turf and to enhance the
appearance of the golf course,

Engineering Uses of the Soils

Soils are of special intcrest o enginecrs because soil
properties affect the construction and maintenance of
roads, airports, and pipelines, the foundations of huild-
ings, facilities for storing water, structures for controlling
erosion, drainage systems, and systems for disposing of
sewage. Among the soil properties most important, to en-
gineers are permeability, shear strength, compaction
characteristies, soil drainage, shrink-swell characteristics,
texture, plasticity, and reaction. Also important are relief,
depth to water table and to bedrock, and the flooding
hazard. Such information is made available in this see-
tion. Engineers can use it to—

1. Make soil and land use studies that will aid in
selecting and developing sites for industries,
businesses, residences, and recreational areas,
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2. Make preliminary evaluations of soil and ground
conditions that will aid in selecting locations for
highways, airports, pipelines, cables, and sewage
disposal systems, and in planning more detailed
surveys of the soils at selected locations.

3. Make estimates of the engineering properties of
soils for use in the planning of agricultural drain-
age systems, farm ponds, grassed waterways,
terraces and diversions, and other structures for
conserving soil and water.

4. Locate probable sources of sand, gravel, and other
materials for use in construction.

5. Correlate the performance of engineering strue-
tures with soil mapping units to develop infor-
mation for overall planning that will be useful
in designing and maintaining other structures.

6. Determine the suitability of the soils for cross-
country movement of vehicles and construction
equipment. o '

7. Supplement information obtained from other
published maps, reports, and aerial photographs
for the purpose of making maps and reports that
can be used readily by engineers.

8. Develop other preliminary estimates for con-
struction purposes pertinent to the particular
area.

Used with the soil map to identify the soils, the engi-
neering interpretations in this section are useful for
many purposges. It should be emphasized, however, that
these interpretations may not eliminate the need for sam-
pling and testing at the site of specific engineering works
involving heavy loads or where the excavations are
deeper than the depth of layers here reported. Even in
these situations, the soil map is useful for planning more
detailed field investigations and for suggesting the kinds
of problems that can be expected.

Information of value in planning engineering worl
is given throughont the text, particularly in the sections
“Descriptions of the Soils” and “Formation and Classi-
fication of Soils.”

Much the_information in this section is given in
and[7] Only the data in are from actual

laboratory tests. The estimates in[table 6]and the inter-
pretations in are based om comparisons of soils
with those tested. At many construction sites, major
variations in soil characteristics occur within the depth
of the proposed excavation, and several kinds of soil
occur within short distances. Speecific laboratory data on
engineering properties of the soil at the site should be
obtained before planning detailed engineering worls,

Some of the terms used by the soil scientist may be
unfamiliar to the engineer, and scme words—for example,
soil, clay, silt, and sand—have spectal meanings in soil
science. These and other special terins that are used are
defined in the Glossary at the back of this survey.

Engineering classification systems

Two systems for classifying soil are commonly used
by engineers, These are the systems used by the American
Association of State Highway Officials (AASHO) (1)
and the Unified syster (77). Both classifications are used
in this survey.
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In the AASHO system, soil materials are clasgified in
seven principal groups, based on grain-size distribution,
liquid limit, and plasticity index. The groups range from
A-1 through A-7. In group A-1 are gravelly soils of
high bearing capacity that are considered the hest soils
for subgrade. In group A-T are clay soils that have low
strength when wet and are the poorest soils for subgrade.
Highly organic soils, such as peat and muck, are not
included in the AASHO classification because their use
as construction material or foundation material should be
avoided.

For each of the principal groups, the relative engineer-
ing value of the soil material 1s indicated by a group index
number. Group index numbers range from 0 for the best
materials to 20 for the poorest. The group index number is

shown in parentheses following the group symbol in
|t-a.ble 5.
n

he Unified system, soils are classified according
to their texture and plasticity and their performance as
engineering construction materials. Soils are identified
as coarse grained, eight classes; fine grained, six classes;
and highly organic. shows the Unified classifica-
tion of the soils tested, and fahle 6 the estimated UTnified
classtfication of all soils in the county. '

Engineering test dafa

gives test data for samples from three impor-
tant series in the county. Selected layers of each soil were
sampled at two different locations. The samples were
tested by standard procedures in the laboratories of the

Joint Highway Research Project at Purdue University, .

under the sponsorship of the Burean of Public Roads.
These samples do not represent all of the soils in the
county, nor even the entire range of characteristics within
the series sampled. The results of the tests can be used,
however, as a general guide in estimating the engineering
properties of the soils in the county. Tests were made for
moisture-density relationships, grain-size distribution,
liquid limit, and plasticity index.

In the moisture density, or compaction test, a sample of
the soil material is compacted several times with a con-
stant. compactive effort, each time at a successively higher
moisture content. The moisture content increases until the
optimum moisture content is reached. After that the
density decreases with increase in moisture content.
The highest density obtained in the compaction test is
termed “maximum dry density.” Moisture-density data
are important in planning carthwork, because generally
the soil is most stable if it is compacted to about its
maximum dry density when it is at approximately the
optimum moisture content.

The mechanical analysis was made by combined sieve
and hydrometer methods (3, 4). The results were used to
determine the relative proportion of the different sized
particles. The terms “sand,” “silt,” and “clay” do not
mean the same to engineers as to soil scientists. For this
reason, the percentages determined by these tests should
not be used as a basis for naming textural classes of soils.
For example, “clay” to the soil scientist means the min-
eral graing less than 0.002 millimeter in diameter. The
engineer, however, may define “clay” as all mineral grains
less than 0.005 millimeter in diameter (5).

41018772 —4

The tests for liquid limit and plastic limit measure the
effect of water on the consistence of soil material. As the
moisture content of a clayey soil increases from a very
dry state, the material changes from a semisolid to a
plastic state. As the moisture content is further increased,
the material changes from the plastic state to a liquid
state. The plastic limit is the moisture content at which
the soil material passes from a semisolid to a plastic
state. The Ziguid Iimit is the moisture content at which
the soil material passes from a plastic to a liquid state.
The plasticity index is the numerical difference befween
the liguid limit and the plastic limit. It indicates the
range in moisture content within which a.soil material
is in a plastic condition.

Engineering properties of the soils

Inthe soil series of the county and the symbols
for mapping units are listed, and certain properties that
are significant to engineering are described. Some of the
estimates are based on available test data. Estimates of
properties of solls not tested are based on test data for
similar soils in this county and other counties and upon
experience gained from working with and observing sim-
ilar soils in other areas. These estimates provide informa-
tion that can be used by the engineer. They are not,
however, a substitute for detailed testing that may be
needed at a site selected for construction. In general,
the information in this table applies to a depth of about
5 feet. Because bedrock is at a great depth in this county
and is not significant to engineering, it is not given in

Depth to seasonal high water table is the depth to free
ground water during extended wet periods. During
extended dry periods, depth to the water table varies
from the depth shown.

Depth from the surface normally is given only for the
major horizons, but other horizons also are listed if they
differ significantly from the major horizons.

The dominant USDA texture is based on the classifica-
tion used by the U.S. Department of Agriculture, which
uses the relative amounts of sand, silt, and clay in 2 soil.
The Unified and the AASHO classifications are made
according to the relative amounts of the various sized
particles and the liquid limit and the plasticity index of
the fine material.

The amounts passing sieves No. 10, No. 40, and No. 200
have been rounded to the nearest 5 percent. Gravel size
material does not pass the No. 10 sieve, The percent mate-
rial passing the No. 200 sieve is mainly silt and clay,
though the smaller grains of very fine sand also pass
through it.

Permeability, based largely on texture, structure, and
consistence, refers to the downward movement of water
through nndisturbed soil material.

Available moisture capacity, expressed as inches of
water per inch of soil, is the capacity of soils to held
water available for use by most plants. It is commonly
defined as the difference between the amount of soil
water at field capacity and the amount at wilting point.
The capacity of a particular horizon to deliver water to
plant roots depends on whether the roots can reach the

horizon.
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TaBLE 5.—FEngineering

[Tests performed by Purdue University in cooperation with Indiana State Highway Department and U.8. Department of Commerce,

Moisture-density data ? Mechanical analygis 3
Soil name and location ! Percentage passing sieve—
Depth Meazimum Optimum
dry moisture
density &4-in. B-in. No. 4
(4.7 mm.}
Blount silt loam: Inchea Lb.jew. ft. Percent
NEMNWY see. 9, T. 22 N., R. 11 E. (Finer textured C 98 22 ||l 100
horizon than modal.) 19-32 98 . T I 100
32-44 104 19 100 99 98
NEYSEY see. 8, T.22 N, R. 10 E, (Modal.)__________ 0-7 96 2 2 S PSRRI JRUUp R
. 18-27 99 22 | e e e e
27-33 106 18 || e e 100
Morley silt loam: -
NEWMNWY see. 9, T. 22 N., R. 11 E. (Finer textured 0-5 94 2 2 I 100 99
and thinner A horizon than modal.) 10-20 99 22 |- 100 99
29-34 117 14 100 97 95
NWLSWi{egec. 9, T.22 N, R. 10 E. (Modal} . _______ 0-7 99 22 | eeaaas 100 99
14-21 99 22 | e - 100 99
21-31 119 15 100 99 95
Pewamo silty clay loam: -
WINWY see. 9, T. 22 N, R. 11 E. (Coarser textured 13-24 101 21 || 100
B horizon than modal.) 24-34 103 19 || 100
47-78 113 12 100 99 98
NWLBWYsee. 9, T.22 N, R. 10 E. (Modal.)._._____ 0-6 94 .1 2 (U FS 100
19-34 111 16 | oo 100 99
45-56 114 13 100 98 a4

I Parent material of the tested soils is calcareous till of Wisconsin age.

2 Based on AASBHO Designation T 99-57, Methods A and D ().
! Mechanical analyses according to the AASHO Designation T 88-57(1). Results by this procedure may differ somewhat from results
ohtained by the soil survey procedure of the Soil Conservation Serviee (SCS). In the AASHO procedure, the fine material is analyzed by
the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2
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test data
Bureau of Public Roads (BPR), in accordance with standard procedures of the American Association of State Highway Officials (AASHO) (1)
Mechanieal analysis *—Continued ' Classifieation
Percentage passing sieve—Con. Percentage smaller than— ‘ " "Liquid Plasticity
| limit index
AASHO Unified 4
No. 10 No. 40 No. 200 .05 mm. ! 0.02 mm. { 0.005 mm. | 0.002 mm.
(2.0 mm.) {({0.42 mm.) | (0.074 mm.)
99 94 87 86 70 28 18 39 13 | A-6(9) CL or Ol
a8 96 &9 87 80 61 47 53 27 | A-7T-6(1T) MH-CH
95 91 85 84 77 59 45 45 23 | A-7-6{14) CL
100 97 93 89 76 33 19 34 11 | A-6(8) CL or OL
__________ 100 ; g9 98 97 70 52 54 32 | A-7-6(19) CII
99 98 97 96 90 62 40 36 16 | A-6{10) CL
98 93 81 78 65 as 24 38 14 | A-6{10) CL
o8 95 26 24 78 64 51 51 26 | A-7-6{17) CH
90 85 76 73 65 47 34 34 15 | A-6(10) CL
08 04 84 &0 62 35 21 a7 15 | A-6(10) CL
92 88 81 79 74 59 50 53 30 | A-7-6(19) CH
87 80 68 66 58 36 24 32 15 | A-6{9) CL
99 95 87 84 75 52 40 53 20 | A-7-6(18) MII-CII
99 97 87 85 76 51 40 50 26 | A-7-6(16) CH
95 89 78 75 67 49 35 36 17 | A-6{11) CL
99 98 90 87 77 53 39 50 18 | A-7-5(13) OH
98 96 88 87 78 56 45 49 28 | A-T-6(17) OL -
90 84 72 69 58 39 29 38 19 | A-6(11) CL

millimeters in diameter. In the 8CS scil survey proeedure, the fine material is anaiyzed by the pipette method and the material coarser
than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not

guitable for use in naming textural eclasses for soils. -
4+ 3CH and BPR have agreed to consider that ail goils having plasticity indexes within two points from A-line are to be given & border-

line classifieation. An example of borderline claszification obtained by this use is MH-CH,
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TABLE 6.—FEstimaied engineering

[Not included in this table beeause their characteristies are teo variable to be classified, arc the land types Borrow pits (Bp), Gravel pits

not be applicable.

Depth wo | Depth from Classgification
seasonal surface
Soil series and map symbols high (repre-
water sentative Dominant USDA texture Unified AASHO
table profile)
Blount: Feet Inches
BlA, BIB, BIB2____________ t1-3 - Siltloam . . _.__ ML or CL A—4 or A-6
9-33 | Biltyelay. . . CL or CH AT
33-60 Clay loam or silty elay leam________._ CLor CH A6 or A-7
Broogkston:
F o e o 0-3 0-12 Silty elay loam.__ ... _ .. ______._____ CL A-6
12-50 | Silty elay loam or clay loam_._______. CL or CH A-6 or A-T
50-60 Loam corsil¢loam. .. _____ . ______ ML or CL A-4 or A-6
Bs__ . - 0-3 0-10 | Sikty clayloam.. . . . __ CL A-7
10-34 | Bilty clay loam, clay loam, or gravelly : CL or CII A6 or A-7
elay loam. ‘
3460 Gravelly sandy loam, gravelly loam, | SM A-2
or gravelly silt loam.
Carlisle;
Ca o e -2 0-31 Muek Pt .
31-60 Peatand muek. .. ______________.___ e
Crosby:
CrA 11-3 0-9 Silt loarm_ __________________________ ML or CL A-4 or A-6
9-32 Silty clay loam or elay loam_ . ______ CL or CH A-6 or A-T
32-60 Loam or silt loam ML or CL A—4 or A-6
Csh e 11-3 0-11  Sileloam_. .. .. _._.. ML or CL A-4 or A-G
11-40 Silty clay loam, elay loam, or gravelly | CL or CH A6 or A-T
clay loam.
40-60 Gravelly sandy loam, gravelly loam, or | M or CL A-4 or A6
gravelly silt loam.
Fox:
FoCZ, FoD2, FshA, FsB______ >3 0-11 Silt loam or loam . _______.__ .. ___ CL A-4
11-39 Clay loam or gravelly elay loam__.____| CL or 8C A-6
39-60 Stratified gravel and sand_ _ _ _________ SM-SP or A-1
‘ GM-GP
FxB3, FxC3 o ___ >5 0-§ Gravelly elay loam _ . __ CL A-6 or A-7
8-34 Clay loam or gravelly clay loam___. ... CL or SC A-6 or A-7
34-60 Stratificd gravel and sand____________ SM-SP or A-1
GM-GP
Genesee:
€ e e mmm e ) 0-26 Bilt loam_ __________________________ ML or CL A—4 or A-6
26—60 Silt loam, loam, or sandy loam________ ML or CL A-4 or A-6
Hennepin:
HeE_ e >5 0-3 Loamy___ .. ML or CL A-4 or A-G
3-14 Clay loam, silty clay loam, or silt CL or ML A-6
loam.
14-60 Loam, silt loam, or elay loam_________ ML or CL A-4 or A-6
Kokomo
0 P 0-3 0-9 Muecky silt loam_ __ ______ . ________. OL A-4
9-36 Siléy clay loam or silty elay__________ CL or CH A—6 or A-7
36-60 Stratified sand and silt, with some SM or ML A-4
clay and gravel,
Koo o 0-3 0-16 Silty clay loam_.___. . . __ CL or CH A6 or AT
1637 Sillty clay, clay loam, or silty clay CL or CII A6 or AT
oam.
3760 Stratified sand and silt, with some SM or ML A-2 or A-4
clay and gravel.
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and Stone quarries (Gp), and Madoe land (Ma). Absence of an entry in a column indieates that a determination was not made, or it would
> ==greater than]

|
Percontage passing sieve— |
Available Shrink-swell
Permeability moisture Reaction Frost-heave potential potential
No. 10 No. 40 No. 200 capacity
(2.0 mm.) | {0.42 mm.) | (0.074 mimn.)
Tnches per inch
Inches per hotr of s0il pH velue

100 | 90-100 70-90 0, 63-2.0 0,17-0. 19 6.1-6.5 | Moderate_____.._________ Low.

100 95-100 90-95 0, 06-0. 2 0. 18-0. 20 5. 5~7. 4 | Moderate or high__.__.___| High.

100 90-100 70-95 0. 2-0. 63 0. 17-0. 19 7.4-8 4| Moderate_ .. _.________ Moderate.

100 95-100¢ 85-95 0. 2-0. 63 0. 18-0. 20 6.6-7.3 | Moderate. ... __._____ Moderate.

100 95-100 85-00 0. 06-0. 2 0. 18-0. 20 6.6-7.3 | Moderate.. .. ________._ Moderate.

100 85-100 60-90 Q0. 2-0.63 0.17-0. 19 7.4-8.4 | Moderate___.._ . .. . _ | Low.

100 95-100 85-95 ! 0. 2-0. 63 0. 18-0. 20 6, 6-7.3 | Moderate___.___________ Moderate,
90-100 70-80 80-90 0. 06-0, 2 0,18-0. 20 6.6-7.3 | Moderate____________.__ Moderate.
70-80 44-55 25-35 2,0-6. 3 0. 14-0, 17 7.4-8 4| Moderate_______________ Low.

___________________________________ 2,0-6. 3 >0, 25 6.0-7.3| Low___________________| Low.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2.0-6. 3 >0 25 6.5-7.3 | Low._. _._____________| Low.

100 90-100 70-90 0. 63-2. 0 0. 17-0. 19 : 5, 6-6. 5 | Moderate or high________ Low.

100 95-100 85-95 0. 06-0. 2 0. 18-0. 20 5 5-7.5 | Moderate_______________ Moderate.

100 85100 60-90 0. 2-0. 63 0. 16-0. 18 7.4-8. 4 | Moderate____________.___ Low.

100 90-100 70-90 0.63-2. 0 0.17-0. 19 ‘5. 66, 5 | Moderate or high________ Low.

90-100 30-90 6575 0. 06-0. 2 0. 18-4. 20 5. 66,0 | Moderate_______________ Moderate.
75-85 65-7H 50-65 2.0-6. 3 0. 14-0. i7 7.4-8. 4 Low_ .. _ ... __ Low,

100 90-100 T0-90 0. 63-2. 0 0 17-0. 19 5. 6-6.0 | Moderate_______________ Low.

90-100 70-80 35-55 0.63-2 0 0. 18-0. 20 5.6-6.0 | Moderate_ ... ______ Moderate.
50-70 15-30 5-10 6. 3~20. 0 (. 03-0. 06 T.4-8 4 OW o e e e e Yery low.
70-80 60-70 55-65 0. 2-0. 63 0. 18-0. 20 5 6-6.0 | Moderate_.._..._____.._ .. Low.

75-85 60-70 45-55 0. 63-2. 0 0. 18-0. 20 5 6-6.0 | Moderate____.______.___. Moderate.
50-70 15-30 5-10 6, 3-20. 0 0. 03-0. 06 7484 | Low___________________ Very low.

100 90-100 T0-90 0.63-2. 0 0. 17-0. 19 7-4-8.4 | Moderate_______________ Low.

100 60-95 50-80 0. 63-2, 0 0. 14-0. 19 7.4-8. 4 | Moderate______________._ Low.

100 90-100 70-90 0. 63-2. 0 0. 17-0. 19 6. 1-6. 5 | Moderate or high________ Low.

100 90-100 70-80 0.63-2. 0 0. 18-0. 20 6.1-6.5 | Moderate_ ___._________ Low or moderate.

100 85-100 60-80 0.63-2. 0 0. 16-0. 18 7.4-8.4 | Moderate. ... ___________ Low.

1000 95-100 85-05 0. 63-2. 0 0. 19-0. 21 6.6-7.3 | Moderate. ... ______._ Moderate.

100 95-100 85-05 0. 06-0. 2 0. 18-0. 20 6.6-7.3 ] Moderate. - __________ Modcrate or high.
90-100 60-80 45-80 2. 0-6. 3 0. 14-0. 17 7.4-8. 4 Moderateg.._u__ _________ Low.

100 95~100 85-95 0. 2-0. 63 0. 18-0. 20 6.6-7.3 | Moderate_ _ . _.____...__ Moderate,

100 95-100 8595 0, 06-0. 2 0. 18-0. 20 6.6-7.3 | Moderate_ _ __..____._._. Moderate or high.
90-100 60-80 25-65 2. 0-6. 3 0. 14-0. 17 7. 4—8 4 | Moderate__ . __________ Low.

|
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B0IL SURVEY

TaBLE 6.—Estimated engineering

Depth to [ Depth from” Classification
geasonal surface
Soil series and map symbols high (repre- |
water sentative Dominant USDA texture i Unified AASHO
table profile)
Linwood: Feet Inches
I U 0-2 0-26 Muek. o oo .- 2 2
26-60 Silt loam, loam, or sandy loam________ ML or CL A—4 or A6
Martinsville:
MdC2 - - 0-11 Sandy loam______________ .. SM A4 or A-2
‘ 11-47 Clay loam, sandy clay loam, or CL or 3C A-H
sandy loam,
47-60 | Stratified sand and silt with some SM-8P A-2
: . gravel.
MeA, MeB_ .. _ . ________ >0 0~10 Toam _ e ML or CL A4 or A-6
10-43 Silty elay loam, clay loam, or sandy CLor CH A-6 or A-7
clay loam.
43-60 Stratified sand and silt with some gravel_| SP-8M A-2
Miami: . . '
MmA, MmB2, MmC2, >5 012 | Siltloam._ ... ______ ML or CL A-4 or A6
MmD. 12-36 | Clay loam or silty clay loam__ . _._____ CL or CH A-6 or A-7
36-60 Loam or silt loam_ . ________________ ML or CL A-4 or A6
MnA, MnB, MnC2_____..._ >5 0-12 | Siltloam_ .. ______________.____ ML or CL A-4 or A-6
12-40 | Silty clay loam or clay loam__________ CLor CH A-8 or A-T
40-50 Loamorsilt loam__ ___ ... ______ ML or CL A4
50-120 | Stratified gravel and sand. . . _______ GM-GP A-1
ModA, MoB oo . . >5 0-10 | Siktloam_______________________.___ ML or CL A4 or A-6
10-40 | Clayloam__________________________ CL or 8C A-6or A4
S 40-60 | Clay loam or silty clay loam__________ CL or CH A6 or AT
MrB3, MrC3...... e >5 0-8 Clay loam or silty elay loam__________ CL or CH A-6 or A-7
- 8-34 | Clay loam or silty clay loam__________ CL or CH A-6 or AT
34-60 Loam orsiltloam. - ____________ ML or CL A-4 or A-6
Morley:
MuB, MuB2, MuD2________ >5 0-7 Bilt loam_., . ______________________ ML or CL A-4 or A-G
7-25 Silty clay or silty clay loam___________ CL or CH A-T7
.26-60 | Clay loam or silty clay loam__________ CL or CH A-6
MvB2, MvC2_ . . =5 0-8 Silt loam . - __ . __ ML or CL A-4 or A6
: . B-26 Silty ‘elay ot silty elay loam____.___.__ CL or CH A-
26-48 Clay loam or silty elay loam_____ .. ___ CL or CH A-B
-48-120 | Stratified gravel and sand____________ GP-GM A-1
MwB3, MwC3________. e =5 0-6 Silty elay loam____ ... ______._____ CL or CH A-6 or A-T
o T . 6-22 | Silty:elay or silty elayloam_____.____| CL or CH A-7
22-60 Clay loam or silty elay loam__________ CL or CH A-6 or A-T
Ockley:
OcA, OcBo o __________ >5 0-10 | Siltloam_________ e e ML or CL A4 or A-8
10-49 Silty clay loam or elay loam__________ CL or CH A-6 or A-T
49-60 Stratified gravel and sand - __________ GP-GM A-1
Pewarmo:
Pe, Pk ___ 0-3 0-12 | Silty clay loam or silt loam_ . _________ CL or CH A-6, A4,
(For properties of : . . : or A-7
Brookston soilg in 1245 Bilty elay . _____ CL or CH A 6or AT
mapping unit Pk, see 45-60 | Clay loam or silty clay loam__________ CL A6 or A-T
Brookston series in this
table.}
Pl e 0-3 010 | Biltvelayloam _______. ____________ CL or CH A-6or A-7
10-42 Siltv elay loam. ... o aeeneo-- CL or CH A-7
42-60 Silt loam or silty clay loam___________ CL or ML A-6 or A-4
Rensselaer:
Re_ . 0-3 0-12 Bilty elay loam______________________ CL or CH A-B or A-7
12-41 Silty clay loam or clay loam_ . __..____ CL or CH A-7
41--60 Stratified sand and silt.______________ SM A-2
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properties of the soils—Continued

Percentage passing sieve— :
_ _ Available ‘ Shrink-swell
) Permeability moisture Reaction Frost-heave potential - potential
No. 10 No. 40 No. 200 : . eapacity
(2.0 mm.) | (0.42 mm.) | {(0.074 mm.)
Fnches per dnch
Inches per hour of &6il pH zalue
_________________________________ . 2.0-6. 3 >0 25 5.6-6.5 | LOWe oo | Low.
100 85-100 60-90 0. 63-2. 0 - 0.17-0. 19 7.4-8 4 | Moderate . - _coa-__ Low.
100 60-70 30-40 0. 63-2. 0 0, 13-0. 15 5.6-6.0 | Moderate_.._ ... ._____ Low.
100 60-90 35-35 0.63-2.0 0. 18-0. 20 5.6-6.0 | Moderate. - c oo ___ Moderate or low.
90~100 50-70 5-12 6. 3-20. 0 0. 11-0. 15 7.4-8.4 | LOWo o o= Low.
100 90-100 70-90 - 0.63-2.0 0.17-0. 19 5.6-6. 5 | Moderate or high—...___ Low.
100 90-100 70-90 0.63-2. 0 0. 18-0. 20 5.0-7.83 | Moderate__.____ .. ____ Moderate.
90-100 50-70 512 2. 0-6.3 0. 11-0, 15 7.4-84 | Low_____.uceeeeco__| Low.
100 90-100 70-90 0. 63-2.°0 0, 17-0. 19 6. 1-6. 5 | Moderate or high___.____| Low.
100 30-100 70-80 0.63-2.0 0. 18-0. 20 5.6-6. 0 | Moderate.o—ocooo____ Moderate.
100 85-95 60-75 0.63-2.0 0.16-0. 18 7.4-8 4 | Moderate.....___._ -—---| Low.
100 90-100 70-90 0.63-2.0 0. 17-0. 19 6. 1-8. 5 | Moderate or high._..____ Low.
100 90-100 70-80- 0, 6320 0.18-0.20| -~ 5. 6-6,0 | Moderate. .. coanoo__ Moderate.
100 8595 60756 0.63-2. 0 0. 16-0, 18 7.47.8 ! Moderate____«acco-e--_| Low.
3545 20-30 3-15 6. 3-20. 0 0. 03-0. 05 T 484 LOoWn oo mmmeeceee Very low.
100 90-100 70-90 0.63-2.0 0. 17-0. 19 6. 1-6. 5 | Moderate or high.._..____ Low.
95-100 70-80 35-55 0.63-2. 0 0. 18-0. 20 5.6-6.0 | Moderate_______________ Moderate.
100 90-100 7080 0. 63-2. 0 0. 17-0. 19 7.4-8.4 | Moderate oo aoaaaa- Moderate.
100 00-100 70-80 0. 2-0. 63 0. 18-0. 20 5.6-6. 0 | Moderate or high_._.___. Moderate.
100 90-100¢ 70-80 0.63-2. 0 0. 18-0. 20 5 6-6.0 | Moderate oo __ Moderate.
100 85-05 60-75 0.63-2. 0 0. 16-0. 18 7.4-8. 4 | Moderate.oaoe oo - Low.
100 90100 70-90 0.63-2. 0 0.17-0.19 6.1-6.5 | Moderate or high________ Low.
100 95-100 40-95 0. 06-0, 2 0.18-0. 20 5. 6-6. 0 | Moderate or high__._____ High.
104 90-100 T0-80 0, 2-0, 63 0.17-0. 19 7.4-8.4 | Moderate _ooeeaeo—- Moderate.
100 90-100 70-90 0.63-2. 0 0.17-0.19 5.6-6. 5 | Moderate or hgih_.______ Low.
100 95-100 90-95 0. 06-0, 24 0. 18-0.20 | 5.6-6.0 | Moderate or high....____| High.
100 90-100 70-80 0. 2-0. 63 0.17-0.19 7.4-7.8 | Moderate_ oo —_ Moderate.
35-45 20-30 5-12 6. 3-20. 0 0.03-0. 05 7484 | Low. oo eecomeimaeee Very low.
100 95-100 85-95 0. 2-0, 63 0.18-0.20 6.1-6.5 | Moderate or high______.__| Moderate or high.
100 93-100 90-95 0. 06-0, 2 0. 18-0. 20 5.6-6.0 | Moderate or high._______ High.
100 90-100 70-80 0. 2-0. 63 0.17-0.19 7.4-8.4 | Moderate_ o= Moderate.
100 90-160 70-90 0. 63-2, 0 0, 17-0.19 6.0-7.3 | Moderate or high__....__ Low.
100 85100 65-80 0.63-2. 0 0, 18-0. 20 5.0-7.3 | Moderate_ oo .«.---| Moderate.
35-45 20-30 5-12 6.3-20. 0 0. 03-0. 05 7.4-8,4 ] Low_ .o memmemaanee Low.
100 45-100 85-95 0. 2-0. 63 0. 18-0. 20 6. 6-7. 3 | Moderate or high._______ Moderate.
100 95-100 90-95 0. 06-0. 2 0.18-0.21 6. 6-7. 3 | Moderate or high_._..___ High.
100 90-100 70-90 0. 06-0. 63 0. 17-0. 19 7.4-8. 4 | Moderate . _cameeen-——- Moderate.
100 95-100 85-95 0. 2-0. 63 0. 18-0Q. 20 6. 6-7.3 | Moderate oeceacceoaoao o Moderate.
100 95-100 85-95 0. 06-0. 2 0 18-0. 20 6. 6-7.3 | Moderate or high________ High.
100 90-100 70-95 0. 06-0. 63 0. 18-0. 20 7.4-8.4 | Moderate.ocaeo oo -—— Moderate.
100 95-100 85-95 0. 2-0. 63 0. 18-0. 20 6. 6-7.83 | Moderate__aee oo Moderate.
100 90-100 70-90 0. 06-0. 20 0. 18-0. 20 6.6-7.3 | Moderate_aaae .o _—____ Moderate.
100 50-90 15-35 2, 0-6.3 0. 14-0. 17 7.4-8.4 | LOWo o ooeeee Low.
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80IL BURVEY

TABLE 6.—Estimated engineering

Depth from |

Depth to Classification
seasonal surface
Soil series and map symbols - -high (repre-
water sentative Dominant USDA texture Unified AASHO
table profile)
Ross: Feet Tnches
RO e >5 0-30 | Bitloam____________..____________._._. ML or CL A-4 or A6
30-60 Silt loam or loam____________________ ML or CL A4 or A-6
Sebewn:
S8 . 3 0-3 0-11 | Bilty elay loam.. .. _____ CL or CH A6 or A-7
11-33 | Clay loam or silty clay loam______. —.—| CL or CH A-Bor AT
33-60 | Stratified gravel and sand____________ GP A-1
Bhoals: :
Sho . 1-3 0-12 Silt loam __ . __ . ___ ML A-4
12-30 Silt loam._ ... ML A-4
30-60 Silty clay loam, clay loam, or loam___.; CL A—4 or A-6
Slean:
S o 20-3 0-13 Silt loam._ . ________ ... ...___ ML or CL A-4 or A6
13-26 Clay loam__________________________ CL or 8C A-6 or A-T
2660 Silt loam, loam, or loamy sand________ ML, CL, or SM | A-2 or A-4
Wallkill: :
- Y 20-2 0-17 Silt loam. ___ . __. __________________. ML or CL A-4or A6
17-60 Muck and Peat. .. _________________ Pt

! Water table is perched.
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Percentage passing sieve—
— Available Shrink-swell
Permeability moisture Reaction Frost-heave potential potential
No. 10 No, 40 No. 200 capacity

(2,0 mm.) | (0.42 mm.} | (0.074 mm.) i
|
; Imches per inch
. Inches per hour of soil oI value

100 90-100 70-90 A 2.0 0.17-0, 19 7.4-8.4 | Moderate_______________ Low.

1060 85-100 60-90 0. 63-2 0 0, 17-0. 19 7.4-8.4 | Moderate._._._____._.__ Low.

100 45-100 85-935 0. 63-2. 0 0. 18-0. 20 6. 6-7. 3 | Moderate_____.__________ Low or moderate.
90-100 70-80 35-55 0.63-2 0 0. 18-0. 20 6.6-7.3 | Moderate.._____________ Moderate.
25-3b 5-10 0-3 6. 3-20. 0 0. 03-0. 05 74-8. 4 | Low__ _________________ Very low.

100 90-100 70-90 0,63-2.0 0. 17-0, 19 8. 6-7.3 | Moderate or high________ Low.

100 90-100 T0-90 0, 63-2. 0 0.17-0, 19 6. 6-7. 8 | Moderate or high________ oW,

- 100 85—-100 60--80 0.63-2. 0 0.17-0.19 7.4-8. 4 | Moderate__. ____________ Moderate.

100 90-100 70-90 0.63-2 0 0. 17-0. 19 7.4-7.8 | Moderate.___ ______.____| Low.

90-100 70-80 35-63 0. 2-0, 63 0. 18-0. 20 7. 4-8 4| Moderate___.____________ Moderate.

100 50-85 15-75 2. 0-20. 0 0. 14-0. 18 7.4-8. 4 OW - e e Low.

100 90-100 70-90 0. 63-2. 0 0.17-0. 19 6.6-7.3 | Moderate.._.___________ Low.

___________________________________ 2 0-6. 3 >0. 25 5.6-6.5 | Low__.._____.._.._._.__| Low.

2 Ponded.
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TasLE 7.—FEngincering

[Not included in this table, because their characteristics are too variable to be clagsified,

Suitability as a source of— Soil features affecting— -

Soil series and map symbols
Topsoil Sand and gravel Road fill Highway location Reservoir area
Blount:

BIA, BIB, BIB2._.... Good to a depth | Not suitable_ ___| Poor in subsoil: Seazonal high Slow seepage; sea-~
of ¢ inches; high shrink-swell perched water sonal high perched
poor below; potential; highly - table; subject to water table; clayey
clayey. plastic, ’ frost, heaving; subsoil and

Fair to poor in sub- plastic elay below substratum.
stratum: mod- the surface layer.
erate shrink-sweli
potential; seasonal
high perched
water table.
Brookston:

F o e m e Fair or good to a Not suitable. .. .| Fair to poor in sub- | Spasonal high water | Seasonal high water
depth of 12 s0il and substra- table; subject to table; slow seep-
inches; poor tum: moderate frost heaving; age; moderately
below; moder- to low shrink- maderately fine fine textured
ately fine swell potential; textured subsoil. subsoil.
textured. subject to frost

heaving; seasonal
high water table.

2SI Fair to a depth of | Not suitable____} Poor in subsoil: Seasonal high water | Seasonal high water
12 inches; poor cobblestones and table; subject to table; slow seep-
below; moder- boulders; seasonal frost heaving; age; eobblestones
ately fine tex- high water table. cobblestones and and boulders in
tured; eobble- Fair in substratum: boulders in gubsoil. subsoil,
stones on sur- low shrink-swell
face and in potential.
subsoil,

Carliale:

O Poor: organic Not suitable._..[ Not suitable: or- Not suitable: un- High water table;
material sub- ganic; unstable; stable; high water organic material
gides rapidly; high water table. table‘; subject to susceptible to
erodible. flooding. flotation and

cave-in.
Crosby:

CrA .. Good to a depth of | Not suitable____| Poor in subsoil: Seasonal high perched| Seasonal high perched
10 inches; poor moderate shrink- water table; water table; slow
below; moderately swell potential; subject to frost permeability; slow
fine textured. moderately fine heaving; moderately seepage; moderately

textured; scasonal fine textured fine textured
high perched water subsoil. subsoil.
table.

Fair in substratum.

CsA_ o ___ Fair to a depth of | Not suitable_...| Poor to fair in sub- | Seasonal high perched | Seasonal high perched
10 inches; poor soil: moderate water table; water table;
below; cobble- shrink-swell cobblestones and cobblestones and
stones on surface potential; cobble- boulders in sub- boulders in subsoil.
and in subseil. stones and boulders; soil; subject to

seasonal high frost heaving.
perched water table,

Fair to good in
substratum.
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Soil features affecting—Continued

Limitations for sewage disposal

Embankment

Agricultural
drainage

Terraces
and
diversions

Grassed
waterways

Foundations
for low
buildings

Septie tank
filter fields

Sewage lagoons

Clayey; medium to
high compressi-
bility; moderate
to high shrink-
swell potential.

Moderately fine
textured; medium
to high compress-
ibility; moderate
to low shrink-
swell potential.

Cobblestones and
houlders in sub-
soil; low to med-
ium compressibil-
ity in substratum.

Organie; unstable;
highly compress-
ible.

Slow permeability ;
moderately fine
textured subsoil;
fair stability and
compaction.

Slow permeability;
cobblestones and
boulders in sub-
soil; low
compressibility.

Slow permea~
bility; season-
al high !
perched water
table.

Seasonal high
water table;
slow permea-~
bility.

Seasonal high
water table;
slow permea-
bility; cob-
blestones and
houlders on
surface and
in subsoil.

Organic mate-
rial subject to
subsidence;
poar outlets;
high water.
table.

Slow permea-
bility;
seasonal high
perched water
table.

Cobblestones
and boulders
in subsoil;
segsonal high
perched water
table; slow
permeability.

Dense clayey
subsoil ;
difficult to
establish
vegetation.

Nearly level
and in de-
pressions;
runoff very
slow to
ponded.

Nearly level;
wetness;
cobble-
stones and
boulders in
subsoil.

Nearly level
and in de-
pressions;
wethess.

Features
generally

are favorable,

Cobblestones '_

and boulders
in subsoil.

Dense clayey
subsoil;
highly erodi-
ble; gently
sloping.

Features
generally
favorable.

Cobblestones
and boulders
in subseil.

Runoft very
slow; ponded
in places; low
in available
phosphorus
and potas-
stum.

Dense moderately
fine textured
subsoil ;
moderately
erodible.

Cobblestones
-and boulders
in subsoil.

Shrink-swell po-
tential high in
subseil and
moderate below
a depth of 3
foet; seasonal
high perched
water table;
slow permea-
bility.

Shrink-swell po-
tential moderate
in subgoil and
low below a
depth of 4 feet;
seasonal high
water table.

Shrink-gwell po-
tential moder-
ate in subsoil
and low below
a depth of 334
feet; seasonal
high water
table.

Unstable; organic;
high water
table.

Shrink-swell
potential
moderate in
subsoil and low
below a depth of
3 feet; seasonal
high perched
water table.

Shrink-swell
potential

moderate in sub--}.

soil and low
below a depth of
3 feet; zeasonal
high perched
water table.

Severe: seasonal
high perched
water table;
slow permea-
bility.

Severe: seasonal
high water
table; subject to

ponding; slow
permeability.

Severe: seasonal
high water
table; subject
to ponding;
slow permea-

-, bility.

Severe: high
water table;
nearly level and’

" in depressions.

Severe: seasonal
high perched
water table;
alow
permeability.

Severe: slow
permeability ;
gseasonal high
perched water
table.

Slight.

Slight.

Moderate or
gevere;
stones in
subsoil and
substratum.

Severe: high
content of
‘organie mat-
ter; nearly
level and in
depressions;
frequently
ponded;
drainage
from higher
areas.

Slight.

Moderate or
gevere: stones
in subsoil and
substratum.
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TasLE 7.—Enginecring

Suitability as a source of — ‘

Soil features affecting—

Soil series and map symbols

Topsoil

L Sand and gravel

Road fill ‘

Highway location

Reservoir area

Fox:
FoC2, FoD2, FsA, FsB_

FxB3, FxC3 . __-._-

Geneseo:

Hennepin:
HeE_______________.

Good to a depth of
9 inches; poor
below; gravelly;
moderately fine
textured.

Poor in surface
layer and sub-
so0il; moderately
fine textured;
gravelly.

Good to a depth of
36 inches.

Fair to a depth
of 6 inches;
steep; poor in
subsoil.

Fair to good to a
depth of 10
inches; poor in
subsoil; clayey
and gravelly.

Fair to a depth
of 16 inches;
poor below;
clayey; high
water table.

Good below a
depth of 20 to
40 inches.

Good below a
depth of 20 to
40 inches.

Not suitable___.

Not suitable. ...

Not suitableo oo

Not:. suitable. ...

Fair to a depth of 20
to 40 inches; good
below.

Fair to a depth of 20
to 40 inches; good
below.

Fair: subject to
flooding.

Fair to poor: diffi-
cult to work and
compact if wet;
highly erodible.

Poor in subsoil:
clayey and plas-
tic

TFair in substratum:
high water table.

Poor in subsoil:
clayey and plastic.
Fair in substratum:
high water table,

Well drained; loose
gravel and sand in
substratum; easily
excavated; cuts

and fills needed in

many places;
exposed road cuts
difficult to
vegetate.

Well drained; loose
gravel and sand in
substratum; easily
exeavated; cuts
and fills needed in
many places;
exposed road cuts
difficult to
vegetate.

Bubject to flooding;
subjeet to frost
heaving.

Cuts and fills arc
needed; difficult
10 vegetate road
cuts; very erodi-
ble.

High water table;
subject to frost
heaving; clayey
subsoil; subject
to ponding.

High water table;
subject to frost
hegving; clayey
sutbsoil; subject
to ponding.

Rapid seepage; sub-
stratum highly
porous.

Rapid seepage; sub-
stratum bighly
porous.

Hubject to flooding;
moderate seepage.

Not suitable: steep.

High water table;
slow seepage;
clayey subsoil.

High water table;
slow seepage;
elayey subsoil.
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Soil features affecting—Continued

Limitations for sewage disposal

Embankment

Fair to good stability

and compaction in
suhsoil; good sta-
bility and compac-
tion in sub-
stratum ; rapid
permeahbility.

Fair to good stability

and compaction
in subsoil; good
stability and
compaction in
substratum; rapid
permeability.

Moderate permea-

bility; fair sta-
bility; fair
eompaction.

Fair stability and

compaection; me-
dium compressi-
bility.

Fair stability, fair

to good compac-
tion, and slight
to medinm ecom-
pressibility in
subsoil; fair sta-
hility, fair com-
paction, and me-
dium eompressi-
bility in substra-
tum.

Fair stability, fair

to good compac-
tion, slow perme-
ability, and slight
to medium com-
pressibility in
subsoil.

Fair stability, fair

eompaction, and
medium compres-
sibility in sub-
stratum; eon-
tains stratified
gand, silt, and
gome gravel.

Agricultural
drainage

Terraces
and
diversions

Soil features

Generally well
drained;
strong short
slopes in
places; hazard
of erosion;
droughty.

Well drained;
ghort uneven
slopes; hazard
of crosion;
droughty.

generally
favorable;sub-
ject to flooding ;
nearly level.

Well drained___._

High water
table; slow
perineability;
in depres-
sions; poor
outlets.

High water
table; slow
permeability;
in depres-
sions; poor
outlets.

Sand and
gravel at a
depth of 20
to 40 inches.

Sand and
gravel at a
depth of 20
to 40 inches.

On nearly
level flood
plains; Tun-
off is slow.

Short, steep
slopes;
highly erod-
ible.

Nearly level
and in de-
pressions.

Nearly level
and in de-
pressions.

Grassed
waterways

Foundations
for low
buildings

Septie tank
filter fields

Sewage lagoons

Sand and gravel
at a depth of
20 to 40 inches.

Sand and gravel
at a depth of
20 to 40
inches,

Nearly level_____

Steep slopes;
diffieult to
vegetate;
highly erodi-
ble.

Nearly level
and in dec-
pressions;
very poorly
drained; low
in phosphorus
and potas-
sium.

Nearly level
and in de-
pressions;
clavey sub-
zoil; wetness,

Low compressi-
bility ; loose
gravel and sand
below a depth of
20 to 40 inches.

Low compressi-
bility; loose
gravel and sand
below a depth of
20 to 40 inches.

On flood plains and
subjeet to
flooding.

Steep slopes__ . _._

Slight to medium
compressibility
and moderate
or high shrink-
swell potential
in subsoil; high
water table.

Medium com-
pressibility;
moderate or
high shrink-
swell potential
in subscil; high
water table.

Slight on slopes of
not more than §
percent;
moderate
on slopes of 6 to
12 percent;
severe on slopes
of more than 12
percent; possible
pollution of
shallow wells
by effluent.

Slight on slopes of
not more than 6
percent;
moderate on
slopes of 6 to 12
percent; severe
on slopes of
more than 12
percent; possible
pollution of
shallow wells by
effiuent.

Hevere: subject
to flooding,

Hevere on slopes
of more than 18
percent.

Severe: high
water table;
subject to
ponding; slow
permeability.

Severe: high
water table;
subject to
ponding; slow
permeability.

Severe: loose
porous gravel
and sand at a
depth of 20 to
40 inches.

Severe: loose
porous gravel
and sand at a
depth of 20 to
40 inchces.

Severe:
moderate
permeability ;
subject to
flooding,

Severe on slopes
of more than
18 percent.

Severe: sub-
ject to pond-
ing; drainage
from higher
areas.,

Severe: sub-
ject to pond~
ing.
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TABLE 7.—Engineering

Soil geries and map symbols

Suitahility as a source of—

- Boil features affecting—

3

|
|

Road fill

Topsoil Band and gravel Highway location Reservoir area
Linwood:

3 J Poor: organic Not guitable_ ___| Poor in organiec ma- | Organic material to Organic material to
material sub- terial: unstable; a depth of 12 to a depth of 12 to
sides rapidly; high water table, 40 inehes; high 40 inches; high
crodible. Fair to poor helow water table; sub- water table; slow
: organic layer. jeet to frost seepage in sub-

heaving; low re- stratum;
lief; subject to
ponding.

Martingville:

MdC2 Fair to a depth of | Not suitable_.__| Good in subsoil; Cuts and fills Moderate seepage;
11 inches; fair fair to good in needed. stratified sand
t0 poor below; substratum, and silt in sub-
moderately fine stratum.
textured; sand
content in-
creases with
depth.

MeA, MeB_.________ Good to a depth Not suitable. __.| Good in subsoil; Cuts and fills Moderate seepage;
of 10 inches; fair to good in needed. stratified sand and
fair to poor substratum. gilt in substratum.
helow; moder-
ately fine tex-
tured; sand
content in-
creases with
depth.

Miami:
MmA, MmB2, MmC2,| Goad to a depth Not suitable. .__| Poor in subsoil: Cuts and fills Moderate to slow
MmD. of 8 inches; moderately fine needed; subject to seepage; moder-

MnA, MnB, MnC2__._

poor below,

Good to a depth
of 8 inches;
poor below.

Good to a depth
of 8 inches;
poor below.

Good below a
depth of 4 to
10 feet.

Not suitable..__

textured; plastie.

Fair to poor in sub-

stratum: low
shrink-swell po-
tential; difficult to
work and com-
pact if wet.

Poor in subsoil:

plastie; moder-
ately fine tex-
tured.

Good in sub-

stratum.

Poor in subsoil:

plastic; moder-
ately fine tex-
tured.

Poor in substratum:

moderate shrink-
swell potential;
difficult to work
and compact if
wet.

frost heaving;
moderately fine
textured subsoil.

Cuts and fills
needed; subject fo
frost heaving;
moderately fine
textured subsoil;
loose gravel and
sand at a depth
of 4 to 10 feet.

Cuts and fills
needed; subject
to frost heaving;
plastic; moder-
ately fine tex-
tured below a
depth of 3 feet.

ately fine textured
subsoil.

Rapid seepage in
gtratified sand
and gravel,

Moderate to slow
seepage.
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Soil features affecting—Continued

Limditations for sewage disposal

bility and com-
paction and me-
dium compressi-
bility in subsoil
and substratum.

Fair to good stabil-
ity and compac-
tion and medium
compressibility in
subsoil and sub-
stratum.

Fair stability and
compaction; mod-
erately fine tox-
tured subsoil.

Fair stability and

compaction; mod-
erately fine tex-
tured subseil.

Fair stability and

compaction; me-
dium to high
compressibility.

Well drained____

Well drained____

Well drained....

Well drained____

favorable,
depending
on sglope.

Most features
favorable,
depending
on slope.

All features
favorable,
if slopes
are uni-
form.

Most features
favorable,
if slopes
are uni-
form.

Most features
favorable,
if slopes
are uni-
form.

favorable.

All features
favorable.

Highly erodible
on slopes of
more than 6
percent; no
limitations on
lesser slopes;
high runoff.

Features gener-
ally favorable
on slopes of 6
percent or
less; highly
erodible on
slopes of more
than 6 per-
cent; high
runoff,

Featurea gen-
erally favor-
able,

moderate to low
shrink-gswell
potential.

Deep; permeable;
moderate to low
shrink-swell
potential.

Shrink-swell po-
tential moder-
ate in subgoil
and low at a
depth of 2 to 3
feet.

Shrink-swell po-

tential moder-
ate in subsoil
and low to very
low in gub-
stratum.

Shrink-swell po-

tential moder-
ate in gsubsoil
and sub-
gtratum.

pollution of
shallow wells
by effluent.

Slight: possible
pollution of
shallow wells by
effiuent.

Moderate on
slopes of not
more than 12
percent; severe
on slopes of

. more than 12
peércent; moder-
ate permea~
bility.

Moderate on
slopes of not
more than 12
percent; moder-
ate permesa-
bility.

Bevere on slopes

of more than 12
percent; pos-
sible pollution
of shallow wells
by effluent.

Moderate: mod-
erate permea~-
bility.

. Agricultural Terraces Grassed Foundations Septie tank
Embankment drainage and waterways for low filter fields Sewage lagoons
diversions buildings
Unstable organic Organic ma- In depres- Very poorly Unstable organie Severe: high Bevere: organie
material to a terial sub- gions; run- drained; wet- material to a water table; material.
depth of 12 to 40 ject to sub- off very ness; low in depth of 12 to . subjeet to
inches; fair sta- sidenece; high slow; phosphorus 40 incheg; high ponding.
bility, fair com- water table; ponded in and potas- water table.
paction, and me- poor outlets, places; or- sium.,
dium compressi- ganic ma-
bility in substra- terial,
tum.
Fair to good sta- Well drained..__ .| Most features | All features Deep; permeable; | Slight: possible Severe: strati-

fied sand and"
gilt in sub-
stratum.

Severe: strati-
fied sand and
silt in sub-
stratum.

Slight on slopes
of not more
than 2 per-
cent; moder-
ate on slopes
of 2 to 6 per-
cent; severe
on slopes of
more than 6
percent.

Severe: loose,
porous gravel
and sand at a
depth of 4 to
10 feet.

Slight on slopes
of not more
than 2 per-
cent; moder-
ate on glopes
of 2to 6
percent.
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TABLE 7.—Engineering

Soil series and map symbols

SBuitability as a source of—

Soil features affecting—

Topsoil

Sand and gravel

Road fill

Highway location

Reservoir area,

Miami—Continued

MrB3, MrC3__.__

Morley:

MuB, MuB2, MuD2___

MvB2,"MvC2_.___ A

MwB3, MwC3._._

Qcleley:

OcA, OcBo.__._

Poor in surface
layer and sub-
sail; moder-
ately fine tex-
tured.

Fair to good to a
depth of 8
inches; poor
below; elayey.

Fair to good to a
depth of 8
inches; poor
below; clayey.

Poor in surface
layer and in
subsoil; clayey.

Good to a depth
of 10 inches;
poor below;
moderately fine
textured;
gravelly.

Not suitable. .- -

Not suitable. ..

Good below a
depth of 4 to
10 feet.

Not suitable_ ..

Good below a
depth of 42
inches,

Poor in subseil:
plastic; moder-
ately fine tex-
tured.

Fair to poor in sub-
stratum: maod-
erate shrink-
swell potential;
diffieult to work
and compact if
wet.

Poor in subsoil and
substratum:
moderate to high
shrink-swell
potential; plastic
clay; difficult to
work; compact
if wet.

Poor in subseil;
moderate to high
shrink-swell
potential; plastie
clay. Good in
substratum,

Poor in subsoil and
substratum:
moderate to high
shrink-swell
potential; plastic
clay.

| Fair to a depth of

42 inches and
good below,

Cuts and fills
needed; subject
to frost heaving;
moderately fine
textured subsoil.

Cuts and fills
needed; subject
to frost heaving;
plastie clay.

Cuts and fills
needed; subjeet
to frost heaving;
plastic clay;
erodes readily.

Cuts and fills
needed; plastic
clay.

Well drained;
stratified gravel
and sand below
a depth of 42
inches; easily
excavated.

Moderate to slow
seepage.

Slow seepage;
clayey subsoil
and substratum.

Blow seepage in
clayey subsoil;
porous loose
gravel and sand
below a depth of
4 to 10 feet.

Slow seepage;
clayey.

Rapid seepage in
substratum.
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Soil features affecting—Continued Limitations for sewage disposal
Agricultural Terraces Grassed Foundations Septic tank
Embankment drainage and waterways for low filter fields Sewage lagoons
diversions buildings

Fair stability and
eompaction; me-
dium to high
compressibility.

Fair stahility and
compaction; slow
permeability;
medium to high
compressibility ;
elayey subsoil.

Fair stability and

compaction; slow

permeability;
moderate to high
shrink-swelt
potential;
medium to high
compressibility;
clayey subsoil;
loose gravel and
sand below a
depth of 4 to 10
feet.

Fair stability and
compaction; slow
permeability ;
moderate to high
shrink-swell
potential ;
medium to high
compressibility;
clayey subsoil.

Fair stability, fair
compaction, and
slight to medium
compressibility
in subsoil; loose
gravel and sand,
good compaction,
fair to poor
stability, and
slight compres-
sibility in sub-
stratum.

Well drained____

Well drained._ ___

Well drained_ ___

Well drained___.

Well drained____

Mozt features
favorable,
if slopes
are uni-
form.

Most features
favorable,
if slopes are
unifarm.

Most features
favorahle,
if slopes are
uniform.

Most features
favorable,
if slopes
are uni-
form;
difficult to
vegetate.

Most features
favorable,
if slopes are
uniform.

Features gen-
erally favor-
able.

Dense clayey
subseil;
difficult to
vegetate.

Clayey subsoil;
difficult o
vegetate,

Dense clayey
surface layer
and subsoil;
difficult to
vegetate.

Features gen-
erally favor-
able.

Shrink-swell po-
tential moder-
ate in subsoil
and low in
substratum.

Shrink-swell
potential high
in subsoil and
moderate below
a depth of 214
feet; slow
permeability.

High shrink-
swell potential
in subsoil.

Shrink-swell
potential high
in subsoil and
moderate below
a depth of 2
feet.

Deep; moderate
permeability;
moderate
shrink-swell
potential in
subsoil; loose
gravel and sand
below a depth
of 42 inches.

Moderate on
slopes of 2 to
12 percent; se-
vere on slopes
of more than 12
percent; moder-
ately slow to
moderate per-
meability.

Severe: slow
permeability.

Severe: slow
permeability.

Severe: slow
permeability.

Slight: possible
pollution of
shallow wells
by effluent.

Moderate on
slopes of 2 to
6 percent; se-
vere on slopes
of more than 6
percent.

Moderate on
slopes of 2 to
G percent;
severe on
slopes of more
than 6 per-
cent.

Severe: loose
porous gravel
and sand
below a depth
of 4 to 10
feet; slopes
of more than
6 percent.

Moderate on
slopes of 2 to
6 percent;
gevere ol
glopes of
more than 6
pereent.

Severe: grav-
elly in lower
subsoil;
porous loose
gravel and
sand at &
depth of 42
inches.
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TaBLE 7.-—FEngineering

Suitability as a souree of — - i . . Boil features affecting—
B0il series and map symbhols
Topsoil Sand and gravel Road fill Highway location Regervoir ares
Pewamo: )
Pt e " Fair to a depth of | Not suitable_-__| Poor in subsoil and Seasonal high water | Seasonal high water
: 12 inches; poor : subsgtratum: : table; subject to table; slow seepage;
below; clayey. diffieult to com- frost heaving; clayey below sur-
) ) pact; moderate to clayey below sur- faece layer.
high shrink-swell face layer.
potential; subject
to frost heaving;
geagonal high
water table.

Pf o e Fair to a depth of | Not suitable..__| Poor in subscil and Seasonal high water | Slow seepage; clavey
12 inches; poor gubstratum: table; plastic subsoil; seasonal
below; clayey. moderate to high | clay; clayey high water table.

. shrink-swell i subsoil. :
“'potential; plastic
' elay difficult to
! compact; seasonal
high water table.
PR Good to a depth Not suitable_ ___| Poor in subsoil and | Seasonal high water | Seasonal high water
{For interpretations of 10 to 20 substratums: table; subject to table; slow
of Brookston inches; poor ] moderate to high frost heaving; seepage; clayey
soils in mappihg below; clayey. - shrink-swell : clayey helow subsoill.
unit Pk, see potential; subjeet surface layer;
Brookston series to frost heaving; subject to ponding,.
in this table.) plastic clay; sea-
sonal high water
table.
Rensgelaer:

R e -| Fair or good to & | Not suitable.___} Falr {0 poor in Seasonal high water | Seasonal high water
depth of 12 subsoil: plastic; table; subject to table; moderate
inches; poor moderately fine frost heaving; to slow seepage;
below:; moder- textured. moderately fine moderately fine
ately fine ) Fair in substratum: textured subsoil. textured subsoil.
textured. sl and stratified

: sand; seagonal
high water table.
Ross:
2L T Good to a depth Not suitable..._| Fair: low shrink- Subject to flooding; | Subject to flooding;
of 36 inches. swell potential; subject to frost moderate to slow
medium compres- heaving. seepage.
gibility; fair
gtability.
Sebewa:

T Fair or good to a | Good below a Fair to poor in sub- | Seasonal high water | Seasonal high water
depth of 11 depth of 24 soil: low or table; subject to table; rapid
inches; poor to 40 inches. moderate shrink- frost heaving; seepage in
below; moder- swell potential; loose gravel and substratum.
ately fine : seasonal high sand at a depth
textured; water table, of 24 to 40 inches.
gravelly. Good in sub-

stratum: stratified
gravel and sand.
Shoals

She e~ Good to a depth Not suitable.__._| Fair: seasonal high | Bubject to flooding; Seasonal high water
of 12 inches; water table; seasonal high table; subject to
good to poor difficult to work water table; flooding; stow
below; variable and compact if subjeet to frost seepage.
stratified layers. wet. i heawving.
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Soil features affecting—Continued

Limitations for sewage disposal

Embankment

Agricultural
drainage

Terraeccs
and
diversions

Grassed
waterways

Foundations
for low
buildings

Septic tank
filter fields

Sewage lagoons

Fair stability and
compaction; slow
permeability;
medium to high
compressibility;
clayev subsoil.

Fair stability; slow
permeability;
clayey subsoil;
medium to high
compressibility.

Fair stability and
compaetion; slow
permeability;
medium to high
compressibility;
clayey subsoil.

Fair stability, fair
to good compaec-
tion, medium
compressibility,
and slow permea-
bility in subsoil;
fair stability, fair
compaction, and
medium compres-
sibility in sub-
stratum.

Moderate permeca-
bility; fair sta-
bility; fair cotn-
paction; subject
to flooding.

Fair stahility and
fair to good
eompaction in
subsoil; good
stability and
ecompaction in
substratum;
contains loose
gravel and sand.

Fair stability and
compaction;
subject to

flooding ; medium |

ecompressibility,

Seasonal high
water table;
slow per-.
meability.

Seagonal high
water table;
slow permae-
ahility.

Seasonal high
water table;
slow permea-
bility; poor
outlets; sub-
ject to pond-
ing.

BSeasonal high
water table;
slow permeca-
bility.

Well drained____

Seasonal high
water table;
sand and
gravel below
a depth of 24
to 40 inches.

Beasonal high
water table;
subject to
flooding.

Nearly level
and in

depressions.

Nearly level
and in

depressions.

Nearly level
and in

depressions. |

Nearly level
and in
depressions.

Nearly level;
on flood
plains.

Nearly level
and in
depreszions.

Nearly level;
on Hood
plains.

Very poorly
drained; wet-
ness; low in
phosphorus
and potas-
sium.

Very pooriy
drained; wet-
ness; low in
phosphorus
and potas-
gium,

. Subjeet to
¢ ponding;
wetness.

Runoff stow;
ponded in
places; low
in phosphorus
and potas-
sium.

Nearly level;
on flood
plains.

Vory poorly
drained;
wetness.

Somewhat
poorly
drained;
wethess,

Shrink-swell
potential high
in subsoil and
moderate below
a depth of 4
feet; seasonal
high water
table; slow per-
meability.

Compressibility
and shrink-
swell potential
high in subsoil
and moderate
below a depth
of 4 fect,; sea-
sonal high
water table.

Shrink-swell po-
tential moderate
to high in sub-
soil and moder-
ate below a
depth of 4 feet;
seasonal high
water table;
slow permea~
bility; subjeet
to ponding.

Shrink-swell po-
tential moder-
ate in subsoil
and low below
a depth of 314
feet; seasonal
high water
table.

On flood plains and

subject to
flocding.

Shrink-swell
potential
maoderate in
subsoil and low
at a depth of
24 to 40 inches;
seasonal high
water table.

Seasonal high
water table; on
flood plains
and subject to
flooding,.

Severe: scasonal
high water
table; subject
to ponding;
slow perme-
ability.

Severe: slow
permeability;
seasonal high
water table.

Severe: seasonal
high water
table; slow per-
meability; sub-

Severc: seasonal
high water
table; subject
fo ponding;
glow permea-~
bility.

Severe: subject
to flooding.
Severe: seasonal

high water
table; possi-
ble stream
pollution
through loose

Severe: subject
to flooding;
seasonal high
water table.

jeot to ponding.

gravel and sand.

Slight: slow
permea-
bility; high
clay content.

Slight: slow
permeability;
high clay
content.

Slight.

Slight.

Severe: subject

to flooding.

Severe:
gravelly in
lower sub-
zoil; loose
gravel and
sand at a
depth of 24
to 40 inches.

Severe:
subject to
flooding.
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TaBLE 7.— Engineering

Buitability as a source of—

Soil features affecting—

Read fill

Highway location

Reservair area

Roil series and map symbols
Topsoil - Sand and gravel
Sloan:
SR Fair or good to a | Not suitable____
depth of 12
- inches; poor
below; variable
stratified layers;
gravelly,
Wallkill: ! :
Wa_ . Good to a depth | Not suitable. -
of 10 to 20 ;
inches.

Fair to poor: sub-
jeet to frost
heaving and
flooding; seasonal

Subject to flooding;
geasonal high
water table;
subject to frost

Seasonal high water
table; subjeet to
flooding; slow
seepage.

high water table. heaving,.

Not suitable_ _______ Organic material;

Organie material at,
high water table,

a depth below 10
to 20 inches;
unstable; subject
to ponding.

~ Reaction, the degree of alkalinity or acidity of a soil,
is expressed in pIl values. This column lists estimated
ranges in field pH values for each major horizon. A plIl
of 7, for example, indicates a neutral soil, a lower pH
value indicates acidity, and a higher value indicates
alkalinity.

Frost-heave potential indicates the degree of suscepti-
bility of each major scil layer to the formation of ice
lenses and the subsequent loss of stability on thawing.
Silty soils are particularly susceptible to frost heave.

Shrink-swell potential indicates the volume change to be
expected with change in moisture content. The estimates
are based primarily on the amnonnt and kind of elay in
the soil.

Engineering interpretations of the soils

at-es the snils according to their suitability
ag a source of topsoil, sand and gravel, and road fill. It
also lists soil features that would affect use of the soil
as sites for highways, work on struetures that conserve
soil and water, and foundations for low huildings. In
addition, ratings of the limitations of the soils for use
ag sites for septic tank filter fields and sewage lagoons
are given, and the chief reasons for assigning moderate
or severe limitations are listed. The interpretations in
this table apply to the representative profile of each
geries described 1n the section “Descriptions of the Soils.”

A goil feature may be helpful in one kind of engineering
work and a hindrance in another. For example, a soll
that has a permeable substratum is not desirable as a site
for a farm pond, but may be desirable as a location for a
highway.

Topsoil refers to soil material, preferably rich in
organic matter, that is used as a topdressing on back
slopes, embankments, lawns, gardens, and the like. The
suitability ratings are based mainly on texture of the
soil and its content of organic matter.

The suitability of a soil as a source of sand and gravel
applies to the soil material within a depth of 7 feet.
Depth to sand or sand and gravel varies, even within the
same soil series. Test pits therefore are needed to deter-
mine the extent and availability of sand or sand and
gravel.

The suitability of the soils as a source for road fill is
based on the performance of the soil material when used
to build embankments. Both the subsoil and substra-
tum are rated if they widely differ in texture. Soil tex-
ture and the nature of the clay are the main features
considered.

Features considered in rating the soils for highway
location were those that affect the overall performance
of the soil. The ratings are based on undisturbed soil
without artificial drainage.

Permeability of the undisturbed soil, which affects
seepage, is the main feature considered in determining
the suitability of the soils for reservolr areas.

The features considered for farm-pond embankments
are those that affect the use of the disturbed soil material
for constructing embankments to impound surface water.

Agrienltural drainage is influenced by features that
affect the installation and performance of surface and
subsurface drainage practices. Among these featureg are
texture, permeability, relief, seasonal water table, and
restrieting layers.
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tnterpretations of the soils—Continued

Soil features affecting—Continued

Limitations for sewage disposal

Agricultural Terraces Grassed Foundations Septic tank
Embankment drainage and waterways for low filter fields Sewage lagoons
diversions buildings

Fair stability and Seasonal high Nearly level Runoff very Shrink-swell Severe: seagonal | Severe:
compaetion; water table; and in slow; potential high water subject to
subject to subject to depressions; wetness. moderate in table; subject flooding,
flooding; medium flooding. flood subsoil and low to flooding;
compressibility. plains., helow a depth moderately slow

of 3 feet; permeability.
subject to
flooding and
ponding;
seasonal high
water table;
moderately slow
! permeability.

Organic mateorial ' High water In depres- Level; very Unstable organic Severe: high Severe: high
at a depth below table; subjeet sions. poorly material below water table; content of
10 to 20 inches; to ponding; drained. a depth of 1{ subject to organic
subject to poor outlets. to 20 inches; ponding; matbter; low
ponding, high water organic and fre-

table; subjeet material below quently

to ponding. a depth of 10 ponded;
1 to 20 inches. i drainage from
i ©  higher areas.

Featureg that affect the layout and construction of
terraces and diversions are relief, texture, and depth to
soil material unfavorable to good growth of crops.

For grassed waterways features that affect the estab-
lishment and growth of plants and the layout and con-
struction of the waterways were considered, Among such
features are runoff, texture, and stones on and in the soil.

The soil features considered for bunilding foundations
are those properties of undisturbed soils that affect their
suitability for supporting foundations of low buildings
with normal foundation loads. Evalnations were largely
made on the subsoil and the substratum becanse these
layers generally provide the base for foundations.

Among the features considered in rating the soils for
use as septic tank filter fields were permeability, seasonal
water table, susceptibility to flooding, and relief.

Tlse of the soils for sewage lagoons 18 influenced chiefly
by such goil features as permeability, slope, suitability of
the material for embankment and for reservoir hasin, and
presence of coarse fragments on the surface.

Formation and Classification of Soils

TIn this section the factors that have affected the forma-
tion of soils in Delaware County are discussed. Then the
current. systemn of soil classification is explained, and the
soil series are placed in higher categories. The soil series
in the county, including a profile representative of each
series, are described in the section “Descriptions of the
Soils.”

Factors of Soil Formation

Soil is formed by weathering and other processes
that act upon parent material. The characteristics of a
soil at any given point are determined by (1) the physical
and mineralogical composition of the parent material; (2)
the climate under which the soil material has accumu-
Iated and existed since accumulation; (3} the plant and
animal life on and in the soil; (4) the relief, or lay of
the land ; and (5) the length of time the parent material
has been in place and subject to the soil-forming processes.

Climate and plants and animals are the active forces
of soil formation. They act on the parent material
accumulated through the weathering of rocks and slowly
change it into soil. The effects of climate, plants, and
animals are conditioned by relief. The parent material
also affects the kind of profile that can be formed and,
in extreme cases, determines it almest entirely. Finally,
time is needed for changing parent material into a soil. It
may be much or little, but some time is always required
for differentiation of soil horizons, Usually, a long period
of time is needed for distinct horizons te develop.

Few peneralizations can be made regarding the effect
of any one factor of soil formation, because the effect of
each is modified by the other four. Many of the processes
of soil development are unknown,

Parent materiol

The parent materials from which the soils of Delaware
County are derived consist of glacial till and of outwash
gravel and sand of Wisconsin age and of alluvial deposits
along streams.
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The bedrock of Delaware County is middle Silurian
dolomitic limestone. It is near the northern end of the
Cincinnati arch. The bedrock dips westerly from almost
no dip at all across the broad top of the north end to a dip
of 80 feet per mile in the southwest, The limestone ranges
in thickness from 50 to more than 200 feet. Thickness of
the glacial drift over the bedrock ranges from 5 to 200
feet. Bedrock is near the surface south of Eaton along
the Mississinewa River, at the southwest edge of Muncie
along Cornbread Road, and where the tracks of the Nor-
folk and Western Railway Company cross White River
at the east edge of Muncie.

The glaciation in Delaware County occurred during
the Pleistocene epoch. The drift that was left by the
glaciers is of Wisconsin age. The main advance of glacial
ice into central Indiana d_urmrr Wisconsin age had two
distinct advances within a span L of about 1 OOO years. The
first, which occurred abount 21,000 years ago, reached
farthest south to the end moraine {13). After the first
advance the ice melted somewhat and then, about 20,000
years ago, readvanced to a new position a few miles
north of its previous one. The segment of the continental
ice sheet that covered most of central Indiana during
this time was the Fast White sublobe of the Ontario-Krie
lobe. This sheet produced what is recognized as the broad
Tipton till plain,

The glacial drift in Delaware County is divided into
two distinct parts. The soils in roughly the southern third
of the county formed in loam and silt Toam till. The dom-
inant goils in this area are in the Miami, Brookston, and
Crosby series. The clayey soils in the northern two-thirds
of the county formed in clay loam or silty clay loam till.
The dominant soils in this area are in the Blount, Pe-
wamo, and Morley series. The dividing line between the
two tills underlying these soils 1s along White River from
the east edge of the county to Muncie. From Muncie west
the line follows a rather indistinguishable series of low
rolling ridges along the tracks of the Norfolk and West-
ern Railway Company.

The glaciation Ieft a number of moraines, eskers, and
kames in the county. The rolling slopss in the south-
eastern part of the county are part of the Knightstown
moraine (72). The abrupt ridge system rising above the
till plain northeast of Muncie is the Muncie esker This
esker is rich in gravel and sand. Several kames in the
county rise above the till plain like an inverted bowl.
They also are rich in gravel and sand. Soils of the Fox
series are most commonly assoclated with the kame and
esker formation. Immediately west of the esker is the
esker trongh, which is parallel with the esker. The esker
trough is a very poorly drained, low-lying area that con-
tains organic material in place% Soils of the Kokomo
series that have a stratified substratom occupy much of
the trough.

A thin capping of loess up to 18 Inches thick was
deposited over the drift materials by wind. This material
is silt loam that is easy to work. Tt makes up the plow
layer in uneroded areas.

Climate

Climate influences the formation of soils both directly
and indirectly. It affects the wenthering and reworkmo‘
of parent material directly through rainfall, tempemture,

and wind. Tt affects the soils indirectly through the
amount and kind of vegetation and animal life sustained.
Summers in Delaware County are hot and humid;
winters are cold. Total annual precipitation is about 37
inches. The amount of rainfall is greater in fall and
spring than in other seasons, Water from heavy rainfall
has leached plant nutrients from the surface layer of the
soils, The climate is so uniform throughout the county,
however, that differences among the soils ecannot be attrib-
uted to the climate.

Plants and animals

Higher plants, micro-organisms, earthworms, and other
forms of life that live on and in the soil contribute to
soil formation. The higher plants bring moisture and
plant nutrients from the lower part of the profile to the
upper part and return organic matter to the soil. Bacteria
and fungi cause dead vegetation waste to decompose into
organic matter and to be incorporated into the soil.

The native vegetation of Delaware County consisted
mainly of hardwood trees, such as oak, hickory, elm,
maple, and ash. Trees return a comparatively small
amount of organic matter to the soils. In uncleared parts
of the upland, the surface has a thin cover of forest lit-
ter and leaf mold. The topmost inch or two of the soils
contains a small amount of organic matter derived from
decayed leaves and twigg. In some small areas, the native
vegetation consisted of swamp grasses, sedges, and water-
tolerant trees, The soils in these areas were covered with
water much of year, and the organic matter decayed
slowly, Some accumulation of organic matter resulted.

The vegetation is fairly uniform throughont the county.
Major differences among the soils, therefore, cannot be
explamed on the basis of differences in vegetation. Somc
comparatively minor variations in the vegetfttmn are
associated with different soils, but these variations prob-
ably are the result, not the cause, of differences among
the soils,

Man, through his activity, also affects the formation of
soils. He determines, by the kind of management he uses,
whether the soil is conserved or is lost through erosion.
Erosion removes topsoil, organic matter, and plant nutri-
ents and makes a soil that is soft, friable, and easy to
work hard, cloddy, and sticky. By draining the dark-
colored depressmnal soils, man has improwv ed neration in
the subsoil and, in places, improved the oxidizing of
minerals. Tf these drained soils are plowed when they are
wet, however, the friable surface soil becomes hard and
cloddy. Man has also changed the soils by use of diver-
sions and other structures that change the natural flow
of the water.

Areas in the county greatly changed by man are
mapped as Made land, Borrow pits, and Gravel pits and
Stone guarries. Also, Pewamo and Brookston silt loams,
overwash, formed largely as the result of man’s activity.
The original dark-colored organic soil is now covered by
recent alluvium or colluvinm that comprises the surface
layer of these soils.

Relief

Relief influences the formation of soils through its
effect on drainage, runoff, leaching, and normal and
accelerated erosion.
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The relief in Delaware County rainges from nearly
level on bottom lands, terraces, and upland flats to steep
on short breaks. Areas of rolling soils'in the county have
been dissected by stream cutting and erosion.

Strongly sloping soils are not so well developed as level
and gently sloping soils, even though the parent material
was the same, This weaker development of the strongly
sloping soils comes from more rapid geologic erosion,
less leaching, and lack of emough water in the soil for
vigorous growth of plants, Soils that formed under the
same kind of vegetation and from the same kind of parent
material vary in degree of profile development that takes
place largely because of the amount of water that passes
through the soils.

The Morley, Blount, and Pewamo soils are examples
of solls that show the effects of variation in relief on
formation of soils that developed from similar parent
material. All of these soils formed in a mantle of loess
overlying glacial till. The Morley soils, which are gently
sloping to strongly sloping, are well drained. The Blount
soils, which are level to nearly level, are somewhat poorly
drained. The Pewamo soils, which are level and in depres-
sional areas, are very poorly drained,

Time

The length of time that soil material remains in place
and is aected upon by the soil-forming processes largely
determines whether a soil is fully developed and mature
or is poorly developed and young. Soils along the flood
plains are said to be young. They show little profile
development because fresh material is deposited on the
areas periodically. Examples are soils of the Genesee,
Shoals, and Sloan series. Many soils on steep slopes, such
as those of the Hennepin series, are immature because
geologic erosion removes material nearly as fast as it
18 formed.

Mature soils have well-developed A and B horizons that
were produced by the natural processes of soil formation,
Soils of the Miami, Crosby, and Brookston series, which
were derived from Wisconsin till, have strong differen-
tiating horizons and are leached of carbonates fo a depth
of 24 to 42 inches. Morley, Blount, and Pewamo soils
were also derived from materials of the Wisconsin glaci-
atton. They formed in finer textared till and are from a
different segment of the sublobe. The A and B horizons
of these soils are also well developed and are leached of
carbonates to a depth of 20 to 40 inches.

Processes of Soil Formation

Four processes were involved in the formation of hori-
zons (1) in the soils of this county. These processes are
the accumulation of organic matter, the leaching of cal-
cium carbonates and bases, the reduction and transfer of
iron, and the formation and translocation of silicate clay
minerals. In most soils, more than one of these processes
have been active in the formation of horizons.

The accumulation of organic matter in the upper part
of the profile to form an Al horizon has been important.
In general, the soils that contain much organic matter
have a thick, dark-colored surface layer and have pro-
duced the most grass in their natural environment.
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Carbonates and bases have been leached from the upper
horizons of nearly all of the soils of this county. Thig
leaching iz generally believed to precede the translocation
of silicate clay minerals.

Clay particles accumnlate in pores and form films on
the surface along which water moves. Leaching of bases
and the translocation of silicate clays are among the more
important processes in horizon differentiation m the soils
of this county. Soils of the Morley series are examples of
solls in which translocated silicate clays have accumulated
in the B2t horizon in the form of clay films.

The reduction and transfer of iron, or gleving, is evi-
dent in some of the very poorly drained soils, such as
those of the Pewamo series. The gray color of the subsoil
indicates the reduction and loss of iron. Mottles, which
occur in some horizons, indicate segregation of iron.

Classification of Soils

Soils are classified so that we may more easily remember
their significant characteristics. Classification enables us
to assemble knowledge about the soils, to see their rela-
tionships to one another and to the whole environment,
and to develop principles that help us to understand
their behavior and their response to manipulation. First
through classification, and then through use of soil maps,
we can apply our knowledge of soils to specific fields and
other tracts of lands,

Thus, in classification, soils are placed in narrow cate-
gories that are used in detailed soil surveys so that
knowledge about the soils can be organized and applied
n managing farms, fields, and woodlands; in developing
rural areas; in engineering works; and in many other
ways. Soils are placed in broad classes to facilitate study
and comparison in large areas, such as countries and
continents,

Two systems of classifying soils have been used in the
United States in recent vears. The older system was
adopted in 1988 (2) and later revised (7). The system
currently used was adopted for gemeral use by the
National Cooperative Soil Survey in 1965 (8)}. It is under
continual study. Therefore, readers interested in develop-
ments of this system should search the latest literature
available (£). The soil series of Delaware County ave
placed in some categories of the current system in table §.
The classes in the current system are briefly defined in the
paragraphs that follow:

Orpers: Ten soil orders are recognized in the current
system. They are Aridisols, Intisols, Vertisols, Incepti-
sols, Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and
Histosols. The properties used to differentiate the soil
orders are those that tend to give broad climatic group-
ings of soils, The exceptions, Entisols and Histosols,
occur in many different climates. Four soil orders are
represented in Delaware County—Alfisols, Histosols,
Inceptisols, and Mollisols.

Alfisols are soils containing a clay-enriched B horizon
that has medium or high base saturation.

Histosols are highly organic soils that formed in
marshes and swamps where organic matter from decaying
plants accumulated.
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Ineeptisols generally form on young, but not recent,
land surfaces. These soils have weakly developed or incip-
ient. horizons,

Mollisols have formed mostly under grass. They have
a thick, friable, dark-colored surface layer. Base satura-
tion is more than 50 percent.

SveorpErs: Each order is subdivided into suborders,
primarily on the basis of soil characteristics that seem to
produce classes having the greatest genetic similarity. The
suborders have a narrower climatic range than the orders.
The criteria for suborders chiefly reflect the presence or
absence of waterlogging or soil differences resulting from
the climate or vegetation.

GreaT Grovps: Each suborder is separated into great
groups according to the presence or absence of genetic
horizons and the arrangement of these horizons.

Suscrours: Iach great group is subdivided into sub-
groups. One of these subgroups represents the central
(typic) segment of the great group, and the others,
called intergrades, contain those soils having properties
of soils in another group, suborder, or order.

Famives: Fach subgroup is divided into families,
primarily on the basis of properties important to the
growth of plants. Among the properties considered are
texture, mineralogy, reaction, and soil temperature,

Series: The series consists of a group of soils that
formed from a particular kind of parent material and
having genctic horizons that, except for texture of the
surface soils, are similar in differentiating characteristics
and in arrangement in the soil profile. Among these
characteristics are color, texture, structure, consistence,
reaction, and mineralogical and chemical composition.
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General Nature of the County

Most of the early settlers in Delaware County came
from Virginia, Pennsylvania, and Kentucky. The Dela-
ware and Miami Indians were living there when they
arrived and remained until 1818. Muncie, the county seat,
was named for the chief of the Delaware tribe.

The area was officially established as a county in 1827.
The discovery of natural gas in the county in 1886 led
to the development of many local industries. Ball Broth-
ers Glass Corporation, the largest of these, was respon-
sible for the establishment of Ball State University and
Ball Memorial Hospital, Some businesses closed after the
supply of natural gas was depleted, but in general in-
dustry continued to increase over the years. Today
Muncie is one of the major industrial areas in central
Indiana. The main industries are plants that treat metal,
produce alloys, and provide metal products; factories
that manufacture automotive equipment, electrical trans-
formers, and tool and die equipment; and firms that
process meat, sell retail foods, and supply trucking serv-
ices., A fairly new indnstry in the county is the exca-
vation and sale of peat. The peat is used in urban areas
as a mulch and soil conditioner.

Delaware County is presently changing from an essen-
tially rural arvea to a modern urban area. Many residents
of the county now commute to work daily to cities outside
the county.

The county is served by the Norfolk and Western, the
Penn Central, and the Chesapeake and Ohio railroads.
Local and interstate buses serve most communities. Alle-
gheny Airlines provides service to larger cities, and small
airlines provide commuter service to Muncie.

PasLe 8.—(lassification of soil series of Delaware County !

Series Family Subgroup Order
Blount_ ______....__ Fine, illitic, mesic. . ____._. e Aerie Ochraqualfs_ . . _______._ Alfisols.
Brookston_____.____ Fine-loamy, mixed, noncalcareous, mesic. . .. ___ Typic Argiaquolls___ .. ______ Mollisols.
Carlisle . _________ Nonacid, nonwoody, nonclastic, organic-fragmental, | ITemie Medisaprists________ . _._______ Histosols.
mesic.
Crosby_________.___ Fine-loamy, mized, mesie_____________._________.____ - Aeric Ochraqualfs_________ . _______ Alfisols.
(v). S Fine-loamy over sandy or sandy skeletal, mixed, | Typiec Haplodalfs ____ _.._| Alfisols.
mesie.
Genesee?___________ Fine-loamy, mixed, mesie_______ __________ . ______. Fluventic Eutrochrepts____ __________ Inceptisols.
Hennepin___________ Fine-loamy, mixed, mesic_______.__.________ _.__.__ Typic Butrochrepts . - ___.____ Inceptisols.
Kokomo_ ___________ Fine, mixed, nonealeareoils, mesic. .o _____. . ___ Typic Argiaquolls__.______. _________| Mollisols.
Linwood __._________ Nomnaeid, nonwoody, nonelastie, loamy, mesic_____.___. Terric Modisaprists .. ______ S Histosols.
Martinsville.._ _._._| Fine-loamy, mixed, mesie.__ .. __________._ . -__ Typic Hapludalfs_____ e i—._-_| Alfisols,
Miami________ . Fine-loamy, mixed, mesie .. .__.________ . _| Typic Hapludalfs_______ e Alfisols,
Moztley. . ___________ Fine, illitie, mesie__________._____________ ____ _ TypicHapludalfs ______. ______._.._; Alfisols.
Ockley__.__________ Fine-loamy, mixed, mesic . __________. _____ Typic Hapludalfs ..______. . Alfigols.
Pewamo___________. Tine, mixed, nonecaleareous, mesie_ . _ __________._____ Typic Argiaquolls_ . _______. [ Mollisols.
Rensselacr. .________ Fine-loamy, mixed, nonealcareous, mesic_____________ Typie Argiaquolls_ _ . _______ _ _______| Mollisols.
Ross______________. Fine-loamy, mixzed, mesic_____ . __________ ... ____- Cumulie Hapludolls______.__ . . Mollisols.
Hebewa_..__________ Fine-loamy over sundy or sandy skeletal, mixed, non- | Typie Argiaquolls. . ______. .- —...- Mollizols,
caleareous, mesie.
Shoals?__________.. .| Fine-loamy, mixed, nonacid, mesic_______.__________ | Aeric Fluventie Iaplaquepts__________| Ineeptisols.
Slean?_____________ Fine-loamy, mixed, nonealecarcous, mesie__ ... _____ Fluventic Haplaquolls____..___________ Mollisols.
Wallkill . . __________ Fine-loamy, mixed, nonacid, mesic____. ________._____ Thapto-Histic Haplagquepts_ _ ... ____ Inceptisols.

1 Placement of some soil series in the current system of classifieation, particularly in families, may change as more information

beeomes available.

® These soils are taxadjunects to their series because they are slightly calecareous.
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Climate ®

The climate of Delaware County is characterized by
four well-defined seasons, by frequent changes in temper-
ature and humidity, and by nearly ideal rainfall. Table
[@] shows representative temperature and precipitation
data. mshows the last freezing temperatures in
spring and the first in fall,

Temperatures of 90° or higher oceur on an average of
9 days during July, the warmest month of the year.
Temperatures below zero occur on an average of 7 days
mn winter. January generally 1s the coldest month of the
year.
~ Maximum precipitation generally is in spring and early
in summer. The average rainfall in winter is less than 3
inches per month, and the average in spring is more than
4 inches per month. The months of April, May, and June
each have an average of 8 days with one-tenth inch or
more of rain. The winter months and the months in the
latter part of summer have an average of 5 days with
this amount of ramfall. Rainfall of 1.3 inches or more in
1 hour occurs about once every 2 years; 2.1 inches in 1
hour, about every 10 vears; and 2.5 inches in 1 hour, about
evory 25 years. T'wo inches of rain falls in a 6-hour period
ahout once every 2 vears, and 3.4 inches in a 6-hour period
falls ahout once every 10 years. Droughts are infrequent
in the county, and they affect farming only occasionally.
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The average yearly snowfall is 21 inches. Most snow
comes in January, but snow occurs as early as October
and as late as May. The most snow in any one day, 14
nches, was recorded November 26, 1950. The record for
1 month is 18.5 inches that fell during March in 1924,

Relative humidity on a typical summer day ranges
from in the 40’s in the afternoon to 90° or bigher just
before dawn. In winter the most probable range is from
in the 60’s to in the 90%. Relative humidity in a 24-hour
period generally rises as temperature falls and falls as
temperature rises. Thus the humidity pattern generally
is the reverse of the temperature pattern.

Fall generally is the best time of year for outdoor
activities. About 70 percent of the maximum sunshine
is available, the chance of rain showers is at a minimum,
and temperatures are comfortable.

Severe storms are rare in the county, but 17 tornadoes
have been reported in the period 1916-G6. Low-pressure
centers from the west cross the plaing and move up to
the valley of the Ohio and St. Lawrence Rivers to the
Atlantic Oecean. Most of the rainfall in the connty comes
as a result of these storms. Thunderstorms ocenr in the
afternoons in summer and are the primary source of sum-
mer rainfall. About 47 days each year have such storms.
About one thunderstorm a year occurs in winter,

2Ry TAwWRENCE A, ScrHaal, State climatologist, National
Weather Hervice, U.8. Department of Commerce.

TABLE 9.—Temperature and precipitation data

[All data from Muneie]

Temperature Precipitation
| |
One year in 10 will Average
Month Average | Average | Average | Average | Average have— Days depth of
daily daily monthly | monthly | monthly with SNOW Of)
maximum | minimum | highest lowest total SNOW days with
maximum | minimum Less than—|More than—| cover!?! SIOW
cover!

° P, ok, ° R °F, Tuches Inches Inches Inches

January___ ... ___._.__.. .. 37 20 58 -5 2.8 0.7 4.6 9
February.________._____ - 40 22 60 —1 2.1 ) 3.4 6 3
Mareh_ . _____ .. ___ 49 30 72 12 3.0 11 3.4 3 4
Aprilo_._ . _ 62 40 81 24 3.8 1.9 6.1 0 0
May .. - 74 50 87 32 4.1 2.1 5.8 0 a
June. . ... . .. _ 83 59 94 43 4. 4 1.5 7.1 0 0
July__ . ____ 86 62 95 49 3.6 1.7 56 0 0
August__.__________________ 85 60 95 45 3.5 1.7 4.7 0 0
September________.__ . ._ __ 79 53 93 35 3.6 .6 6.0 0 0
October.___ _____ . _._._._ 68 43 84 26 2.7 .8 50 0 0
November _________________ 51 32 71 14 2.9 1.5 46 1 3
Deceraber. . ... ___ . ___._._ 39 23 B0 —1 2.6 .6 3.7 8 3
Year  _ ________________ 63 41 208 3 —10 39.7 147 ¢ 62. 0 27 4

|

1 One ineh or more.
2 Average annual highest maximum.

410-187—72. &

8 Average annual lowest minimum.
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TABLE 10.——Probabilities of last freezing temperatures in spring and first in fall

Dates for given probability and temperature

Spring:
1 yearin 10 later than - __ . ________________ . April 1
2vyearsin 10 later than_____________ . ________ March 25
dvearsin LGlaterthan.__ . . ___________.___ March 11

Fall:
1 vear in 10 earlier than_ ___.__.
2 years in 10 earlier than
5 years in 10 earlier than____________ ... _____

November 9

16° F. or lower

November 15
November 27

20° F. orlower | 24° F. or lower 28° F. or lower 32° F. or lower

April 8 April 21 May 2 May 15
April 1 April 15 April 27 May 11
! March 19 April 3 April 15 May 1
October 22 October 18 October b September 23
¢ October 30 October 25 October 10 September 27
! November 10 | November 4 | Octobor 21 October 7
I

Natural Resources

Delaware County is abundantly supplied with a vari-
ety of natural resources. Among these are limestone,
gravel, sand, and clay. Natural gas wells are no longer
producing gas, but a few provide limited quantities of
oil. Some of the old gas wells are now an excellent source
of water, )

Limestone is near the snrface in several areas. It 18
used commercially for roadbuilding, for conecrete, and
as a source of lime for farming. Some of the limestone
is used for decorative stone and for flagstone.

Many sources of gravel and sand are in the county, as
well as many gravel pits. Several of the gravel pits are
good commerecial sources, and many potential sources for
gravel remain to be opencd.

The soils in the county generally contain enough clay
to be used in the manufacture of brick tile and field
tile. Most of the bricks in the early brick homes, schools,
and stores in the county were made from local clay. A
small factory that manufactures field tile still operates
just north of the Delaware County line.

Farming

The farms in Delaware County are some of the most
productive in the State, and their output is consistently
high, Most farms in the county are now specialized en-
terprizses, such as dairy farms, cash-grain farms, and
farms where cattle are fed for market. The small family
farms are decreasing in number and, for economic rea-
sons, have been replaced by larger farms.

In 1964, according to the U.S. Census of Agriculture,
1,387 farms were in the county, and they ocenpied
207,515 acres. Of these farms, 779 were fully owned, 412
were partly owned, 195 were operated by the tenants,
and 1 farm was operated by a manager.

Corn occupied a total of 57,239 acres in the county in
1964 ; soybeans, 42,668 acres; wheat, 19,399 acres; alfalfa
and alfalfa mixtures, 9,134 acres; oats, 5,860 acres; and
clover, timothy, and grasses, 4,335 acres.

The chief livestock enterprise in the county is the
raising of hogs. The number of hogs and pigs is de-
creasing, however, and the number of beef cattle is in-

ereasing, In 1964, 55,238 hogs and pigs were reported in
the county; 26,627 cattle and calves; 44358 milk cows;
and 6,696 sheep and lambs. In addition 70,559 chickens,
4 months old and older, were reported on the farms,
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Glossary

Aeration, soil. The exchange of air in soil with air from the at-
mosphere, The air in a well-aerated seil is similar to that in
the atmosphere, but that in a poorly aerated soil is consid-
erably higher in carbon dioxide and lower in oxygen.

Alluvium. Seil material, such as sand, silt, or clay, that has been
deposited on land by sireams.

Available water capacity (also termed available moisture capac-
ity). The capacity of soils to hold water available for use
‘by most plants. It is commonly defined as the difference be-
tween the amount of soil water at fleld capacity and the
amount at wilting point, It is commonly expressed as inches
of water per inch of soil.

Calcareons soil. A soil containing enough caleinm carbonate (offen
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochloric acid.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonyms : Clay coat, clay skin. -

Coneretions. Grains, pellets, or nodules of various sizes, shapes,
and colors congisting of concentrations of compounds, or of
s0il grains cemented together., The composition of some con-
cretions is unlike that of the surrounding soil. Caleium car-
bonate and iron oxide are examples of material commonly
found in concretions,

Consistence, soil. The feel of the soil and the ease with which
a lump can be crushed by the fingers. Terms commonly used
to describe consistence are—

Loosg..—Noncoherent when dry or moist; does not hold together
in 4 mass,

Friable—When moist, crushes eagily under gentle pressure be-
tween thumb and forefinger and can be pressed together
inte a Tump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeahble.

Plgstic—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger,

Sticky—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger,

Soft—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.~—IIard and brittle; little affected by moistening.

Depth, soil. Total depih of soil profile over bedrock or other
strongly contrasting nonconforming rock material. Depth class
limits nsed in describing soils in this survey and their depth

are—
Inches
Shallow__ I —— —— 20 or less.
Moderately deep._____ N _o. 20 to 40.
Deep__ — —— wn. 40 OT MOTE,

Drift {geology). Material of any sort deposited by geologic proc-
esses In one place after having been moved from another;
includes drift materials deposited@ by glaciers and by streams
and lakes associated with them.

Erosion. The wearing away of the land surface by wind {sand-
blast), running water, and other geological agents.

Esker (geology¥). A narrow, winding ridge or mound of stratified
gravelly and sandy drift that wus depcesited by a subglacial
stream.

Flood plain. Nearly level land, consisting of stream sediment, that
borders a stream and is subject to flooding unless protected
artificially.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinct characteristics produvced by soil-forming
processes. These are the major horizons:

0 horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.
A horizon-—The mineral horizon at the surface or just below an
Q horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumula-

tion of humus. The horizon may have lost one or more of
solublie salts, clay, and sesquioxides (iron and aluminum
oxides}.

B horizon—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlaying A
to the underlying C horizon. The B horizon also has dis-
tinctive characteristics caused (1) by accumulation of clay,
sesquioxides, humus, or some combination of these; (2) by
prismatic or blecky structure: (3) by redder or stronger
colors than the A horizon; or {4) by some combination of
these. Combined A and B horizons are usually called the
solum, or true soil. If a goil lacks a B horizon, the A horizon
alone ig the solum. .

¢ horizon—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be
like that from which the overlying horizons were formed.
If the material is known to be difterent from that in the
solum, a Roman numeral precedes the letter C.

B layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon.

Humus. The weli-decomposed, more or less stable part of the organie
matter in mineral soils.

Infiitration. The downward entry of water into the immediate
surface of s0il or other material, as contrasted with percola-
tion, which is movement of water fhrough soil layers or
materials.

Internal soil drainage. The downward movement of water through
the soil profile. The rate of movement is determined by the
texture, structure, and other characteristics of the soil profile
and underlying layers, and by the height of the water table,
either permanent or ponded. Relative terms for expressing
drainage are none, very siow, slow, medium, rapid, and very
rapid.

Kame (gevlogy}. An irregular, short ridge or hill of stratified
glaeial drift,

Krotovinas., Irregular tubular streaks within one horizon trans-
ported from another horizon. They are caused by the filling of
tunnels made by burrowing animals in one horizon with mate-
rial from outside the horizon.

Lacunstrine deposit (geology). Material deposited in lake water
and exposed by lowering of the water or elevation of the land.

Leaching, The removal of soluble materials from soils or other
material by percolating water.

Loess. A tine-grained deposit laid down by wind and consisting
dominantly of silt particles. ’

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage, Descriptive terms are
as follows: Abundance—few, common, and many; size— jfine,
meditim, and coerse; and contrast—faint, distinct, and prom-
inent. The size measurements are these: fine, less than b
millimeters (about 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter aleng the greatest
dimension; and cearss, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Munsell notation. A system for designating color by degrees of the
three simple variables—hue, value, and chroma. For example,
a notation of 10YR 6/4 is a color with a hue of 10YR, a value
of 6, and a chroma of 4.

Natural soil drainage. Refers to the conditions of frequency and
duration of periods of saturation or partial saturation that
existed during the development of the zo0il, as opposed to
altered drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the sudden deep-
ening of channels or the blocking of drainage outlets. Seven
different clazses of natural soil drainage are recognized.

Hzcessively drained soils are eommonly very porous and rapidly
permeable and have Iow water-holding capacity.

Somewhat excessively dreined soils are also very permeable and
are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils eommonly have a slowly permeable
layer in or immediately beneath the solum. They have uni-
form color in the A and upper B horizons and have mottling
in the lower B and the C horizons.

Somewhat poorly drained soils are wet for signifieant periods
but not all the time, and in Podzolic soils commonly have



66

B80IL

mottiings below 6 to 16 inches, in the lower A horizon and
in the B and C horizons,

Foorly drained so0ils are wet for long periods and are light gray
and generally mottled from the surface downward, although
mottling may be absent or nearly so in some s0ils.

Very poorly drained solls are wet nearly all the time. They have
a dark-gray or black surface layer and are gray or light
gray, with or without mottling, in the deeper parts of the
profile,

Parent material. The disintegrated and partly weathered rock from
which so0il has formed.

Permeability. The quality of a soil horizon that enables water or
air to move through it. Terms used to describe perwneability
are as follows: wery slow, slow, moderately slow, moderate,
moderately rapid, rapid, and very rapid.

Profile, soil. A vertieal section of the soil through all its horizons
and extending into the parent material.

Reaection, seil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutrat in reaction because it is neither acid nor alkaline, An
acid, or “sour,” soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus :

PH )

Extremely acid. Below 45 Neutral __._ . ____ 6.6 to 7.3

Very strongly Mildly alkaline___ 7.4 to 7.8
acid 45 to 50 Moderately alla-

Strongly acid-_- 3.1 to 5.5 line . _______ 7.9 to 84

Medium acid .- 56 to 6.0 Strongly alkaline. 85 to 8.0
Slightly acid._.. 61 to 6.5 Very strongly al-

kaline _________ D1 and

higher

Runoff. The amount of water removed by flow over the surface of
the so0il, The amount and rapidity of runoft are affected by
such factors as texture, structure, and porosity of the surface
woil; the plant cover; the prevailing climate; and the slope.
The degree of runoff is expressed by the terms very rapid,
medivm, slow, very slow, and ponded.

Sand. Individual rock or mineral fragments in soils having diam-
cters ranging from .05 to 2.0 millimeters. Most sand grains
consist of quartz, but they may be of any mineral composition.
The textural clags name of any soil that contains 85 percent
or more sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of elay (0.002 millimeter) io the lower
limit of very fine sand (0.05 millimeter). Soil of the silt tex-
tural clags is 80 percent or more silt and less than 12 percent
clay.

Seil, A natural, three-dimensional body on the earth's surface that
supports plants and that has properties resulting from the
integrated effect of climate and living matfer acting on earthy
parent material as conditioned by relief over periods of time.

Soil separates. Mineral particles, less than 2 millimeters in equiv-
alent diamceter and ranging between speciiied size limits. The
names and sizes of separates recognized in the United States
are as follows: Very coorse send (2.0 to 1.0 millimeter) ;
cogrse sand (1.0 to 0.5 millimeter) ; medium sand (0.5 to 0.25
millimeter) ; fine sand (025 to 010 millimeter) ; very fine
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sand {0.10 to 0.05 millimeter) ; #fI¢ (0.05 to 0.002 millimeter) ;
and cley (less than 0.002 millimeter). The separates recog-
nized by the International Society of Soil Science are as
follows: I (2.0to 0.2 millimeter) ; II (0.2 to (.02 millimeter) ;
IIT {0.62 to 0.002 millimeter) ; 1V {less than (.002 millimeter).

Solum. The upper part of a soil prefile, above the parent material,
in which the processes of soil formation are active, The solum
in mature soil includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and animal life characteristic of the soil are largely
confined to the soluin,

Structure, soil. The arrangement of primary soil particles into
compound particles cor clusters that are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The prin-
cipal forms of soil structure are—platy (laminated)}, prismatic
(vertical axis of aggregates longer than horizontal}, eolumnar
(prisms with rounded tops), dloeky {(angular or subangular),
and gronuter. Structureless soils are (1) single grain (each
grain by itself, as in dune sand) or (2) massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subsoil. Technically, the B horizon ; roughly, the part of the solum
below plow depth.

Substratum. Technically the part of the soil below the solum.

Surface soil. The soi! ordinarily moved in tillage, or its equivalent
in uncultivated seil, about & to 8 inches in thickness., The
plowed layer.

Terrace (geological). An old aluvial plain, ordinarily flat or un-
dulating, bordering a river, lake, or sea. Stream terraces are
frequently calied sccond bottoms, as contrasted to flood plains,
and are seldom subject to overflow. Marine terraces were de-
posited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, are sand, Ivamy
sand, sandy logm, logm, silt loam, silt, sandy clay loam, clay
Inam, silty cley loam, sundy clay, 8ilty clay, and clay. The sand,
loamy sand, and sandy loam clagses may be further divided
by specifying “coarse,” “fine,” or “very iine,”

Till (geology). See Drift (geology).

Till plain. A level ¢r undulating land surface covered by till, which
is unsiratified glacial drift eonsisting of eclay, sand, gravel,
and boulders intermingled.

Tilth, seil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the
friable state and is associated with high noncapillary porosity
and stable, granular structure. A soil in poor tilth is non-
friable, hard, nonaggregated, and difficult to till.

Topsoil. A presumed fertile scil or soil material, or one that re-
sponds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.

Water table. The highest part of the soil or underlying rock ma-
terial that iz wholly saturated with water. In some places
an upper, or perched, water table may be separated from a
ivwer ohe by a dry zone.









GUIDE TO MAPPING UNITS

series to which it belongs.
in for general information about its management,

Acreage and extent, table 1, p. 8.

Predicted yields, table Z, p. 32.

Suitability of the soils for kinds of
wildlife, table 3, p. 34,

Other information is given in tables as follows:

Ratings and limitations of the seoils for
recreational purposes, table 4, p. 36.

Engineering uses of the soils, tables §,
6, and 7, pp. 40 through 59.

[For a full description of a mapping unit, read both the description of the mapping unit and that of the scil
In referring to a capability unit, read the introduction to the section it is

Absence of a number for a wildlife or recreational group indicates tkat the mapping unit was not placed in

a group]
Recreational  Wildlife
Described Capability unit group group
Map on
symbol Mapping unit page Symbol Page Number Number
BlA  Blount silt loam,. 0 to 2 percent slopes------- 8 Ilw-2 28 4 5
BIB  Blount silt loam, 2 to 4 percent slopes------- b ITe-12 28 4 1
B1B2 Blount silt loam, 2 to 4 percent slopes,
eroded------o oo G ITe-12 28 4 1
Bp Borrow pifs----omoomm e 9 Vile-2 31 -- -~
Br Brookston silty clay loam------cocoommoamo o G ITw-1 28 1o 4
Bs Brookston silty clay loam, stony subsoil------ 10 ITw-1 28 10 4
Ca Carlisle mUCK-~--~---cmmmm e 10 ITIw-8 30 13 g
CrA Crosby silt leam, 0 to 2 percent slopes------- 11 [Tw-2 28 5 3
CsA  Crosby silt loam, stony subsoil, 0 to 2 per-
cent slopes-commmmmmm o 11 I[Iw-2 28 5 5
FoCZ Fox loam, 6 to 12 percent slopes, eroded------ 12 I[11c-9 30 9 7
FoDZ Fox leoam, 12 to 18 percent slopes, eroded----- 13 IVe-9 31 7 11
FsA  Fox silt loam, 0 to Z percent slopes---------- 12 IIs-1 29 1 7
FsB  Fox silt loam, 2 to 6 percent slopes---------- 12 IIe-9 28 2 7
FxB3 Fox gravelly clay leam, 2 to & percent
slopes, severely eroded-------v-commmn o 12 IITe-9 30 3 7
FxC3 Fox gravelly clay loam, © to 12 percent
slopes, severely eroded----we-oooommoo 12 IVe-9 31 6 7
Ge Genesee silt loam----—-----—--——~——co___. 13 1-2 27 8 7
Gp Gravel pits and Stone quarries--------——------- 13 ViIIs-2 31 -- --
HeE  Hennepin loam, 18 to 50 percent slopes-------- 14 VIile-2 31 11 11
m Kokomo mucky silt loam, stratified substratum- 15 ITw-1 28 10 4
Ko Kokemo silty clay loam, stratified substratum- 15 ITw-1 28 10 4
Lm Linwood muck---------oom e 15 ITw-10 28 i3 9
Ma Made land--------—-commmm e 16 VIIIs-2 31 -- -—
MdCZ Martinsville sandy loam, & to 12 percent
slopes, eroded----------- - ___ 16 111e-15 30 9 6
MeA  Martinsville loam, 0 to 2 percent slopes------ 16 I-1 27 1 7
MeB  Martinsville loam, 2 to & percent slopes------ 16 Ile-3 28 2 6
MmA  Miami silt loam, § to 2 percent slopes-------- 17 [-1 27 1 7
MmB2 Miami silt Joam, 2 to 6 percent slopes,
eroded-----c o 17 Ile-1 27 2 6
MmCZ Miami silt loam, 6 to 12 percent slopes,
eroded-- e e e 17 Ille-1 29 9 7
MmD  Miami siit loam, 12 to 18 percent slopes------ 18 IVe-1 30 7 10
MnA  Miami silt loam, gravelly substratum, 0 to 2
percent slopes-------ommo o 18 I-1 27 1 7
MnB Miami silt loam, gravelly substratum, 2 to &
percent s$lopes----------ommmmeo o 18 Ile-1 27 2 7
MnCZ Miami silt loam, gravelly substratum, & to 12
percent slopes, eroded---------wwooo_ 18 IITe-1 29 9 7
MoA Miami silt loam, heavy substratum, 0 to 2
percent 5lopes-—- - oo mmmmma e 18 -1 27 1 6
MoB  Miami silt loam, heavy substratum, 2 to 6
PCTCEent SlopesS-—-o--som o 18 Ile-1 27 2 6
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Mapping unit

Miami clay loam, 2 to & percent slopes,
severely eroded-----------------o-—--
Miami clay loam, 6 to 12 percent slopes,
severely eroded---------omomomom e
Morley silt loam, 2 to O percent slopes-----
Morley silt loam, 2 to & percent slopes,

Morley silt loam, & to 18 percent slopes,
eroded---—------o-mmmm e
Morley silt loam, gravelly substratum, 2 to
6 percent slopes, eroded---~------ocoe-m---
Morley silt loam, gravelly substratum, 6 to
12 percent slopes, eroded----------—------
Morley silty clay loam, 2 to 6 percent
slopes, severely eroded-----v-rerommoomaun
Morley silty clay loam, 6 to 12 percent
slopes, severely eroded-----------—-----—-
Ockley silt loam, & to 2 percent slopes—----
Ockley silt loam, 2Z to 6 percent slopes-----
Pewamo silty clay loam-----—---—-—--——-——~--—-
Pewamo silty clay loam, stratified sub-

Pewamo and Brookston silt loams, overwash---
Rensseiaer silty clay loam-------eoooaoeoa s
Ross silt 10amM-=—-- - cmmmm o mmm e
Sebewa silty clay loam---------oommmomomoo
Shoals 511t 1O8M- - cmmmmmmmm e
Sloan silt loAM-~-- e oo e
Wallkill silt loam---mmecmcmmec e cmem e em o
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Recreational  Wildlife

Capability unit group group
Symhol Page Number Number
1Tle-1 29 3 8
IVe-1 30 6 10
IIe-6 28 2 6
Ile-6 28 z 7
1Ille-6 29 7 10
I1e-6 28 z 7
I1le-6 29 9 7
IIle-6 29 3 3
IVe-6 31 6 10
I-1 27 1 7
1Te-3 28 2 §
1Tw-1 28 10 4
TIw-1 28 10 4
IIw-1 28 10 4
ITw-1 28 10 4
I-2 27 8 7
ITw-4 29 10 4
IIw-7 29 8 3
I1Iw-9 30 12 2
IIw-7 29 13 9




Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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