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Major fieldwork for this seil survey was done in the period 1958-62. Soil names and
descriptions were approved in 1966. Unless otherwise indicated, statements in this publi-
cation refer to conditions in the county in 1967. 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 Sullivan County Soil and Water

Either enlarged or reduced copies of the soil map in this publication ¢an be made by
commercial photographers, or they can be purchased on individual order from the
Cartographic Division, Seil Conservation Service, United States Department of

Agriculture, Washington, D.C. 20250

HOW TO USE THIS SOIL SURVEY

HIS SOIT: SURVEY contains infor-

mation that ean be applied in manag-
ing farms and woodiands; in selecting
sites for roads, ponds, buildings, and other
structures; and in judging the suitability
of tracts of land for agriculture, industry,
and recreation.

Locating Soils

All the soils of Sullivan Ceunty are
shown on the detailed map at the back of
this publication. This map consists of
many sheets made from aerial photo-
graphs. Kach 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 snme kind of soil. The soil
symbol is inside the area if there is enough
room ; otherwise, it is ontside and a pointer
shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Uinits™ can be
used to find information. Tt lists all the
soils of the county in alphabetic order by
map symbol and shows the capability unit
and the woodland group each soil is 1n and
the page where cach soil and each capabil-
ity unit is described.

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 mate-
rial ean be used as an overlay over the soil
map and colored to show soils that have
the same Jimitation or suitability. For ex-
ample, soils that have a slight limitation
for a given use can be colored green, those
with a moderate limitation can be colored
yellow, and those with a severe limitation
an be colored red.

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

Foresters and ofhiers can refer 10 the sec-
tion “Woodland,” where the soils of the
county are grouped in tabular form ac-
cording to their suitability for trees.

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

Fngincers and buwilders can find, under
“Kngineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about seil
features that affect engineering practices.

Scientists and others can read about how
the soils formed and how they are classi-
fied in the section “Formation and (lassi-
fieation of the Soils.”

Newcomers in Sullivan County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be in-
terested in the seetion “Additional Facts

L M

about the County.

Cover picture: A typical area of Reesville, Iona, and Alford
soils in Sullivan County, showing applied conservation
practices and good land use,
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SOIL SURVEY OF SULLIVAN COUNTY, INDIANA

By LEO A. KELLY, SOIL CONSERVATION SERVICE

FIELDWORK BY LEO A. KELLY, RALPH H. STURM, HERBERT F. WILLIAMSON, AND JAMES M. SMITH, SOIL
CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THL PURDUE
UNIVERSITY AGRICULTURAL EXPERIMENT STATION

ULLIVAN COUNTY, in the southwestern part of
India,na has an area of 292,480 acres, or 457
square miles. In 1960, the population of the county was
21,721, Sullivan, the county seat, is near the center of
the county. The physiography is characterized by broad
terraces and bottom lands near the Wabash River and
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Figure 1.—Location of Sullivan County in Indiana.

nearly level to steep uplands in the rest of the county.
Busseron Creek 1s the largest streamn.

Sullivan County is used mainly for {farming. Corn and
soybeans are the main crops. Livestock is raised both for
meat and for dairy products. The climate is favorable
for farming.

How This Survey Was Made

This survey was made to learn what kinds of soils are in
Sullivan County, where they are located, and how they
can be used. Soil scientists went into the county knowing
they likely would find many soils they had already seen
and perhaps some they had not. As they traveled over
the county, 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 profile iz the sequence of natural layers, or
horizons, in a soil; it extends from the surface down into
the parent material that has not been changed much by
leaching or by the action of plant roots.

The soil seientists mrade comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant, They
classified and named the soils according to nationwide,
uniform procedures. The categories of their classification
most used in a local survey are the soil series and the sodl
phase (10,

Soils that have profiles almost alike make up a soil
series. Iixcept for different texture in the surface layer,
all the soils of one series have major horizons that are
stmilar in thickness, arrangement, and other important
characteristics. Ilach soil series is named for a town or
other geographic feature near the place where a soil of
that series wag first observed and mapped. Alford and
Hickory, for example, are the names of two soil 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.

! Ttalicized numbcers in parentheses refer to Literature Cited,
page T1.
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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. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Alford silt loam, 2 to 6 percent slopes,
eroded, is one of several phases within the Alford series.

Adfter 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 photo-
graphs show woodlands, buildings, field borders, trees,
and other details that help in drawing boundaries accu-
rately. The soil map at the back of this publication was
prepared from the aerial photographs.

The areas shown on a soil map are called mapping
nnits. 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, seattered bits of soil of some other kind
that have been seen within an area that is dominantly of
a recognized soil phage.

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 deseriptive
names. Gullied Jand is a land type in Sullivan County.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the sume kinds
of soils 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 soils. Yields under defined management are esti-
mated for all the soils.

Bt only part of a soil survey is done when the sotls
have been named, described, and delineated on the map,
and the laboratory data and yield data have been assem-
hled. The mass of detailed information then needs to be
organized in such a way as to be readily useful to differ-
ent. 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
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 be-
havior under present methods of use and management,

General Soil Map

The general soil map at the back of this publication
shows, in color, the soil associations in Sullivan County.
A soil association is a landscape that has a distinctive
proportional pattern of soils. Tt normally consists of one
or more major 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, who
want to compare different parts of a county, or who want
to know the location of large tracts that are suitable for
a, certain kind of farming or other land use. Such a map
is a useful general guide in managing a watershed, a
wooded tract, or a wildlife area, or in planning engineer-
ing works, recreational facilities, and coramunity develop-
ments, Tt is not a suttable map for planning the manage-
ment 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,
stoniness, drainage, and other characteristics that affect
their management.

The six soil associations in Sullivan County are de-
scribed in the following pages.

1. Cincinnati-Ava-Alford association

Deep, well drained and moderately well drained, nearly
level to wvery steep sovils that have a loam to silty clay
loam subsoil; on wplands

This association oceurs on uplands throughout the
county and takes in about 33 percent of the land area.
About 27 percent of the acreage consists of Cincinnati
soils, about 23 percent of Ava soils, about 15 percent of
Alford soils, and the rest of less extensive soils.

Cincinnatl soils are well drained and gently sloping to
strongly sloping. They have a surface layer of dark gray-
ish-brown and vellowish-brown silt loam and a subseil
that is mostly dark yellowish-brown and yellowish-brown
silty clay loam. Ava soils are moderately well drained
and nearly level to gently sloping. They have a surface
layver of dark grayish-brown and brown silt loam and a
subsoil of yellowish-brown and light yellowish-brown
heavy silt loam and light silty clay loam. Both the Cin-
cinnati and Ava soils have, at a depth of 22 to 34 inches,
a, slowly permeable fragipan that is firm when moist and
brittle when dry. Alford soils are well drained and gently
sloping to very steep, They have a surface layer of brown
silt loam and a subsoil that is mostly strong-brown silty
clay loam.

Among the less extensive soils in this association are
Hickory, Tona, and Parke soils, which are on uplands,
and Cuba and Stendal soils, which are on bottom lands
along small streams. Also within this association is about
12,000 acres of Strip mines. This miscellaneous land type
ig in the extreme eastern part of the county.

The soils in this association are used as cropland, pas-
ture, and woodland. Corn, soyvbeans, and pasture are the
main crops. Orchard crops grow well on Alford soils.

A shallow root zone and limited available moisture ea-
pacity are limitations of the Ava and Cincinnati soils,
which have a fragipan. Runoff and an erosion hazard
are limitations of the sloping Alford, Ava, Cinecinnati,
Hickory, Iona, and Parke soils. The Cuba and Stendal
soils are subject to flooding.

3. Reesville-Tva association

Deep, somewhat poorly drained, nearly level ond gently
sloping soils that have a silt loam to silty clay loam
subsoil; on wplonds

This asscciation occurs on uplands throughout the
county and takes in about 27 percent of the land area.
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About 54 percent of the acreage consists of Reesville
soils, about 32 percent of Tva soils, and the rest of less
extensive soils.

Reesville soils are somewhat poorly drained and nearly
level to gently sloping. They have a surface layer of dark
graylsh-brown silt loam and a subsoil that is mostly
brown, mottled silty clay loam. Iva soils are somewhat
poorly drained and nearly level to gently sloping. They
have a grayish-brown silt loam surface layer and a sub-
soil that is mostly light brownish-gray and yellowish-
brown, mottled light silty clay loam.

Among the less extensive soils in this association are
Vigo, Ragsdale, and Cory soils, all of which are on up-
%angs, and Stendal and Wakeland soils, both on bottom
lands.

The soils in this association are used as cropland and
pasture. Corn, soybeans, small grain, hay, and pasture
are the maaln crops.

All the soils have a Hmitation of wetness, and the
Stendal and Wakeland soils are subject to flooding. An
erosion hazard is a limitation of the sloping Reesville,
Tva, and Vigo soils. )

3. Princeton-Bloomfield-Ayrshire association

Deep, somewhat excessively drained to somewhat poorly
drained, nearly level to very steep soils that have a fine
sand to sandy clay loam subsoil; on wplands

This association oceurs on uplands near and east of the
Wabash River. It takes in about 13 percent of the land
area. About 33 percent of the assoctation is made up of
Princeton soils, about 80 percent of Bloomfield soils,
about 24 percent of Ayrshire soils, and the rest of less
extensive soils.

Princeton goils are well drained and nearly level to
very steep. They have a surface layer of dark grayish-
brown fine sandy loam and a subsoil that is mostly brown
sandy clay loam. Bloomfield soils are somewhat exces-
sively drained and gently sloping to very steep. They
have a snurface layer of dark-brown and brown loamy
fine sand, a subsurface layer of light yellowish-brown
loamy fine sand, and a subsoil of light yellowigh-brown
fine sand. The subsoil has horizontal bands of reddish-
brown light sandy clay loam and sandy clay loam. Ayr-
shire soils are somewhat poorly drained and mnearly level
to gently sloping. They have a surface layer of dark
grayish-brown loam or fine sandy loam and a subsoil of
light brownish-gray and grayish-brown, mottled sandy
clay loam.

Among the less extensive soils in this association are
Ade and Lyles soils, which are on uplands, and Wake-
Jand and Wilbur soils, which are on bottom lands along
gmall streams.

The soils in this association are used as cropland and
pasture. Corn, soybeans, melons, small grain, hay, and
pasture are the main erops. Orchard crops are well suited,

Runoff and the erosion hazard are limitations of the
sloping Princeton, DBloomfield, Ayrshire, and Ade soils.
Droughtiness is a limitation of the Princeton, Bloomfield,
and Ade soils. The Wakeland and Wilbur soils are sub-
ject to flooding, and the Wakeland, Ayrshire, and Lyles
soils have a limitation of wetness.

4. Wakeland-Stendal-Genesee association

Deep, well-drained to somewhat paorly drained, nearly
level soils that have a loam or $ilt loam subsoil; on bottom
lands

This association occurs on bottom lands along the Wa-
bash River and throughout the county. Tt takes in about
12 percent of the land area. Abhout 34 percent of the
acreage consists of Wakeland soils, about 18 percent of
Stendal soils, about 14 percent of (Genesee soils, and the
rest of less extensive solls.

Whakeland soils are somewhat poorly drained soils on
bottom lands along small streams. The largest area has
been mapped in the western half of the county. These
soils have a surface layer of dark grayish-brown silt loam
and »a subsoil that is mostly light brownish-gray and gray,
mottled silt loam. Stendal soils are somewhat poorly
drained soils on bottom lands along small streams. The
largest area has been mapped in the eastern part of the
county. These soils have a surface layer of grayish-brown
to light brownish-gray silt loam and a subsoil that is
mostly light brownish-gray, mottled silt loam. Genesee
soils are well-drained soils on large bottom lands. The
largest area has been mapped along the Wabash River.
These soils have a surface layer of dark grayish-brown
silt loarm and a subsoil that is mostly brown loam.

Among the less extensive soils in this association are
soils of the Atkins, Cuba, Eel, Ross, and Wilbur series,
all of which are on bottom lands.

The soils in this assoctation are used mainly as crop-
land and pasture. Corn, soybeans, hay, and pasture are
the main crops. Flooding is a hazard to all the soils in
this association. Wetness is a limitation of the Wakeland,
Stendal, and Atkins soils,

5. Warsaw-Elston-Fox association

Deep, well-drained, nearly level to moderately sloping
sotls that have a sandy loam to clay loam subsoil; on
terraces

This association occurs on gravelly terraces in the west-
ern part of the county adjacent to the Wabagh TRiver
bottom lands. It takes in about 8 percent. of the land area.
Abont 70 percent of the acreage consists of Warsaw soils,
about 17 percent of Elston soils, about 10 percent of Fox
soils, and the rest of less extensive soils.

Warsaw soils are nearly level to moderately sloping.
They have a surface laver of very dark brown and dark
brown loam or sandy loam and a subgoil that is mostly
dark-brown and yellowish-brown gravelly clay loam, El-
ston soils are nearly level to gently sloping. They have a
surface layer of very dark brown loam or fine sandy loam
and a gubgoll that is mostly brown and dark yellowish-
brown light sandy clay loam and sandy loam. Fox soils
are nearly level or gently sloping. They have a surface
layer of brown loam or sandy loam and a subsoil that is
mostly brown and reddish-brown clay loam and gravelly
clay loam,

Among the less extensive soils in this association are
soils of the Rensselaer and Westland series, which are in
depressions on the terraces.

The soils in this agsociation are used mainly as crop-
land and meadow. Corn, grain sorghum, small grain, and
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hay are the main crops. Vegetable crops, such as potatoes,
tomatoes, and green beans, are grown nnder irrigation.

A medium or low available moisture capacity is the
main limitation of the Warsaw, Elston, and Fox soils. In
vears when rainfall is less than average or is poorly dis-
tributed, crops on these soils are subject to damage from
drought. Rensselaer and Westland soils have a limitation
of wetness.

6. Lyles-Henshaw-Patton association

Deep, somewhat poorly drained io wvery poorly drained,
nearly level and genily sloping soils that have a sandy
loam to silty clay loam subsoil; on terraces and uplands

This association occurs on terraces and uplands in the
south-central and western parts of the county. It takes in
about 7 percent of the land area. Abont 27 percent of the
acreage consists of Liyles soils, about 21 percent of Ilen-
shaw soils, ahout 18 percent of Patton soils, and the rest
of less extensive soils.

Lyles soils are very poorly drained. They are in de-
pressions on uplands and terraces. They have a surface
layer of very dark gray to very dark grayish-brown loam
and a subsoll of dark-gray, mottled heavy loam and gray
and vellowish-brown, stratified light sandy clay loam and
fine sandy loam. Henshaw soils are somewhat poorly
drained. They are on terraces. They have a surface laver
of dark grayish-brown silt loam and a subsoil that is
mostly light vellowish-brown and light brownish-gray,
mottled silty clay loam., Patton soils are very poorly
drained. They are in depressions on lake terraces. They
have a gurface layer of very dark gray silty clay loam
and o subgoil that is mostly dark-gray and grayish-
brown, mottled silty clay loam.

Among the less extensive soils in this agsociation are
Markland, McGary, Rensselaer, and Westland soils.

The soils in this association are used mainly as erop-
land and pasture. Corn, soybeans, small grain, and hay
are the main crops.

Wetness is a limitation of the nearly level Liyles, Hen-
shaw, Patton, McGary, Rensselaer, and Westland soils.
The hazard of erosion is a limitation of the Markland
soils,

Descriptions of the Soils

In this section the soils of Sullivan County are de-
seribed in detail. The procedure is to describe first a soil
series, and then the mapping units in that series, To get
full information on any one mapping unit, it is necessary
to read both the description of that unit and the descrip-
tion of the soil series to which it helongs.

The description of each soil series contains a short
description of a typical =oil profile and a much more de-
tailed description of the same profile that scientists, engi-
neers, and others can use in making highly technical in-
terpretations. The deseriptions of the mapping units give
the characteristics and qualities of each soil, They also
dizenss briefly the use of the soils for crops and pasture
and for woodland.

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit

on the detailed soil map. At the end of the description of
each mapping nnit are listed the capability unit and the
woodland group in which the mapping unit has been
placed. The page where each of the capability groups is
described and the table describing woodland groups can
be found readily by referring to the “Guide to Mapping
Units.”

TFFor more general information about the soils, the
reader can refer to the section “General Soil Map,” in
which the broad patterns of soils are described. The soil
map at the back of this publication shows the location and
distribution of the mapping units, and the “Guide to
Mapping Units” gives the page on which each is de-
scribed. The approximate acreage and proportionate ex-
tent of each mapping unit are shown in@:ﬂe 1.|Many
terms used in describing the soil series and mapping units
are defined in the Glossary, and some are defined in the
section “How This Survey Was Made.”

Ade Series

The Ade series consists of deep, somewhat excessively
drained soils that have a coarse-textured surface layer
and subsoil. In the subsoil are thin, horizontal bands of
moderately coarse textured to moderately fine textured
material. These soils are on uplands. The native vegetation
was praivie grass.

A typieal profile has a 19-inch surface layer of loamy
fine sand, very dark gray in the upper 12 inches and very
dark grayish brown to dark brown in the lower part.
Below the surface layer is about 41 inches of loose, dark
vellowish-brown and yellowish-brown fine sand. In the
lower part of this layer are thin bands of brown sandy
loam to light sandy clay loam. The underlying material
is brownish-yellow to light yellowish-brown, loose fine
sand.

Permeability is rapid, surface runoff is slow, and the
available moisture capacity is low. The organic-matter
content is high, The surface layer is medinm acid unless
it has been limed.

Gently sloping to moderately sloping soils of this series
ocenr on the nplands east of the Wabash River in the
southwestern, part of this county.

Typical profile of Ade Ioamy fine sand in a cultivated
field, at a point 400 feet east and 100 feet south of the
northwest corner of the NEIANWI4 sec. 2, T. 6 N., R.
10°W,

Ap—0 to 12 inches, very dark gray (10YR 3/1) loamy fine
sand; wealk, fine, granular structure; very friable when
moist; very high organic-matter content; slightly acid;
abrupt, smoeoth boundary.

A1—12 to 19 ineches, very dark grayish-brown (10YR 3/2) to
dark-brown (10¥YR 3/3) loamy fine sand; weak, fine,
granular structure; very friable when moist; slightly
acid; clear, smooth houndary.

A3—19 to 35 inches, dark yellowish-brown (I10YR 4/4) fine
sand; single grain: looge; medium acid; gradual, wavy
boundary.

A&B—35 to 60 inches, vellowish-hrown (10YR 5/4) fine sand;
single grain; loose:; bauds of brown {(7.5YR 4/4) sandy
loam to light sandy clay loam; bands are about 4 inches
apart and 1 to 2 inches thick; woeak, medium, subangular
Wocky structure; frinble when moist; medinm  acid:
gradual, wavy boundary.
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TasLe 1. —Approzimate acreage and proportionate exient of soils

C—60 to 70 inches 4, brownish-yellow (10YR 6/6) to light
vellowish-brown (10YR 6/4) fine sand; single graing
loose; calcareous.

The Ap and Al horizons combined are 12 to 20 inches thick,
The Ap horizon ranges from very dark brown to very dark
gray in eolor, The A3 horizon ig light Ioamy sand or fine sand.
The depth to the A& horizon ranges from 20 to 42 inches.
The darker colored bands in this horizon range from heavy
loamy sand to light sandy clay loam in texture. The thickness
of the individual bands ranges from 14 inch fo 3 inches, and

Sail Acres Percent | Hoil Aeres Percent
Ade loamy fine gand, 2 to 6 ]Jerccnt slopes.. | 1,360 ! (1. 5 ' Iona silt loam, 0 to 2 perecnt slopes.._________ ! 833 .3
Ade loamy line sand, 6 to 12 percent slopes____ I, 605 A | Yona silt boum, 2 to 6 percent slopes, eroded._ 9, 014 g
Alford silt loamn, 2 to 6 pereent slopes, eroded__| 4, 315 1.5 || Tona sili loam, 2 to 6 percent slopes, severely !
Alford silt foam, 2 to 6 pereent slopes, scverely croded_ _______ . _L_______ . _____________ Co1, 800 .6
croded_ ___ 995 .3 || Iva silt loain, 0 to 2 pereent glopes..__________ 18, 634 6. 4
Alford sitt loam, 6 to 12 percent slopes, eroded __| 2, 607 .9 || Iva silt loam, 2 to 4 percent slopes, croded_. | 4, 082 1. 4
Alford silt loam, 6 to 12 percent slopes, severely Kings silty elay_ . .. ___._. 490 .2
croded . _ ... 4, 062 loa |l Twles loam _ _ _ . __ . o _____ 4, 356 1.3
Alford silt loam, 12 to 18 pereent slopes, croded._ 946 .3 ] Markland silt loam, 2 to 6 pvrwnt slopes,
Alford silt ]{m.m 12 to 18 percent slopes, | eroded _ . _ .. .. 495 2
severely eroded_______________________. S0 1,063 .4 || Markland silt loam, 12 to 18 pereent slopea, i
Alford silt loam, LS to 25 pereent slopes_______ i 830 3 eroded _ ______________________. _._._____ 422 .1
Alford silt loam, 25 to 50 pereent slopes. .. ____ 335 .1 || Markland silt loam, 18 to 25 pvr{,ont slopes,
Atkins it loam__ _________________________. 530 .2 eroded . e 476 .2
Ava silt loam, 0 to 2 pereent slopes.o o ______ 2, 160 .7 || Markland silty clay 1[)’1111 6 to 18 pereent
Ava silt loam, 2 to 6 pereent slopes, croded ._ . 15, 748 h4 slopes, severely eroded - ___________.___. 533 .2
Ava silt loam, 2 to 6 percent slopes, severely | MeGary silb loam_ ______ . e 30 L1
eroded_ _________________________________ 15,175 20| Minedumps. ______________________________ 318 1
Ayrshire fine sandy loam, O to 2 percent slopes_| 7, 271 2, 5 || Muren gilt loam, 2 to 6 percent slopes, croded__ 710 .2
Ayrshire finc sandy loam, 2 to 4 pereent slopcs_l 1,132 .4 || Parke silt loam, 6 to 12 percent slopes, severcly
Ayrshire loam, 0 to 2 peuvnt slopes__.. . : 833 .3 eroded. . L. 191 A
Bloomficld loamy fine sand, 2 to 6 pereent ~lopm T8, 744 1.3 || Parke zilt loam, 12 to 18 ]JeranL slopes, severely
Bloomfield loamy lino :and B to 12 perecnt eroded_ _____ L L _________. 258 1
slopes__ ... 3, 004 1.2 || Patton silty clay loam_ __ ____ . .._________ 2,14 .7
Bloomlicld loamy fine sand, 12 to 18 pereent Petrolia qlltv elfm' boaim - - - o ____. . 958 .3
slopes__ o _ 2,915 1. 0 || Prineeton fine sandy loam, 0 to 2 poreent slopoa 3,309 1.1
Bloomfield loamy fine sand, 18 to 40 peroent Princeton fine sandy loam, 2 to 6 pereent slopes,
slopes__ . _._ .. ... e e e 1, 243 .4 eroded _ o e 6, 137 2.1
Carlisle muck _________________________ 185 | Princeton fine sandy loam, € to 12 percent
Cineinnati silt loam, 2 to 6 pereent slope slopes, eroded .. ______________.. e - 1,251 .4
eroded_ _______________________. C2, 007 1. 0 | Princeton fine sandy loam, 12 to 1% perccnt
Cincinnati silt lonm, 6 Lo 12 percent slo Des, slopes, eroded__ __ . oL ______._. 7h4 3
eroded_ __________________________._. . 1 001 .3 | Princeton fine sandy loam 18 to 2o percent
Cincinnati silt loam, 6 Lo 12 percent slopos, slopes, eroded . - __ ... ... . __________... T34 3
severely croded__.__ . o L ___________ 13, 126 4,5 |i Princeton fine sandy loam, 25 1o 50 pereent
Cineinnati silt loam, 12 Lo 18 poreent slopes, Coslopes L. oo 992 .3
eroded 3, 609 1.2 || Ragsdale silt loam_ . _________. _.__________. 6,410 2.2
Cincinnati =ilt loam, 12 to 18 poreent 310])0\ Reesville silt loam, O {0 2 pereent slopes_._____ 32, 454 11.1
severelvy eroded__________________ _. 7,122 2.4 Reoesville silt loam, 2 to 4 pereent slopes, croded | 6, 420 2.2
Corvsiltloam___ . ___ _ . ____________. 400 o1 Rensselaer loam._________ . . _ . _________.. 1, 256 |
Cuba silt loam__________ _______ e - ._ 3,139 1.1 || Riverwash___._ . _ . ._.___ 80 (1)
Fel silt loam________________________ __. . 5,022 1.7 Rock land______._.. . N B S | LA
Elston fine sandy loam, 0 to 2 poreent slopes__ 180 L2 Rosssiltloam oo __________ IR 2, 041 L7
Ilston fine sandy loam, 2 Lo 6 pereent slopes. 205 .1 || Shadeland loam_ ___ . . _ . _____________.. _ 280 |
Flston loam, 0 to 2 pereent slopes_ o _____ Y&0 L8| Stendal silv loam - - oL ____ 5, 094 1.7
Llston loaum 2 to 6 percent slopes. .. . __.__._ A00 L2 Bteipmines L ... oo | 1L, 757 4.0
Fox sandy lolnn 0 to 2 pereent slopes.________ 1, 166 .4 | Vigo silt loam, 0 o 2 2 pereent slopes_._ . ._____| 6, 284 2.1
Fox sandy locun 2 to 6 pereent slopes_..___..___ 717 .2 | Vigo silt loam, 2 to 4 percent slopes, croded____| 1, 726 . b
Fox loan, 0 o 2 percent slopes______ . I Tt c4 | Wakeland silt loam .. _ .o ______._.___ 13, 082 4.5
Genesee fine sandy loam, sandy variant_ . . _ 1, 744 .6 | Warsaw sandy loam, 0 to 2 percent slopes..___ 7, 93 27
Genesee silt loam_ - _ e 3,784 L. 3 || Warsaw sandy lofun 2 to 6 percent slopes_____ 1, 204 -4
Guliled tand . __________ .. R 1, 354 .7 || Warsaw sandy loam 6 to 12 percent %lopm
Henshaw silt loam, () to 2 percent slopes_______| 2,114 .7 eroded . .. L el 415 .1
Jlenshaw silt loam, 2 to 4 pereent slopes, eroded . 366 o1 Warsaw loam,  to 2 pereent slopes________. 3,578 1.2
Hickory silt loam, 18 10 23 percent slopes - - - __ 4, 385 1.6 || Westland sﬂty clay loam _ .. .. _______ 871 -
Hickory silt loaln, 25 to 35 pereent slopes_ 2,205 .8 \V{:Rtlmu'l silty clay loam, shallow variant..____ { 3_»6(] .1
Hickory silt loam, 18 to 35 percent slopes, Wilbur silt loam_____.. ... _______._ .| Z5ll -9
severely ervoded.______________________.__ 4, 833 L7 || Zppsiltyelay 878 | .3
Hickory silt loam, 35 to 50 pereent slopes___ __ 07 ] Tatal o _ . . ____ 202, 480 §00. 0
| :
1 Less than 0.5 percent.
total thickness from 6 to 14 inches. The bands are 2 to 8

inches apart. The ¢ horizon is slightly acid to mildly alkaline

and in places iz noncaleareous.

Ade loamy fine sand, 2 to 6 percent slopes [AcB].—
This soil is on ridgetops and at the base of steeper slopes.
Included in mapping were a few small areas of nearly

level sandy soils on the ridgetops.

Peaches, melons, corn, soybeans, alfalfa, small grain,
and hay are suitable crops. Erosion is a hazard, and low
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available moisture capacity is a limitation. In years when
rainfall is less than normal or is poorly distributed, crops
are subject to severe damage from drought. (Ca,pablhtv
unit I1Is-1; woodland group 23)

Ade loamy fine sand, 6 to 12 percent slopes (AdCT).—
The surface layer of this soil is about 14 inches thick. In-
cluded in mapping were a few small areas of strongly
sloping sandy soils.

Peaches, melons, corn, soybeans, alfalfa, small grain,
and hay are suitable crops. Erogion is a hazard, and low
available moisture capacity is a limitation. In years when
rainfall is less than normal or is poorly distributed,
crops are subject to severe damage from drought. (Capa-
bility unit I1le-12; woodland group 28)

Alford Series

The Alford series consists of deep, well-drained soils
that have a medium-textured surface layer and a medium-
textured fo moderately fine textured subsoil. These soils
are on uplands. They formed in loess. The native vegeta-
tion was hardwood forest.

Aty plc‘ll profile has a 9-inch surface layer of silt loam,
brown in the upper 7 inches and broun to yellowish
brown in the lower part. The subsoil is abont 44 inches
thick. The uppermost 6 inches is strong-brown, friable
gilt loam, the next 21 inches is stmnw-broun firm, light
silty clay loam, and the rest is brown, friable silt loam.
The underlying material is brown to yellowish-brown,
friable silt loam.

Permeability is moderate, surface runoff is medium to
rapid, and the available 11101st111'e capacity 1s high. The
organic-matter content is low. The surface Lu er is
medinm acid nnless it has been limed.

Gently sloping to very steep soils of this series occur
on the uplands in the western and southern parts of this
county.

Typical profile of Alford silt loam in a cultivated field,
at a point 300 feet south and 50 feet east of the northwest
corner of the SE1/NW1/ sec. 26, T. 8 N,, R. 10 W.

Ap—0 to T inches, brown (10YR 4/3) silt Toam; weak, fine
and medium, granular structure; friable when moist;
slightly acid; abrupt, smooth boundary.

A2—T to 9 inches, brown {10YR 4/3) to ycllowish-brown
(10T 5/4) silt loam; weak, fine, subangular hlocky
structure; friable when moist; medinm acid; clear, wavy
boundary.

, 2 7.5YR 5/6) silt loam;
moderate, fine, subangular blocky structure ; friable when
moigt; thin, brown (7.5YR 4/4) silt and clay films and
thin, pale-brown {10YR 6/3) silt coatings on sore ped
faces; a few stains of very dark brown (10YR 2/2);
medium acid; clear, wavy houndary.

B21t—10 to 23 inches, strong-brown {T.5YR 5/6) light silty
clay loam ; moderate to strong, medium and coarse, sub-
angular blocky structure; firm when moist; thin, dark
reddish-brown (5YR 3/4) clay films on most ped faces;
thin, pale-brown (10YR 6/2) silt coatings on a few peds
and along vertical eracks; an occasional coating or sploteh
of very dark brown (10YR 2/2): strongly acid; gradual,
wavy boundary.

P22t—-23 to 36 inches, strong-brown (7T.BYR 5/6) light silty
clay loam ; moderatc to strong, coarse, subangular blocky
structure; firm when moeist; dark reddish-brown (5YR
3/4), thin clay films on ped faces; a few very dark brown
(10¥YR 2/2) streaks and coatings; light brownish-gray
(10YR 6/2) and light yellowish-brown (10YR 6/4) siit

coatings on a few ped faces and in crack fills; strongly
acid; gradual, wavy bounndary.

B3t—36 to 53 inches, brown (7.5YR 4/4) silt loam; weak,
coarse, suhangular blocky structure; friable when moist;
a few reddish-brown (5YR 4/4) clay films on ped faces;
light brownish-gray (10YR 6/2) and pale-brown (10Y¥R
6/3) streaks and gilt coatings; strongly acid; gradual,
wavy boundary.

C—03 to 63 inches -+, brown (T.5YR 4/4) to yellowish-brown
(10YR 5/6) silt loam; massive; friable when moist; a
few vertical eracks filled with light brownish-gray (10¥R
6/2) silt; slightly acid.

"The Ap horizon ranges from grayish brown to brown in
color. The B2 horizon ranges from yellowish brown to strong
brown in color and from silt loam to light silty clay loam in
texture. The C horizon ig slightly acid to strongly acid. The
loess deposit is 6 to 12 feet thick.

Alford silt loam, 2 to 6 percent slopes, eroded [AfBQ).;
This seil is on narrow ridges and long slopes, From 3 to
5 inches of its original surface layer has been lost through
erosion. The ple%ent surface layer is a mixture of the
rest of this original surface layer “and a little of the brown
subsoil, Included mapping were small areas of nearly
level soils, of soils only slightly eroded, and of moderately
well drained soils near the head of drainapgeways.

All the crops cominonly grown in the county are suit-
able, Orchard crops also are suitable. Erosion resulting
from medinm surface runoff is the major hazard. (Capa-
bility unit ITe-3; woodland group 1)

Alford siit loam, 2 to 6 percent slopes, severely
eroded (AfB3).—This =oil is on narrow ridges and side
slopes below ridgetops. From 7 inches to all of its original
surface layer has been lost through erosion. The present
surface layer is mostly original gnbsoil. Included in map-
ping were small areas of Gullied land.

All the crops commonly grown in the county are suit-
able. Orchard crops also are suitable. Krosion resulting
from medium surface runoil is the major hazard. (Capa~
hility unit IT1Ie-3; woodland group 1)

Alford silt loam, 6 to 12 percent slopes, eroded
(AfC2).—This s0il is on uniform slopes and short breaks
next to ridgetops. From 4 to 6 inches of its original sur-
face laver has been lost through erosion. The present sur-
face layer is o mixture of the rest of this original surface
Yayer and some of the brown subsoil. Included in map-
ping were o few small areas of slightly eroded soils and
a few of strongly sloping soils.

All the crops commonly grown in the county are suit-
able. Crops respond well to lime and_fertilizer. Erosion
resulting from medium surface runoff is the major
hazard. (Capability unit I1Te-3; woodland group 1)

Alford silt loam, 6 to 12 percent slopes, severely
eroded [AfC3).—This soil is on side slopes below ridgetops
and on short slopes next to drainagewnays. From 7 inches
to all of its surface layer has been lost through erosion.
The present surface layer is mostly original subsoil. In-
cluded in mapping were small areas of Gullied land.

Small grain, hay, pasture, and orchard crops are suit-
able. Crops respond well to lime and fertilizer. Frosion
resulting from medium surface runoff is the major hazard.
(Capability unit IVe-3; woodland group 1)

Alford silt loam, 12 to 18 percent slopes, eroded
(AfD2).—This soil is on side slopes along drainageways and
on short slopes next to ridgetops. From 4 to 6 inches of
itg original surface laver has heen lost through erosion.
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Figure 2.—Rill and gully erosion on Alford silt loam, 6 to 12 percent slopes, eroded.

The present surface layer is a mixture of the rest of this
original surface layer and some of the brown subseil. Tn-
cluded in mapping were small areas of soils that have
remained in woods or permanent pasture and so are onl
slightly eroded. Also mncluded are a few areas of mod-
erately steep soils.

Small grain, hay, pasture, and orchard crops are suit-
able. Crops respond well to lime and fertilizer. Erosion
resulting from medium surface runoff is the major hazard.
(Capability wnit IVe-3: woodland group 1)

Alford silt loam, 12 to 18 percent slopes, severely
eroded (AfD3).—This soil is on side slopes along drainage-
ways and on short slopes below ridgetops. From 7 inches
to all of its original surface layer has been lost through
erosion. The present surface layer is mostly original sub-
soil. Included in mapping were small areas of Gullied
land and a few areas of moderately steep soils.

Hay, pasture, and orchard crops are suitable. Crops
respond well to lime and fertilizer. Erosion resulting from
rapid surface runofl is the major hazard., (Capability
unit Vle-1: woodland group 1)

Alford silt loam, 18 to 25 percent slopes (AfE).—This
soil is on slopes along drainageways and on short breaks
that have remained in woods or permanent pasture. In-
cluded in mapping were small areas of moderately eroded
soils.

367-524—70——2

A cover of permanent vegetation is needed. Erosion
resulting from rapid surface runofl is the major hazard.
(Capability unit VIe-1: woodland group 2)

Alford silt loam, 25 to 50 percent slopes (Affl.—This
soil is on side slopes along deep draws and on very nar-
row escarpments on uplands. Ineluded in mapping were
small areas of moderately eroded and severely eroded
soils and a few areas of Gullied land.

A cover of permanent vegetation is needed. Most areas
are wooded. The lesser slopes can be used as permanent
pasture. Erosion resulting from rapid surface runofl is
the major hazard. (Capability unit VIe-1: woodland
group 2)

Atkins Series

The Atkins series consists of deep, poorly drained soils
that have a medium-textured surface layer and subsoil.
These soils formed in alluvium on hottom lands. The
native vegetation was mixed hardwood forest,

A typical profile has a 6-ineh surface layer of light
brownish-gray, mottled silt loam. The subsoil is about
14 inches of gray, mottled, friable silt loam. The under-
lying material to a depth of about 45 inches is gray,
mottled, friable silt loam, loam, and sand.

Permeability is moderate, surface runoff is very slow,
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and the available moisture capacity is high. The organic-
matter content is low. The surface layer is strongly acid
unless it has been limed.

Nearly level soils of thig series ocour in depressions on
bottom lands along small creeks in the eastern half of
this county.

T yplcal profile of Atkins silt loam in a culf ivated field,
at o point 275 feet west and 165 fect south of the northeast
corner of section 24, T. 7T N., R. 8 W.

Ap—O0 to 6 inches, Heht brownish-gray (10YR 6/2) silt loam;
few, medium, distinet, brownish-yellow (10YR 6/8) mot-
tles; weal, fine, granular structure; friahle when moist;
medium acid; abrupt, smooth boundary.

B2lg—6 to 9 inches, gray (I0YR 5/1) silt loam; commomn,
medium, distinet, yellowish-red (3YR 5/6) mottles; weak,
coarse, subangular blocky structure; friable when moist;
few, small, black {10YR 2/1) concretions; medium acid;
clear, smooth boundary.

B22z—0 to 20 inches, gray (10YR 6/1) silt loam; eommaon,
medium, distinet, light yellowish-brown (10YR 6/4) and
bLrownish-yellow (10¥YR 6/8) mottles; wealk, fine, sub-
angular blocky strueture ; friable when meist; few, small,
black (10YR 2/1) concretions; strongly acid; clear,
smooth boundary.

Cle—20 to 85 inches, gray (10YR 6/1) silt loam ; many, coiarse,
distinct, strong-brown (7.5YR 5/8) and brownish-vellow
(10YR 6/6) mottles; massive; friable when meoist; com-
mon, medium, black (10YR 2/1) concretions; strongly
acid; clear, smooth houndary.

35 to 45 inches 4, gray (10YR 6/1), stratified silt loam

and loam; thin strata of sand; many, coarse, distinet,

strong-brown (7.53YR 5/6) mottles; massive; friable when
moist ; medinm aecid.

(g

In undisturbed areag of this soil, there is a gray Al
horizon 2 to 4 inches thick. The Ap horizon ranges from gray
to light brownish gray in eolor. The reaction iz slightly acid
to strongly aeid, depending on the amount of lime that has
heen applied. The goil material below a depth of 30 inches is
medinm acid to strongly acid. The depth to glaeml till or bed-
rock ranges from 48 to G0 inches.

Atkins silt loam (Akl.—This soil is in depressions on
creek bottoms in the eastern half of the county. The slope
range is 0 to 2 percent.

Corn and soybeans can be grown if a dI"LlIl"lU‘P svstem
is established and mamt‘nned Small grain and alfalfa
are less suitable, because thev are rhmaged by flocding.
Hay and pasture are well suited. Crops respond well to
lime and fertilizer. Wetness and the flood hazard are
limitations. {Capability unit ITIw-10; woodland group
11)

Ava Series

The Ava series consists of deep, moderately well
drained scils that have a medium-textured surface layer
and mainly a moderately fine textured subsoil. A fragipan
beging at a depth of 22 to 34 inches. These soils are on
uplands. They formed in 30 to 55 inches of loess over
material weathered from tiIl. The native vegetation was
hardwood forest.

A typical profile has an 11-inch surface layer of silt
loam, dark grayish brown in the upper & inches and
brown in the lower part, The subsoil is about 44 inches
thick. The upper 11 inches is yellowish-brown, friable
heavy silt loam over light Vellovnsh brown, firm silty
clay loam. The lower part is a fragipan. The upper part
of the fragipan is mottled, light brownish-gray and vel-

lowish-brown, firm silty clay loam, and the lower part is
pale-brown to yellowish-brown, friable silt loam. The
underlying material is brown to yellowish-brown, {riable
loam.

Permeability is glow, surface runoff is slow to medium,
and the available moisture capacity is medium. The
organic-matter content is low. The surface layer is
strongly acid unless it has been limed,

Nearly level and gently sloping soils of this series occur
on the uplands in the northern and eastern parts of this
county.

Typical profile of Ava gilt loam in an idle field next
to a railroad track, at a point 250 feet east and 225 feet
north of the southwest corner of the SW14NEL] sec. 2,
T.7TN,R.8W.

Al1—0 to 5 inches, dark grayish-brown (10YR 4/2) silf loam;
moderate, fine and medinm, granular structure; friable
when meoist; neutral; clear, smooth boundary.

3, brown (10YR 5/3) silt loam: weal, me-
dium, subangular bloeky structure; friable when moist;
medium acid; clear, smooth boundary.

B1t—11 to 17 inches, yellowish-brown (I10YR 5/4) heavy silt
loam; moderate, medium, subangular blocky structure;
friable when moist; few, thin, discontinuous, yellowish-
brown (10YR 5/6) clay films on ped faces; strongly acid;
clear, smooth boundary.

B2t—17 to 22 inches, light yellowish-brown (10YR 6/4) light
silty clay loam; common, mediam, faint, yellowish-brown
{10YR 5/8) mottles ; moderate, medinm, subangular blocky
structure; firm when moist; few light brownish-gray
(10YR 6/2) silt filmg on some peds; few, thin, discon-
tinaous, yellowish-brown (10YR 5/6) clay films; strongly
acid; clear, smooth boundary.

Bx1—22 to 31 inches, light brownish-gray {(10YR 6/2) silty
clay loam; many, medium, distinet, yellowish-brown
(10YR 5/4) mottles; moderate, medium, prismatic strue-
ture breaking to moderate, medium, subangular blocky ;
firm when moist; thin films of light-gray (10YR 7/1) silt
and clay on most peds ; few black {10YR 2/1) concretions
of iron and manganese; strongly acid; gradual, smooth
boundary.

Bx2—31 to 48 inches, yellowish-brown (10YR 5/4) silty clay
Ioam ; many, medium, distinet, light brownigh-gray (10YR
6/2) mottles; strong, coarse, prismatie structure breaking
to strong, coarse, subangular blecky; firm when moist;
thin films of grayish-hrown (10YR 5/2) clay on ped faces;
light-gray (10¥YR 7/1) silt on vertieal crack fills; com-
mon, small, black (10YR 2/1) concretions of manganese
and iron; very gtrongly acid: gradual, smooth boundary.

ITBx3-—48 to 5b inches, pale-brown (10¥R G6/3) to yellowish-
brown (10YR 5/4) gritty silt loam; weak, coarse, pris-
matie structure: friable when moist; light-gray (10YR
7/1) silt streaks 14 inch in thickness extending vertically
into lower horizon; strongly acid; gradual, smooth
boundary.

IIC—%55 to 100 inches 4, brown (10YR 5/3) to yellowish-
hrown (10YR 5/4) loam till; varying numhbers of light
brownish-gray (10YR 6/2) silt streaks; massive; friable
when moist; strongly acid in upper part of horizon but
becomes slightly acid with depth.

.{&2

In cultivated areas the Ap horizen ranges fromn dark gray-
ish brown to brown in color. The depth to the fragipan ranges
from 22 to 34 inches. The fragipan iz 20 to 40 inches thick
and ranges from heavy silt loam to silty clay loam and light
clay loam in texture., The underlying maferial is slightly acid
to strongly acid and ranges from loam to ¢lay loam in texture.
The depth to mottling ranges from 16 to 24 inches.

Ava gilt loam, 0 to 2 percent slopes (AlA).—This soil
ig on narrow ridgetops and at the head of drainageways.
Included in mapping were small areas of nearly level,
well-drained soils.
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Coorn, soybeans, small grain, hay, and pasture are suit-
able crops. Alfalfa is less suitable because it is damaged
by wetness, frost heave, and the restriction of root de-
velopment. Crops respond well to lime and fertilizer. The
slowly permeable fragipan is a limitation. Perching of
water above the fragipan often results in some delay in
spring farming operations. In years when rainfall s less
than normal or is poorly distributed, crops are subject to
damage from drought. (Capability unit ITw-5; wood-
land group 9)

Ava silf loam, 2 to 6 percent slopes, eroded (AB2).—
This soil is on side slopes and ridgetops and at the head
of drainageways. From 3 to 6 inches of its original sur-
face Jayer has been lost through erosion. The present sur-
face layer is & mixture of the rest of this original surface
layer and some of the yellowish-brown subsoil. Tncluded
in mapping were small areas of slightly eroded soils and
a few small areas of seepy soils. '

Corn, soybeans, small grain, hay, and pasture are suit-
able crops. Alfalfa is less suitable, because it can be dam-
aged by wetness, frost heave, and the restriction of root
development. Crops respond well to lime and fertilizer.
Perching of water above the fragipan often results in
some delay in spring farming operations. In years when
rainfall is less than normal or is poorly distributed, crops
are subject to damage from drought. Erosion resnlting
from medinm surface runoff is a hazard. {Capability
unit 1Te-7: woodland group 9)

Ava silt loam, 2 to 6 percent slopes, severely eroded
{AIB3).—This soil is on side slopes along drainageways.
From & to 8 inches of its original surface layer has been
lost through erosion. The present surface layer is a mix-
ture of the rest of this original surface layer and some of
the vellowish-brown subsoil. Included in mapping were
gmall areas of Gullied Tand and, in some places, areas of
seepy solls.

Corn, sovbeans, small grain, hay, and pasture are suit-
able crops, Alfalfa and other deep-rooted crops are less
suitable because they are damaged by wetness, frost heave,
and the restriction of root development. Crops respond
well to lime and fertilizer. Percliing of water above the
fragipan often results in some delay in spring farming
operations. In years when rainfall is less than normal or
is poorly distributed, crops are subject to damage from
drought. Erosion resulting from medinm surface runoff
is a hazard. (Capability unit IIIe-7: woodland group 9)

Ayrshire Series

The Ayrshire series consists of deep, somewhat poorly
drained soils that have a medinm-textured to moderately
coarse textured surface layer and a medinm-textured to
moderatelv fine textured subsoil. These soils are on up-
lands, They formed in wind-deposited sand and coarse
silt. The native vegetation was mixed hardwood forest.

A typieal profile has a 12-inch surface layer of fine
sandy loam, dark grayish brown in the upper 8 inches
and light brownish gray in the lower part. The subsoil
ig about 34 inches thick. The uppermost 6 inches is light
hrownish-pray, friable loam, the next 14 inches is gray-
ish-brown, firm sandy clay loam, and the rest is gray,
firm heavy sandy loam or sandy clay loam. The under-

lying material is strong-brown and gray, friable, strati-
fied silt and fine sand.

Permeability is moderate, surface runoff is slow, and
the available moisture capacity is high. The organic-
matter content is low. The surface layer is medium acid
unless it has been limed.

Nearly level and gently sloping soils of this series
oceur on the uplands in the western and southern parts
of this county.

Typical profile of Ayrshire fine sandy loam in a culfi-
vated field, at a point 270 feet west and 240 feet north
of the southeast corner of the SW1j sec. 17, T. 9 N, R.
10W.

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

A92--8 t0 12 inches, light browrish-gray (10YR 6/2) fine sandy
loam ; weak, medinm, platy structure ; friable when moist;
slightly acid; clear, smooth boundary.

B1—12 to 18 inches, light brownish-gray (10¥YR 6/2) loam;
many, medium, distinet, dark yellowish-hrown (10YR
4/4) and faint grayish-brown (10YR 5/2) moitles; weak,
medium, subangular blocky structure; friable when
moist: few, small, very dark brown (10YR 2/2) con-
cretions of wanganese and iron; medinm acid; clear,
smooth boundary.

B21t—I18 to 82 inches, grayigsh-brown (10YR 5/2) sandy clay
loam: many, medium, distinet, yellowish-brown {TOYR
5/6) mottles: moderate, coarse, subangutar blocky strue-
ture: firm when moist: few light-gray (10YR 6/1) clay
films on ped faces; few, small, black (10YR 2/1) con-
cretions of manganese and iron; medium aeid; clear,
wavy boundary.

R22t—32 to 46 inches, gray (10YR 5/1) heavy sandy loam or
sandy clay loam; many, coarse, distinct, yellowigh-hrown
(10YR 5/6) mottles; weak, coarse, subangular blocky
structure ; firm when moist; few light-gray (1I0YLRX 6/1)
clay films; slightly acid; clear, irregular boundary.

C—46 to 55 inches -+, strongbrown (7T.5YR 5/8) and gray
{10YR 5/1), stratified silt and fine sand; massive; fri-
able when moist: caleareous.

The Ap horizon ranges from darle grayish-brown to brown in
color and from loam to fine sandy loam in texture. The B21t
horizon ranges from sandy clay loam to light clay loam in tex-
ture. The B22t horizon ranges from gray to dark gray in color.
The depth to the C horizon ranges from 36 to 60 inches.

Ayrshire fine sandy loam, 0 to 2 percent slopes
(AsA).—This soil is on broad flats.

Corn, soybeans, small grain, hay, and pasture can be
erown if a drainage system is established and maintained,
Vegetable crops can be grown under irrigation. Water
for irrigation can be obtained in the vicinity of Rogers
Ditch and Highway 58, where water-bearing sand and
aravel ocenr below a depth of 50 inches. Crops respond
well to lime and fertilizer. Wetness is the major limita-
tion. (Capability unit ITw-2; woodland group 5)

Ayrshire fine sandy loam, 2 te 4 percent slopes
(AsB)—This soil is on long slopes and short, irregular
slopes at the head of drainageways. Included in map-
ping were small areas of moderately eroded and severely
eroded soils and a few very small areas that have a sur-
face layer of loamy fine sand.

Corn, soybeans, small grain, hay, and pasture can be
grown if a drainage system is established and erosion
controlled. The available moisture capacity is high. Wet-
ness is the major limitation, and erosion is a hazard.
{Capability nnit TTw-2; woodland gronp 3)
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Ayrshire loam, 0 to 2 percent slopes {AvA).— This soil
occurs as small areas on broad flats.

Corn, soybeans, small grain, hay, and pasture can be
grown if a drainage system is established and main-
tamed. Vegetable crops can be grown under irrigation.
Water for irrigation can be obtained in the vicinity of
Rogers Ditch and Highway 58, where water-bearing sand
and gravel occur below a depth of 50 inches, Crops re-
spond well to lime and fertilizer, Wetness is the major
limitation. (Capability unit ITw-2; woodland group 5)

Bloomfield Series

The Bloomfield series consists of deep, somewhat exces-
sively drained soils that have a coarse-textured surface
Jayer and subsoil. In the subsoil are thin, discontinuous,
horizontal bands of moderately fine textured to moder-
ately coarse textured material. These soils are on uplands.
The native vegetation was mixed hardwood forest.

A typical profile has a 25-inch surface layer of loamy
fine sand, dark brown in the uppermost 8 inches, brown
in the middle 11 inches, and light yellowish brown in the
lower part. Below this 1s about 45 inches of light yellow-
ish-brown, friable fine sand with horizontal bands of
light sandy clay loam and sandy loam. The underlying
material is light yellowish-brown to strong-brown, very
friable fine sand,

Permeability is rapid, surface runoff is slow to medium,
and the available moisture capacity is low. The organic-
matter content is low, The surface Iayer is medium acid
unless it has been limed.

Gently sloping to steep soils of this series oceur on the
uplands, as a narrow band that roughly parallels the
Wabash River.

Typical profile of Bloomfield loamy fine sand in a cul-
tivated field, at a point 300 feet east and 50 feet north of
the southwest corner of the NE14,SE1 sec. 9, T. 9 N, R.
10 W., south-facing cut along a railroad track.

Ap—0 to 8 inches, dark-brown (10YR 3/8) loamy fine sand;
wealk, fine, granular structure; very friable when moist;
medinm acid ; abrapt, smooth boundary.

A21—S8 to 19 inches, brown (10YR 5/8) loamy fine sand ; single
grain; very friable when moist; medium: acid; clear,
smooth boundary.

19 to 25 inches, light yellowish-brown (10YR 6/4) loamy
fine sand; single grain; very friable when moist; stightly
acid; abrupt, smooth boundary.

B&A—25 to 70 inehes, light yellowish-brown (10YR 6/4) fine
sand; wavy, discontinunous bands of reddish-brown (5YR
4/4) light sandy clay loam and sandy loam; in the upper
part of the horizon the textural bands are 4 to 6 inches
apart and 1 to 4 inches thick:; they make up about half
of the lower part of the horizon: sandy loam and sandy
clay loam bands have weak, medium, subangular blocky
strueture, and the fine sand is single grain; friable when
moist; medinm acid grading with depth to neutral; clear,
wavy houndary.

C—70 to 120 inches 4, banded, light yellowish-brown (10TR
G/4) to strong-brown (7.0YR 5/8) fine zand; single grain;
vory friable when moist; ealcareous.

A22

The Ap horizon ranges from dark brown te brown in color.
The A2 horizon iz loamy sand to loamy fine sand. The depth
to the B&A horizon ranges from 24 to 36 inches. The bands in
the B3&A horizon range from 1 ineh to 4 inches in thickness
and are 2 to 10 inches apart.

Bloomfield loamy fine sand, 2 to 6 percent slopes
(818).—This soil is on ridgetops and at the base of steeper

slopes. Included in mapping were a few small areas of
nearly level sandy soils.

Orchard fruits, melons, corn, soybeans, small grain,
alfalfa, and hay are suitable crops. The low available
moisture capacity is a limitation. In years when rainfall
1s Jess than normal or is poorly distributed, crops are
subject to damage from drought. Frosion is a hazard.
(Capability unit I11s-1; woodland group 15)

Bloomfield loamy fine sand, 6 to 12 percent slopes
(BIC}.—This soil has short slopes. The topography is
hummocky. Inclnded in mapping were a few small areas
of moderately eroded sandy soils.

Orchard fruits, melons, corn, soybeans, small grain,
alfalfa, and hay are suitable crops. The low available
moisture capacity is a limitation. In vears when rainfall
is less than normal or is poorly distributed, crops are sub-
ject to severe damage from drought. Erosion is a hazard.
{Capability unit IIIe-12; woodland group 15)

Bloomfield loamy fine sand, 12 to 18 percent slopes
(BID).—This soil is on uplands next to larger areas of
moderately sloping soils. Inclnded in mapping were
small areas of moderately eroded sandy soils.

Orchard fruits, melons, small grain, alfalfa, and hay
are suitable crops. Crops respond well to fertilizer. Ero-
sion resulting from medinm surface runoff is a hazard,
and the low available moisture capacity is a limitation.
In years when rainfall is less than normal or is poorly
distributed, crops are subject to severe damage from
drought. (Capability unit IVe-12; woodland group 15)

Bloomfield loamy fine sand, 18 to 40 percent slopes
(BIF).-—This soil is on escarpments or hreaks along drain-
ageways on deeply dissected uplands. Included in map-
ping were small areas of moderately eroded sandy soils.

This soil needs a cover of permanent vegetation. It is
suitable for permanent pasture and for Christmas trees,
Pasture crops respond well to lime and fertilizer. Erosion
resnliing from medium surface runoff is a hazard, and
the low available moisture capacity is a limitation. In
vears when rainfall is less than normal or is poorly dis-
tributed, pasture yields are generally low. (Capability
unit VIe-3; woodland group 15)

Carlisle Series

The Carlisle series consists of deep, very poorly drained
organic soils in depressions. These soils are on terraces.
‘They formed in decomposed sedges, grasses, and woody
plants.

A typical profile has a 10-inch surface laver of black
mmek. Below this is about 12 inches of very dark brown,
friable muck. Both layers contain many small fragments
of wood and peat. The underlying material is dark-brown,
conrse, {ibrous peat that contains wood and grass frag-
ments.

Permeability is moderate to rapid, and the available
moisture capacity is high, The surface layer is slightly
acid to medium acid unless it has been limed.

Soils of this series oceur along the Wabash River in
the vicinity of Merom Station. The areas are not exten-
sive.

Typical profile of Carlisle muck in a cultivated field,
at a point 270 feet east and 20 feet south of the northwest
corner of the NW1,NE1; sec. 28, T. T N., R. 10 W.
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1— to 10 incheg, black (10YR 2/1} muck; weak, medium,
granular structure; friable when moist; many, small,
vellowish-red (5¥YR 4/8) fragments of wood and peat;
slightly acid; gradual, wavy houndary.

210 to 22 inches, very dark brown (10YR 2/2) muck; mod-
erate, medium, granular structure; friable when moist;
many, small, yellowish-red (5YR 4/8) and dark-brown
{T.5YR 3/2) fragments of peat and wood; slightly acid;
diffuse, wavy boundary.

3—22 to B0 inches 4-, dark-brown (7.50YR 3,/2-4/4) peat and
rotting peat; contains wood and grass fragments; coarse,
fibrous ; slightly acid.

The surface layer ranges from black to very dark brown in
color, The number of partly decomposed fragments in the
upper 22 inches ranges from few to many. The material below
a depth of 22 inches is usually peat, but in some areas the
muclk extends to a depth of 30 to 36 inches, The reaction is
slightly acid to medium aecid.

Carlisle muck (Ca).-—This soil is in depressions on
terraces along the Wabash River. The slope range is 0 to
2 percent. Included in mapping were small areas that
have thin layers of mineral soils.

All the crops commonly grown in the county can be
grown if a drainage system ig established and maintained.
Corn and soybeans are the main crops. Crops respond
well to lime and fertilizer. Wetness is a limitation, and
surface ponding is a hazard. {Capability wnit TTw-10;
woodland group 23)

Cincinnati Series

The Cincinnati series consists of deep, well-drained
sotls that have a medium-textured surface layer and a
medium-textured to moderately fine textured subsoil. A
firm, brittle fragipan occurs at a depth of 26 to 32 inches,
These soils are on uplands. They formed in 10 to 40 inches
of loess over weathered loam or clay loam till. The native
vegetation was hardwood forest.

A, typical profile has an 11-inch surface Inyer of silt
loam, dark grayish brown in the upper 6 inches and vel-
Jowish brown in the lower part. The subsoil extends to a
depth of 130 inches. The uppermost 18 inches is dark
yellowish-brown, firm silty clay loam. Below this is 5 22-
mch fragipan of dark vellowish-brown silt loam. Below
the fragipan is a very thick layer of friable to firm, vel-
lowish-brown loam to clay loam streaked with sray. The
underlying material is friable, yellowish-brown till
streaked with light gray.

Permeability is slow, surface runoff is slow to rapid,
and the available momsture capacity 18 medium. The
organic-matter content is low. The surface layer is
strongly acid unless it has been limed.

Gently sloping to very steep soils of this series ocenr on
the uplands in the northern and eastern parts of this
county.

Typical profile of Cincinnati silt lIoam in a cultivated
field, at a point 200 feet east and 150 feet sonth of the
northwest corner of the SE14 sec. 36, T. 8 N., R. 8 W.

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) gilt loam;
moderate, medivm, granular structure; friable when
moist; medium acid; abrupt, smooth boandary.

A2 -6 to 11 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium, platy structure; friable when meoist; me-
dinm acid; clear, smooth boundary.

B21t—11 to 22 inches, dark yellowish-brown (10YR 4/4) light
gilty clay loam; moderate, fine and medium, subangular

blocky structure; firm when moist; strongly acid; clear,
smooth boundary.

B221—22 to 29 inches, dark yellowish-brown (10YR 4/4) silty
clay loam; moderate, medium and coarse, subangular
blocky structure; firm when moist; thin, brown (10YR
5/3) clay films on ped faces; strongly acid; clear, smooth
boundary.

IIBx—2% to 51 inches, dark yellowish-brown (10YR 4/4) gritty
silt loam ; many, medium, distinet, grayish-brown (10YR
5/2) mottles; weak, coarse, prismatic structure breaking
to weak, eoarse, subangular blocky; fragipan; firm when
moist; light-gray (10YR 7/1) silt coatings on ped faces
and vertical eracks ; strongly acid ; clear, smooth boundary.

IIB3—51 to 130 inches, yellowish-brown {10¥R 5/4-5/6) loam
to clay loam; gray (10YR 6/1) silt streaks and clay films;
magsive ; friable to firm when moist; medinm acid grading
with depth to slightly acid; irregular, diffuse boundary.

110130 to 140 inches -, yellowish-brown {10YR 5/8) loam
till; light-gray (10YR T/1) streaks; massive; friable when
moist; caleareous.

The Ap horizon ranges from dark grayish brown to hrown

in color. The depth to the fragipan ranges from 26 to 32

inches. The fragipan ranges from 18 to 40 inches in thickness

and from light silty clay loam to loam in texture. The under-
lying material is medium acid to mildly alkaline.

Cincinnati silt loam, 2 to 6 percent slopes, eroded
(CnB2),—This soil is on ridgetops on the uplands. From 3
to 5 inches of its original surface layer has been lost
through erosion. The present surface layer is a mixture
of the rest of this original surface layer and some of the
yellowish-brown subsoil. Included in mapping were a
few small areas of slightly eroded soils.

Corn, soybeans, small grain, hay, and pasture are suit-
able crops. Alfalfa is less suitable, because the fragipan
restricts the development of roots and the movement of
water. Crops respond well to lime and fertilizer. The
available moisture capacity is medium. Nevertheless, in
vears when rainfall is less than normal or is poorly dis-
tributed, crops are subject to damage from drought. Fro-
sion is a hazard. (Capability unit ITe-T; woodland
group 9)

Cincinnati silt loam, 6 to 12 percent slopes, eroded
{CnC2).—This soil is on slopes below ridgetops and in
natural draws, From 3 to 5 mches of its original surface
layer has been lost through erosion. The present surface
layer is a mixture of the rest of this original surface layer
and some of the yellowish-brown subsoil. Included” in
mapping were small areas of slightly eroded soils.

Corn, soybeans, small grain, hay, and pasture are suit-
able crops. Alfalfs is less suitable, because the fragipan
restricts the development of roots and the movement of
water. Crops respond well to lime and fertilizer. The
available moisture capacity is medium. Nevertheless, in
years when rainfall is less than normal or is poorly dis-
tributed, crops are subject to damage from drought. Ero-
ston resu]ting from medium surface Tunoff is the major
hazard. (Capability unit I1Te-7; woodland group 9)

Cincinnati silt loam, 6 to 12 percent slopes, severely
eroded (CnC3).—This soil is on uplands along drainage-
ways and below ridgetops. From 6 inches to all of its
surface layer has been lost through erosion, The _present
surface layer is mostly original subsoil. Included in map-
ping were small areas of slightly eroded soils.

Small grain, hay, and pasture are suitable crops. Al-
falfa is less snitable because the fragipan restricts the
development of roots and the movement of water. Corn
and soybeans can be grown occasionally, but the hazard
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of erosion is very high. Crops respond well to lime and
fertilizer. The available moistmre capacity is medium,
Nevertheless, in years when rainfall is less than normal
or is poorly distributed, crops are subject to damage from
drought. Erosion resulting from rapid runotf is the major
hazard. (Capability unit IVe-7; woodland group 9)

Cincinnati silt loam, 12 to 18 percent slopes, eroded
([CnD2).—This soil is on_uplands, mostly on slopes below
ridgetops and in natural draws. From 5to s inches of its
original surface layer has been lost throngh erosion. The
plebent surface layer is a mixture of the rest of this origi-
nal surface layer and some of the yellowish-brown sub-
soil. Included in mapping were small areas of slightly
croded soils that have remained in woods or permanent
pasture. There are scattered gullies.

Small grain, hay, and pasture are suitable crops. Al-
falfa is less suitable, becanse the fragipan restricts the
development of roots and the movement of water. Row
crops can be grown if intensive erosion control practices
are used. Crops respond well to lime and fertilizer. The
available moisture capacity is medium. Nevertheless, in
vears when rainfall is less than normal or is poorly dis-
trlbuted crops are subject to damage from drought. Ero-
sion resu]tmg from rapid runoff is the major hazard.
{Capability unit IVe-T; woodland group 2)

Cincinnati silt loam, 12 to 18 percent slopes, severely
eroded (CnD3).—This soil is on uplands, on sides of
natural draws, and below ridgetops. From 6 inches to all
of its original surface layer has been lost through erosion.
The present surface layer is mostly original subsoil. In-
cluded in mapping were small areas of modera.tely eroded
soils. A few gullies have formed in each area.

Hay and pasture crops can be grown on this soil. Pas-
ture crops respond well to lime and fertilizer. The avail-
able moisture capacity is medium. Erosion resulting from
rapid runoff is the major hazard. (Capability unit VIe-1;
woodland group ¢)

Cory Series

This series consists of deep, somewhat poorly drained
soils that have a medium-textured surface layer and a
medium-textured to moderately fine textured subsoil.
These soils are on uplands They formed in loess. The
native vegetation was prairie grass,

A typmal profile has a 13- mch surface layer of silt
loam, very dark gm;ylsh brown in the upper 8 inches and
light brownish gray in the lower part. The subsoil is 39
1nches thick and consists of three layers. The uppermost
6 inches 1s light brownish-gray, friable heavy silt loam.
The next, 23 inches is gray, firm silty clay loam. The rest
is yellowish-brown, firm light silty elay loam. The under-
lying material is yellowish-brown, friable stlt loam. All
layers except the upper 8 inches of the surface Iaver are
mottled.

Permeability and surface runofl are slow, and the avail-
able moisture capacity 1s high. The organic-matter con-
tent is high. The surface layer is medium acid unless it
has been limed.

Nearly level soils of this series occur on the uplands in
the northern part of this county, near Farmershurg,

Typical profile of Cory silt loam in a cultivated field,

at, a point 440 feet south and 50 feet west of the northeast
corner of the SE1{NW1/ sec. 6, T. 9 N, R. 8 W.

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) silt
loam; weak, medium, granular structure; friable when
moist; medinm acid; abrupt, smooth boundary.

A2—S8 to 12 inches, light brownish-gray (10YR 6/2) silt loam;
many, fine, distinct, yellowish-brown (10YR 5/6) mottles;
friable when maoist ; weak, thick, platy structure; few old
root holes and wormholeg are filled with dark grayish-
brown (IYR 4/2) silt loam; very strongly acid; clear,
wavy houndary.

B1—13 to 19 inches, light brownish-gray {(10YR 6/2) heavy
gilt loam ; common, fine, distincet, yellowish-brown (10YR
5/6) mottles; weak, medium, subangular blocky struc-
ture ; friable when moist ; very strongly acid; clear, wavy
boundary.

B21t—15 to 42 inches, gray (10YR 5/1) silty clay loam;
many, medinm, distinet, yellowish-brown (10YR 5/4)
mottles ; moderate, medium, prismatic structure bhreaking
to moderate, medinm, angular and subangular blocky ;
firm when moist; many, soft, black (10YR 2/1) concre-
tions of iron and manganese ; thick, gray (10YR 6/1) clay
films on most ped faces and thick, light-gray (10YR 7/1)
silt films on many of the prisms; mediom acid; clear,
wavy boundary.

B22t—42 to 52 inches, yellowish-brown (10YR 5/8) light silty
clay loam: many, medium, distinct, gray (10YR 6/1)
mottles; weak, cearse, subangular blocky structure; firm
when moist; few, soft, black (10YR 2/1) concretions of
iron and mangancse; medium acid; gradual, wavy
boundary.

(—52 to 60 inches -+, vellowish-brown (10YR 5/8) silt loam ;
common, mediwn, distinet, gray (I0YR 5/1) mottles;
massive ; friable; some dark-gray (10YR 4/1) clay flows;
glightly acid.

The Ap horizon ranges from very dark gray to very dark
grayish brown in coler and from 7 to 10 inches in thickness.
The depth to mottfling ranges from 7 to 15 inches. The C hori-
zon is medium acid to slightly acid.

Cory silt loam (Co}.—This soil occurs mainly as areas
4 to 12 acres in size, but a few areas are as much as 60
acres in size. The slope range is 0 to 2 percent. Included
in mapping were a few small areas of Iva silt loam, 0 to
9 percent slopes,

Corn, soybeans, hay, and pasture can be grown if a
drainage system is established and maintained. Crops re-
spond well to lime and fertilizer. Wetness is the major
limitation, {Capability unit IIw-2; woodland group 23)

Cuba Series

The Cuba series consists of deep, well-drained soils
that have a medium-textured surface layer and subsoil.
These soils are on bottom lands. They formed in material
washed from upland areas. The native vegetation was
mixed hardwood forest.

A typieal profile has a 9-inch surface layer of dark
grayish-brown silt loam. The subsoil is about 27 inches
of dark yellowish-brown, friable silt loam. The underly-
ing material is brown and vellowish-brown, friable silt
loam.

Permeability is moderate, surface runoff is slow, and
the available moisture capacity is high. The organic-
matter content is low. The surface layer is strongly acid
or medium acid unless it has been limed.

Nearly level soils of this series occur on narrow creek
bottoms in the castern half of this county.
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Typical profile of Cuba silt loam in a cultivated field,
at a point 275 feet west and 50 feet north of the southeast
corner of sec. 4, T. 7 N, R. 8 W.

Ap—0 to 9 inches, dark grayish-brown (I0YR 4/2) gilt loam ;
weak, fine, granular structure ; friable when moist; slight-
iF acid; clear, smooth houndary.

B2—9 to 36 inches, dark yellowish-brown (I0YR 4/4) sili
leam ; weal, fine, granular structure ; friable when moist;
gtrongly acid; gradual, smooth boundary.

C—26 to 50 inches -+, prown (10YR 5/3) and ycllowish-brown
(10YR &5/4) silt loam; massive; friable when moist;
strongly aeid.

The Ap horizon ranges from dark grayish brown to brown
in color, and the B horizon ranges from dark brown to dark
vellowish brown. In seme areas a few faint mottles oceur
below a depth of 30 inches. The € horizon is dominantly silt
loam or loam but contains thin lenses of fine sand. It is me-
dinm acid to strongly acid.

Cuba silt loam (Cul.—This goil occurs as narrow bands
along small streams and on natural levees on creek bot-
toms. It is likely to be flooded in winter and spring. The
slope range is O to 2 percent. Included in mapping were
small areas of soils that have a surface layer of loam.
Also included were small tracts of moderately well
drained soils.

Corn, soybeans, hay, and pasture are suitable crops.
Small grain and alfalfa are less suitable because they are
severely damaged by flooding. Crops respond well to lime
and fertilizer. Flooding is the major hazard. (Capability
unit 1-2; woodland group 8)

Eel Series

This series consists of deep, moderately well drained
s0ils that have a medium-textured surface layer and sub-
soil. These soils are on bottom lands. They formed in
alluvium, The native vegetation was mixed hardwood
forest.

A typical profile has an 8-inch surface layer of dark
grayish-brown silt loam. The subsoil is about 8 inches of
dark-brown, friable silt loam. The upper 14 inches of
the underlying material is dark yellowish-brown, mot-
tled, friable silt loam stratified with thin layers of fine
sandy loam. The lower part to a depth of more than 50
inches is grayish-brown, mottled, friable, stratified silt
loam, loam, and sandy loam,

Permeability is moderate, surface runoff is slow to very
slow, and the available moisture capacity is high. The
organic-matter content is low. The surface layer and the
underlying material are slightly acid to mildly alkaline.

Nearly level soils of this series occur on bottom lands
of the Wabash River.

Typical profile of Eel silt loam in a cultivated field, at
a point 120 feet east and 30 feet south of the northwest
corner of the SE14NW1I4 sec. 6, T. 9 N, R. 10 W,

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine, granular structure; friable when moist; neu-
tral; abrupt, smooth boundary.

B2-—8 to 16 inches, dark-brown (10YR 4/3) silt loam; weak,
coarse, granular structure; friable when moist; neuotral;
gradual, wavy boundary.

C1—16 to 30 inches, dark yellowish-brown (10YR 4/4) silt
loam stratified with thin layers of fine sandy loam ; com-
mon, medinm, distinet, grayish-brown {(10YR 5/2) mottles;
maggive ; friable when moist; gradoal. wavy honndary

(2—30 to 50 inches -}-, grayish-brown (10YR 5/2), stratified
gilt loam, loam, and sandy loam; many, fine, distinct,
dark-brown (10YR 4/3) mottles; massive; friable when
moist ; nentral.

The Ap horizon ranges from dark grayish brown to brown
in color, and the €1 horizon from dark yellowish brown to
yvellowish brown., The depth to mottling ranges from 16 to 24
inches. The ¢ horizon is mainly loam or light silty clay loam
but containg thin strata of sandy Ioam. It is neutral to mildly
alkaline.

Eel silt loam (Fs).—This soil is in the natural drainage-
ways on large bottom lands. It is slightly lower than
the surrounding well-drained soils on bottom lands. Tt is
likely to be flooded in winter and spring. The slope range
is 0 to 2 percent. Included in mapping were small areas
of somewhat poorly drained soils and a few areas of
maderately well drained soils that have a surface layer
of loam,

RRow crops, hay, and pasture are suitable. Alfalfa and
small grain are less sultable because they are damaged
by flonding. Flooding between December and June is the
major hazard, and wetness is a slight limitation. (Capa-
bility unit T-2; woodland group 8)

Elston Series

The Elston series consists of deep, well-drained soils
that have a medium-textured to moderately coarse tex-
tured surface layer and a moderately coarse textured to
moderately fine textured subsoil. These soils are on ter-
races, They formed in loamy material. The native vege-
tation was prairie grass.

A typical profile has a 14-inch surface layer of loam.
The upper 8 inches is very dark brown to very dark gray,
and the lower part is very dark brown. The subsoil is
ahout 44 inches thick. The upper 23 inches is dark-brown
and brown, friable to firm heavy loam and light sandy
clay loam. The lower part is dark yellowish-brown, fri-
able sandy loam. The underlying material, at a depth of
58 inches, is brown, loose sand interbedded with thin
layers of gravel.

Permeahility is moderate, surface runoff is slow, and
the available moisture capacity is medium. The organic-
matter content is high. The surface layer is medinm acid
unless it has been ltmed.

Nearly level to gently sloping soils of this series occur
on terraces cast of the Wabash River, in the southwestern
part of this county.

Typical profile of Elston loam in a cultivated field, at
a, point 175 feet south and 135 feet east of the northwest
corner of the NW145K1/] sec. 34, T. 7 N, R. 10 WV,

Ap—0 to 8 incheg, very dark brown (10¥R 2/2) to very dark
gray (10YR 3/1) loam: weak, medium, granular strue-
ture; friable when moist; medium acid; abrupt, smooth
houndary. )

Al—8 to 14 inches, very dark brown {10YR 2/2) loam ; mod-
erate, coarse, granunlar structure; friable when moist;
medinm acid; clear, smooth boindary.

B21t—14 to 25 inches, dark-brown (10¥YR 3/3) heavy loam;
crushes to brown (10YR 4/3); weak to moderate, fine,
subangular blocky structure; friable when moist; thin
clay filng on most ped faces; medium acid; clear, smooth
houndary.

B22t—25 to 37 inches, brown (10YR 5/3) light sandy clay
loam ; moderate, medinm, subangular blocky structure;
firm when moist; thin clay films on ped faces; medium
to strongly acid; clear, smooth boundary. :
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B5—38T7 to 58 inches, dark yellowish-brown (10YR 4/4) sandy
loam ; weak, coarse, subangular blocky structure; friable
when moist; scattered small pebbles; strongly acid; elear,
smooth boundary.

IIC—58 to 64 inches 4, brown (I0YR 5/3) stratified sand;
interbedded with thin layers of gravelly sand and fine
gravel; loose; slightly acid.

The Ap horizon ranges from black to very dark grayish
brown in color and from 12 to 16 inches in thickness. The
colors of the B horizon include brown, dark brown, and dark
vellowigh brown. The texture of the B2it and B22t horizons
is loam, light sandy clay loam, or light clay leam, The depth
to the 11C horizon ranges from 36 to 60 inches. This horizon
iz medium acid to glightly acid in the upper part and becomes
mildly alkaline with depth.

Elston fine sandy loam, 0 to 2 percent slopes (FiA).—
This soil is on broad terraces along the Wabash River.
Included in mapping were small areas of gently sloping,
sandy soils.

Grain sorghum, corn, soybeans, small grain, hay, and
pasture are suitable crops. Potatoes, tomatoes, green
beans, and other vegetables can be grown under irriga-
tion. Surface runoff is very slow. The medium available
moisture capacity and slight droughtiness are limitations.
In years when rainfall is less than normal or is poorly
distributed, crops are subject to severe damage from
drought. (Capability unit TTTs-2: woodland group 23)

Elston fine sandy loam, 2 to 6 percent slopes (FIB}.—
This soil is on short breaks on broad terraces along the
Wabash River. Included in mapping were small areas of
moderately eroded sandy soils. Also included were a few
areas of moderately sloping sandy soils,

Grain sorghum, corn, soybeans, small grain, hay, and
pasture are suitable crops. Dotatoes, tomatoes, preen
beans, and other vegetables can be grown under irrigation.
Erosion resulting from slow surface runoff is a hazard.
The medium available moisture capacity is a limitation,
In years when rainfall ig less than normal or is poorly
distributed, crops are subject to severe damage from
drought. (Capability unit 1T1e-13; woodland group 23)

Elston loam, 0 to 2 percent slopes {FuA)—This soil is
on broad terraces along the Wabash River. It is the
most extensive of the Elston soils. Included in mapping
were a few small areas of soils that have a surface layer
of silt loam,

Corn, soybeans, grain sorghum, small grain, hay, and
pasture are suitable crops. Potatoes, tomatoes, green
beans, and other vegetables can be grown under irriga-
tion. Surface runoff is slow. The medium available mois-
ture capacity is a limitation. In vears when rainfall is
less than normal or is poorly distributed, crops are sub-
ject to damage from drought. (Capability unit ITs-2;
woodland group 23)

Elston loam, 2 to 6 percent slopes (EuB)—This soil is
on breaks below nearly level terraces along the Wabash
River. Included in mapping were small areas of mod-
erately eroded sandy soils.

Corn, soybeans, grain sorghum, small grain, hay, and
pasture are suitable crops. Potatoes, tomatoes, green
beans, and other vegetables can be grown under irriga-
tion. Crops respond well to fertilizer. Erosion is a hazard,
The medium available moisture capacity is a limitation.
In years when rainfall is less than normal or is poorly
distributed, crops are subject to damage from drought.
Becanse of the short and irregular slopes, erosion control

practices are limited to minimum tillage, contour farm-

ing, and the use of winter cover crops. (Capability unit
1Te-8; woodland group 23)

Fox Series

The Fox series consists of deep, well-drained soils that
have a medium-textured to moderately coarse textured
surface layer and a moderately fine textured subsoil.
These soils are on terraces. They formed in 24 to 42 inches
of outwash over gravel and sand. The native vegetation
was mixed hardwood forest.

A typieal profile has an 8-inch surface layer of brown
Ioarm. The subsoil is about 33 inches thick. The upper 11
inches is brown to reddish-brown, firm clay loam. The
lower part is reddish-brown, firin gravelly clay loam. The
underlying material is brown, stratified, loose gravel and
gand.

Permeability is moderate, surface runoff is slow, and
the available moisture capacity is medinm to low. The
organic-matter content is low.

Nearly level to gently sloping soils of this series oceur
on gravelly terraces in the southwestern part of this
county.

Typical profile of Fox loam in a cnltivated field (now
a gravel pit), at a point 150 feet north and 125 feet east
of the southwest corner of the NI14 sec. 7, T. 9 N, R.
10 W,

Ap—0 to 8 inches, brown (10YR 5/8) loam; weak, fine, gran-
ular structure; friable when moist; slightly acid; abrupt,
gmooth houndary.

Blt—=& to 12 inches, brown (T4YR 4/4) light clay loam ; mod-
erate, medium, angular and subangular blocky structure;
firm when moist; medinm acid; clear, smooth boundary.

B21t—12 to 19 inches, reddish-brown (5YR 4/4) clay loam;
some gravel in lower part; moderate, medium and coarse,
angular and subangular blocky structure; firm when
maoist; thin, dark-brown (7.5YR 3/2) and dark reddish-
brown (3YR 3/4) clay films on ped faces; medinm aecid;
clear, wavy houndary,

B22t—19 to 41 inches, reddish-brown (5YR 4/3) gravelly clay
loam ; moderate, medium and coarse, subangular blocky
structure; firm when moist; thin, dark-brown (7.5YR
3/2) clay films on ped faces; medium acid; abrupt, irreg-
ular boundary; tongues 6 to 12 inches thick extend into
the underlying material.

11C—41 to 60 inches 4, brown (10YR 5/3) stratified gravel
and sand; loose; calcareous.

The Ap horizen ranges from dark grayish brown fo brown
in ¢olor and from loam to sandy loam in texture. In some
places where the Ap horizon is sandy leam, the B2 horizon is
sandy clay loam. The tongues of B2 material that extend into
the LIC horizon vary in thickness and number., The depth
ta the IIC horizon ranges from 24 to 42 inches.

Fox sandy loam, (} to 2 pereent slopes (FsA)—This soil
is on broad terraces along the Wabash River.

Grain sorghum, corn, soybeans, small grain, hay, and
pasture are suitable crops. Potatoes, tomatoes, green
beans, and other vegetables can be grown under irriga-
tion. Permeability is moderate, and surface rnoff is
slow. The low available moisture capacity is a limitation.
In years when rainfall is less than normal or is poorly
distributed, crops are subject to very severe damage from
drought. (Capability unit ITTs-£; woodland group 2)

Fox sandy loam, 2 to 6 percent slopes {FsB}—This soil
is on breaks on broad ferraces along the Wabash River.
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Included in mapping were small areas of gently sloping
and moderately sloping soils that are moderately eroded.

Grain sorghum, corn, soybeans, small grain, hay, and
pasture are suitable crops. Potatoes, tomatoes, green
heans, and other vegetables can be grown under irriga-
tion. Erosion is a hazard, and the low available moisture
capaclty is a limitation. In years when rainfall is less
than normal or is poorly distributed, crops are subject
to severe damage from drought. (Capablhtv unit I1Te-13;
woodland group 2)

Fox loam, 0 to 2 percent slopes (FxA).—This soil is on
broad terraces east of the Wahash River. Included in
mapping were a few small tracts that have a surface
layer of silt loam.

Corn, soybeans, grain sorghmn, small grain, hay, and
pasture are suitable crops. Potatoes, tOITl"LtOB"-‘a, green
heans, and other vegetables can he grown under irriga-
tion. Permeability 1s moderate, and surface runoff i
slow. The medinm available moisture capacity is a limita-
tion. In years when rainfall is less than normal or is
poorly distributed, crops are subject to damage from
dronght. (C‘lpablhty unit ITs-1; woodland pgroup 1)

(Genesee Series

The Genesee series consists of deep, well-drained soils
that have a medium-textured surface layer and subsoil.
These soils are on bottom lands. They formed in alluvium.
The native vegetation was mixed hardwood forest.

A typical pmﬁle has a 9-inch surface layer of dark
grayish-brown gilt loam. The subsoil is about 21 inches
of hrown, friable loam. The underlying material is dark
yellowish-brown to vellowish-brown, frlable, stratified
loam, fine sandy loam, and silt loam.

Permeability is moderate, surface runoff is slow to very
slow, and the av atlable moisture :apacity is high, The
organic-matter content is low. The surface layer and the
undcrh Ing material are glightly acid to mildly alkaline.

Nearly level soils of this series occur on hottom lands
of the Wabash River.

Typical profile of Genesee silt loam in a ecultivated
field, at a point 700 feet north and 250 feet west of the
southeast corner of the NEL/NE1] sec. 1, T. 9 N, R. 11 W,

Ap—~0 to 9 inches, dark grayish-brown (10¥YR 4/2) silt loam;
weak, medium, granular structurc; friable when moist;
neutral; abrupt, smooth boundary.

B2—9 to 30 inches, brown (10YR 4/8) loam ; massive to very
weak, coarse, granular structure; friable when moist;
neutral ; elear, smooth boundary.

C—30 to 50 inches -, dark yellowish-brown (10YR 4/4) to
rvellowish-brown (10YR 5/4), stratified loam, fine sandy
loam, and silt loam; weak, coarse, granular structure;
friable when moeist; neutral.

The Ap horizon ranges from dark grayish brown to brown
in ecolor, and the B horizon from brown to dark yellowish
brown. The texture of the C horizon ranges from loam, fine
sandy loam, and silt loam to light silty clay loam that contains
lenses of sand. The reaction of the C horizon is neufral to
mildly alkaline.

Genesee silt loam (Gs).—This soil is on broad bottom
lands along the Wahash River. The slope rapge is Q to 2
percent. Most areas are protected by levees|(fig. 3}, but
flooding resulting from seepage and surface FomOfOecurs
in some areas. Included in mapping were small areas of
moderately well drained soils on drainageways. Also in-

cluded were a few small areas of solls that have a surface
layer of loam,

All the crops commonly grown in the county are suita-
ble, but alfalfa and small grain are likely to be severely
damaged by prolonged floods. Flooding hetween the
months of December and June is the major hazard.
(Capability unit I-2; woodland group 8)

Genesee Series, Sandy Variant

The (Genesee series, sandy variant, congists of deep,
well-drained soils that have a moderately coarse textured
surface layer and a medium-textured to modelatelv coarse
textured subsoil, These soils are on bottom lands. They
formed in alluvium. The native vegetation was mixed
hardwood forest,

A typiecal profile has an 8-inch surface layer of dark
grayish-brown fine sandy loam. The upper 4 inches of
the subsoil is brown, very friable fine sandy loam, and
the lower 4 inches is dark-brown, friable loam. 'I‘he un-
derlying material is yellowish-brown, very friable fine
sandy Joam over stratified loam, fine sandy loam, and
loamv fine sand.

Permenbility is moderately rapid, surface runoff is
slow, and the available moisture capacity is medium. The
organic-matter content is low. The surface Iayer is
slightly acid to mildly alkaline.

Nearly level soils of this series oceur on bottom lands
near old channels and oxbows of the Wabash River.

Typical profile of Genesee fine sandy loam, sandy

rariant, in a cultivated field, at a point 450 feet, south and
150 feet west of the northeast corner of the NW1/ sec.
9, T.8 N, R. 11W,

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) fine sandy
loam; weak, fine, granular structure; very friable when
moist ; neutral ; abrapt, smooth houndary.

B21—8 to 12 inches, brown (10YR 5/3) fine sandy loam;
weak, fine, granular gtrueture ; very friable when moist;
neutral ; elear, smooth boundary.

B22—12 to 16 inches, dark-brown (I0YR 2/3) loam: weak,
fine, granular structure; friable when moist; newtral;
clear, smooth boundary.

C1—16 to 24 inches, yellowishi-brown (10YR 5/4) fine sandy
loam ; masgive; very friable when moist; neutral; grad-
ual, wavy boundary.

C2—24 to 48 inches, yellowish-brown (10YR 5/4) stratified
loam, fine sandy loam, and loamy fine sand (the layers of
loamy fine sand are 2 to 4 inches thick); very friable
when moist; calearcous.

The Ap horizon ranges from dark grayish brown to brown
in color. It is slightly acid to mildly alkaline. The B horizon
commonly consists of 1-inch to 10-inch layers of loam and fine
sandy loam. Thin strata of fine sand and minor amounts of
sravel are in the C2 horizon in some areas. The C horizon
iz neutral to mildly alkaline.

Genesee fine sandy loam, sandy variant (Gr).—This
soil is on natural levees near stream channels and ox-
bows. Tt 1s likely to be flooded in winter and spring. The
slope range is O to 2 percent. Included in mapping were
areas of soils that have a surface layer of loamy fine sand.

Corn, soybeans, grain sorghum, hay, and_pasture are
suitable crops. Alfalfa and small grain are less suitable,
hecause they are subject to dftmaﬂ'e from overflow in some
areas. Crops respond well to feltﬂl/er Flooding between
the months of December and June is the major hazard.
In years when rainfall is less than normal or is poorly
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Figure 3—Levee (background) on Genesee silt loam. Pumping plant and structure at right discharge surface water through the levee
into the Wabash River.

distributed, crops are subject to damage from drought.
(Capability unit 1-2; woodland group 8)

Gullied Land
Gullied land [Gu]mum's on uplands throughout

the county. It has moderate to strong slopes. The areas
are 3 to 20 acres in size and are associated with areas of
Alford, Cincinnati, Hickory, and Princeton soils. Most
of the areas of Gullied land are underlain by till, but a
few are underlain by sandstone and shale.

This land type needs a cover of permanent vegetation.
It is suited to trees, grass, and shrubs. Some areas are
well suited to Christmas trees. Most areas have been
abandoned. Weeds, grass, and a few trees are starting to
grow. Some areas have been planted to trees. Runofl and
erosion are the major hazards. A cover of permanent
vegetation would help to stabilize the soil material and
control runofl and would provide cover for wildlife,
(Capability unit VITe—4: woodland group 3)

Henshaw Series

The Henshaw series consists of deep, somewhat poorly
drained soils that have a medinm-textured surface layer
and a moderately fine textured subsoil. These soils are

on terraces. They formed in lakebed deposits. The native
vegetation was mixed hardwood forest.

A typical profile has a 12-inch surface layer of silt
loam, dark grayish brown in the upper 8 inches and
pale brown in the lower part. The subsoil is about 30
inches of firm silty clay loam, pale brown in the upper-
most 4 inches, light }m]ﬁ)\\'ish brown in the next 8 inches,
light brownish gray in the next 9 inches, and light yel-
lowish brown below that. The subsoil is mottled through-
out. The underlying material is gray, mottled, friable,
stratified silty clay loam and silt loam.,

Permeability and surface runoff are slow, and the
available moisture capacity is high. The organic-matter
content is low. The surface layer is medium acid nnless
it has been limed.

Nearly level to gently sloping soils of this series occur
on terraces in the south-central and northwestern parts
of this county.

Typical profile of Henshaw silt loam in a cultivated
field, at a point 300 feet north and 100 feet west of the
southeast corner of the NE14SEL sec. 29, T. 7T N, R. 9 W.

Ap—0 to § inches, dark grayish-brown (10YR 4/2) siit loam;
weak, fine and medinm, granular structore ; frinble when
moist : neutral ; clear, smootll boundary.

A28 to 12 inches, pale-brown (1I0YR 6/3) silt loam; few,
medinm, distinet, vellowish-brown (10YR 5/4) mottles;
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Figure 4—Gullied land.

weak, medium, granular structure; friable when moist;
neutral ; clear, smooth boundary.

B21t—12 to 16 inches, pale-brown (10YR 6/3) silty clay loam;
common, medium, distinct, yellowish-brown (10YR 5/4-
3/8) mottles; moderate, medium, subangular blocky struc-
ture; firm when moist; thin, discontinuous, gray (10YR
5/1) clay films on ped faces; strongly acid; gradual,
smooth boundary.

B22t—16 to 24 inches, light yellowish-brown (10YR 6/4) silty
clay loam; many, medium, faint, gray (10YR 6/1) mot-
tles; moderate, medium, subangular blocky structure;
firm when moist; thin, discontinuous, gray (10YR 5/1)
clay films on ped faces; strongly acid; clear, smooth
boundary.

B23t—24 to 33 inches, light brownish-gray (10YR 6/2) silty
clay loam; many, medium, prominent, yellowish-brown
(10YR 5/4-5/6) mottles; weak, medium, prismatic struc-
ture breaking to moderate, medium, angular blocky; firm
when moist; thin, gray (10YR 5/1) clay films on ped
faces; fine, common, black (10YR 2/1) concretions of
iron and manganese; strongly acid; gradual, smooth
boundary.

IIB3—33 to 42 inches, light yellowish-brown (10YR 6/4) heavy
silty clay loam; many, medium, faint, yellowish-brown
(10YR 5/4) mottles; weak, coarse, prismatic structure
breaking to weak, coarse, subangular blocky; firm when
moist; thin, gray (10YR 5/1) clay films on ped faces;
common, medium, black (10YR 2/1) econcretions of iron
and manganese ; slightly acid; gradual, smooth boundary.

IIC—42 to 60 inches 4, gray (10YR 6/1), stratified silty clay
loam and silt loam; many, coarse, prominent, yellowish-
brown (10YR 5/8) mottles; massive; friable when moist;
calcareous (soft concretions of carbonate).

The Ap horizon ranges from dark grayish brown to brown
in color and from 8 to 12 inches in thickness. The depth to

mottling ranges from 6 to 12 inches. The B2 horizon ranges
from silty clay loam to light silty clay in texture. The depth
to the C horizon ranges from 34 to 50 inches.

Henshaw silt loam, 0 to 2 percent slopes (HeA).—This
soil is in broad lakebeds on terraces. Included in mapping
were small areas of moderately eroded soils at the head
of drainageways.

Corn, soybeans, small grain, hay, and pasture can be
grown if a drainage system is established and maintained.
Wetness is the major limitation. (Capability unit ITw-2;
woodland group 5)

Henshaw silt loam, 2 to 4 percent slopes, eroded
(HeB2).—This soil occurs as small, narrow areas at the
base of more steeply sloping soils and at the head of
small drainageways. From 3 to 5 inches of its original
surface layer has been lost through erosion. The present
surface layer is a mixture of the rest of this original
surface layer and some of the brown subsoil. Included in
mapping were small areas of slightly eroded soils.

Corn, soybeans, small grain, hay, and pasture can be
grown if a drainage system is established and main-
tained. Wetness is the major limitation, and erosion is a
hazard. (Capability unit IIw-2; woodland group 5)

Hickory Series

The Hickory series consists of deep, well-drained soils
that have a medium-textured surface layer and mainly a
moderately fine textured subsoil. These soils are on up-
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lands. They formed in a deposit of no more than 20 inches
of loess and the underlying material weathered from till.
The native vegetation was mixed hardwood forest.

A typical profile has a 7-inch surface layer of silt loam.
The upper 2 inches is very dark gray, and the lower part
is pale brown. The subsoml is about 43 inches thick. The
uppermost 4 inches is light yellowish-brown, friable silt
loam. Below this is 8 inches of yellowish-brown, firm silty
clay loam, over 22 inches of strong-brown, firm clay loam.
The lowermost 9 inches of the subsoil is yellowish-brown,
firm clay loam. The underlying material is grayish-brown,
friable loam.

Permeability is moderate, surface runoff 1s rapid, and
the available moisture capacity is high. The organic-
matter content is low,

Moderately steep to very steep soils of this serieg occur
on the uplands in the eastern and northern parts of this
county.

Typical profile of Hickory silt loam in a wooded area,
at a point 450 feet south and 400 feet west of the north-
east corner of sec. 23, T. 8 N,, R. § W.

Q2—14 inch to 0, partly decompozed leaf litter; very strongly
acid.

Al—0 to 2 inches, very dark gray (10YR 3/1) xilt loam;
moderate, fine, granular structure; friable when moist;
very strongly acid; abrupt, wavy boundary.

A2—2 to T inches, pale-brown (10YR 6/3) silt loam; moder-
ate, thick, platy structure; friable when meist ; abundant
ronts ; some wormhole fillings of Al material; very strong-
1y acid; clear, smooth boundary.

B1—7 to 11 inches, light yellowigh-brown (I10YR 6/4) siit
loam: weak, medium, subangular blocky structure; fri-
able when moist; strongly acid; clear, smooth boundary.

IIB21t—11 to 19 inches, yellowigh-brown (10YR 5/6), gritty
silty ¢lay loam; moderate, medinm, subangular blocky
structure; firm when moist; strongly acid; clear, wavy
boundary.

IIR22t—19 to 41 inches, strong-brown (7.5YR 5/6) clay loam;
moderate, medium, subangular blocky strueture; firm
when moist; few clay films and concretions of manganese;
medium acid; gradual, smooth boundary.

IIB3t—41 to 50 inches, yellowish-brown (10YR 5/6) clay
loam; weak, coarse, subangular blocky structure; firm
when moist ; few concretions of manganese ; medium acid;
graduzl, smooth boundary.

TIC—50 to 60 inches -4, grayisu-brown (10YR 5/2) loam till;
massive ; friable when moist; caleareous.

In areas used ag pasture, the surface layer Is dark grayish
brown. The B horizon is predominantly clay loam in texture,
but it ranges from loam to silty elay loam. It ranges from
24 to 50 inches in thickness and is medium acid to strongly
acid in the lower part. The IIC horizon ranges from loam to
c¢lay loam in texture.

Hickory silt loam, 18 to 25 percent slopes {HkE).—This
soil is on slopes below ridgetops. Included in mapping
were small areas of moderately eroded soils.

This soil is suitable for use as permanent pasture and
woodland. Runoff and eroston are the major hazards.
(Capability unit VIe-1; woodland group 2)

Hickory silt loam, 25 to 35 percent slopes (HkF),—This
soil is on the side slopes of natural draws below ridge-
tops. Included in mapping were small areas of moder-
ately eroded soils. Also included were small areas of soils
that have a reddish-brown, rapidly permeable lower sub-
goil and underlying material.

This soil is suitable for nuse as permanent pasture ancd
woodland. Runofl and erosion are the major hazards.
(Capability unit VIe-1; woodland group 2)

Hickory silt loam, 18 to 35 percent slopes, severely
ereded (HkF3).—This soil is on the side slopes of drainage-
ways and in areas below ridgetops. From 5 to 7 inches
of its original surface layer has been lost through ero-
sion. The present surface layer iz mostly original subsoil.
There are a few gullies in some areas. Included in map-
ping were small areas of moderately eroded soils. Also
included were small areas of soils that have a reddish-
brown, rapidly permeable subsoil and underlying mate-
rial. Small tracts of very steep soils oceur in some areas,

This soil is suitable for use as woodland. Runoff and
erosion are the major hazards. (Capability unit VIe-1:
woodland group 2)

Hickory silt loam, 35 to 50 percent slopes [HkG).—This
soil is on escarpments and on the side slopes of deep
valleys. Included in mapping were small areas of med-
erately eroded soils.

This soil is suitable for use as woodland. Runoff and
erosion are the major hazards, A permanent cover of vege-
tation helps to control runoff and erosion. {Capability
unit VI1Ie-1; woodland group 4)

Iona Series

The Tona series consists of deep, moderately well
drained soils that have a medinm-textured surface layer
and a moderately fine textured to medinm textured sub-
soil. These soils are on uplands. They formed in silty
toess. The native vegetation was mixed hardwood forest.

A typical profile has a T-inch surface layer of dark
grayish-brown silt loam. The subseil is about 43 inches
thick. The uppermost 5 inches is brown, friable light
silty clay loam. The middle 22 inches is yellowish-brown,
mottled, firm silty clay loam. The rest is light yellowish-
brown to brownish-yellow, friable silt loam, The under-
Iying material iz light vellowish-brown, friable silt.

Permeability is moderately slow, surface runoff is slow
to medium, and the available moisture capacity is high.
The organic-matter content iz low. The surface layer is
medium acid unless it has been limed.

Nearly level to gently sloping soils of this series occur
on the uplands in the western half of this county.

Typical profile of Tona silt loam in a cultivated field,
at a point 300 feet north of the junction of U.S. High-
way 41 and State Highway 58, SW14 sec. 10, T, 6 N,,
R. 9 W. (distance measured from center of Highway 58).

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

B1t—T7 to 12 inches, brown {10YR 5/8) light gilty clay loam;
moderate, fine, subangular blocky structure; friable when
moist; few light brownigh-gray (10YR 6/2) silt coatings in
cracks and on ped faces; medinm acid; clear, smooth
bhoundary.

B21t—12 to 20 inches, yellowish-brown {10YR 5/4) silty clay
loam; common, medium, faint, pale-brown (10YR 6/3)
mottles; moderate, medium, anguwlar and subangular
blocky structure; firm when meoist; few, thin, brown
(10YR 4/3) clay films on ped faces; medinm acid: clear,
wavy boundary.

B22t—20 to 34 inches, yellowish-brown (I10YR 5/4) silty clay
loam ; common, medium, distinct, brownish-yellow (10YR
6/6) and grayish-brown (10YR 5/2) mottles; moderate,
medium and coarse, sunhangular blocky structure; firm
when moist ; few, thin, brown (10YR 4/3) clay films on
ped faces; light brownish-gray (10YR 6/2) silt streaks
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along vertical cracks; few very dark brown (10YR 2/2)
concretions of iron and manganese ; strongly acid, grading
to sglightly aeid to neutral in lower part:; clear, wavy
houndary.

B3—34 to 50 inches, light yellowish-brown (10YR 6/4) to
brownish-rellow (10YR 6/6) silt loam ; weak, coarse, sub-
angular blocky structure; friable when moist; thin gray-
ish-brown (I0YR 572} clay films on some ped faces,
nentral; c¢lear, wavy boundary.

C—50 to 60 inches -+, light yellowish-brown (10YR 6/4) silt;
maggive ; friable when moist; calcareouns.

The Ap horizon ranges from dark grayish brown to brown

“in color. The depth to mottling ranges from 12 to 24 inches.

The depth to caleareous material ranges from 36 to 60 inches.

Iona silt loam, 0 to 2 percent slopes {loAl.—This soil
1s on short, narrow ridges in the southern and western
parts of the county. Included in mapping were small
areas of somewhat, poorly drained soils and small areas
of gently sloping soils.

Corn, soybeans, small grain, hay, and pasture are
suitable crops. Crops respond well to lime and fertilizer.
Surface runoff is slow. This soil has no serious limita-
tions, (Capability unit I-2: woodland group 1)

Iona silt loam, 0 to 2 percent slopes, eroded (10B2).—
This soil is on narrow ridges and side slopes next to
drainageways. From 2 to 4 inches of its original surface
layer has been lost through erosion. The present surface
layer is a mixture of the rest of this original surface
layer and some of the brown subsoil. Included In map-
ping were small areas of slightly eroded soils.

Corn, soybeans, small grain, hay, and pasture are suita-
ble crops. Orchard crops are also suitable. Crops respond
well o lime and fertilizer. Erosion resulting from medi-
um surface runoff is the main hazard. (Capability unit
ITe-8; woodland group 1)

Tona silt loam, 2 to 6 percent slopes, severely eroded
{loB3).—This soil is at the head of draws and on side slopes
below ridgetops. From 5§ inches to all of its original
surface layer has been lost through erosion. The present
surface layer is mostly original subsoil. Included in map-
ping were a few gullied areas and a few small areas of
moderately eroded seils.

Corn, sovbeans, small grain, hay, and pasture are suita-
ble crops. Erosion resulting from medium surface runoff
is the main hazard. (Capability wnit ITIe-3; woodland
group 1)

Iva Series

The Iva series consists of deep, somewhat poorly
drained soils that have a medium-textured snrface layer
and mainly a moderately fine textured subsoil. These
soils are on uplands. They formed in silty loess. The
native vegetation was mixed hardwood forest.

A typical profile has a 12-inch surface layer of silt
loam, grayish. brown in the upper 9 inches and light
brownish gray in the lower part. The subsoil is about
28 inches thick. The uppermost 5 inches 1s light brown-
ish-gray, mottled, friable silt Toam. The middle 15 inches
15 vellowish-brown and light brownish-gray, firm silty
clay loam. The rest is gray to light brownish-gray, mot-
tled, firm light silty clay loam. The underlying material
ig light yellowish-brown, friable silt loam with yellowish-
brown mottles and gray streaks. The reaction of the un-
derlying material is slightly acid.

Permeability is slow, surface runoff is slow, and the
available moisture capacity is high. The organic-matter
content is low. The surface layer is medium acid unless
it has been liimed.

Nearly level to gently sloping soils of this serles occur
on the uplands in the eastern half of this county,

Typical profile of Iva silt loam in a cultivated field,
at a point 175 feet east and 150 feet south of the north-
west corner of the SELj sec. 10, T. 8 N.,, R. 9 ' W.

Ap—0 to 9 inches, grayish-brown (10YR 5/2) silt loam; mod-
erate, fine to medium, granular structure; friable when
moist; slightly acid; abrupt, smooth boundary,

AZ—D to 12 inches, light brownish-gray (10YR 6/2) siit loam;
few, fine, distinet, yellowish-brown (10YR 5/4) mottles;
weak to moderate, thick, platy structure; friable when
moist ; mediom acid; clear, wavy houndary.

B1—12 to 17 inches, light brownish-gray (10YE 6/2) silt loam;
common, medium, distinet, dark grayish-brown (10YR
4/2) and yellowish-brown (10YR 5/4) mottles; moderate,
medium, subangular blocky structure ; friable when moist ;
few, small, firm, dark-brown (10YR 3/3) concretions of
iron and manganese:; strongly acid; clear, smooth
boundary.

B21t—17 to 30 inches, yellowizh-brown (10YR 5/4) and light
brownish-gray (10YR 6/2) silty clay loam; moderate,
medinm, subangnlar blocky structure; firm when moist;
thin gray (10YR 5/1) clay films on peds and as fillings
in root channels ; few, small, firm, dark-brown (10YR 3/3)
concretions of iron and manganese; medium acid; grad-
ual, irregular boundary,

B22tg—30 to 40 inches, gray (10YR 6/1) to lght brownish-
gray (10YR G/2) light silty clay loam; many, coarse,
distinet, dark yellowishi-hrown (10YR 4/4) and yellowish-
brown (10YR 5/6) mottles; weak, medium to coarse, sub-
angular blocky structure; firm when moist; many, small,
dark-brown (10YR 3/3) concrefions of iron and manga-
nese; thin light-gray (10YR 7/2) silt coatings on some
ped faces and in crack fills; medium acid in upper part
but beeomes slightly acid in lower part; gradual, smooth
hoandary.

C—40 to 50 inches 4, light yellowish-hrown (10¥R G/4) silt
loam; many, medium, distinet, yellowish-brown {(I0YR
5/4-5/6) mottles and gray (10¥R 6/1) streaks; massive ;
friable when moist; slightly acid.

The Ap horizon ranges from dark grayish brown to erayish
brown in color, The depth to motiling ranges from 6 to 15
inches, and the depth to the C horizon ranges from 36 to 50
inches. The C horizon is medium acid to slightly acid.

Iva silt loam, 0 to 2 percent slopes (lvA]—This g0l 1s
on broad flats in the uplands. Included in mapping were
small areas of gently sloping soils around small natural
draws.

Corn, soybeans, small grain, hay, and pasture can be
grown on this soil if a drainage system is established
and maintained. Wetness is the major limitation. (Capa-
bility unit IIw-2; woodland group 5)

Ivasilt loam, 2 to 4 pereent slopes, eroded (ivB2.—This
soil is on ridges and slopes along drainageways. From
5 to 7 inches of jts original surface layer has been lost
through erosion. The present surface layer is a mixture
of the rest of this original surface layer and some of the
brownish-gray subsoil. Included in mapping were small
areas of severely eroded soils. ‘

Corn, soybeans, small grain, hay, and pasture can be
grown on this soil if a drainage system is established and
maintained. Wetness is the major limitation. Erosion is
g hazard. (Capability unit ITw—2; woodland group 5)
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Kings Series

'The Kings series consists of deep, very poorly drained
soils that have a fine-textured surface h} er and subsoil.
These soils are in depressions on lake terraces. They
formed in fine-textured, water-deposited sediments. The
native vegetution consisted of swamp forest and marsh
grass.

A typleal profile has a 16-inch surface layer of black
silty clay, The lower 10 inches is mottled. The subsoil is
about 32 inches thick, The upper 21 inches is dark-gray,
maottled, very firm silty clay, and the lower part is gray,
mottled, firm stlty clay. Vertical eracks in the subsoil are
filled with black surface seil. The underlying material is
gray, mottled, firm silty elay.

Permeability is very slow, and surface runoff is very
slow or ponded. The available moisture capacity ig high.
The organic-matter content is high, The surface layer is
neutral or slightly acid.

Soils of this series oceur along the Wabash River,

T}‘plcal profile of Kings sﬂtv clay m a enltivated field,

a point 50 feet west and 150 feet north of the sonth-
east corner of sec. 4, T 6 N, R, 10 W,

Ap—0 to § inches, Llack (10YR 2/1) silty elay; weak, fine,
grannlar structure; firm when meoist: neutral; ahrupt,
smoath boundary.

Al—46 to 16 incheg, black (10YR 2/1) s&ilty elay; few, fine,
distinct, hrown (10YR 4/4) mottles; weak, fine, angular
blocky strueture: firm when moist: a few slickensides on
ped faces; fresh Ap material in cracks; neuatral; gradual,
smooth boundary.

B21g—16 to 26 inches, dark-gray {N 4/0) heavy silty clay:
common, fine, distinet, strong-brown (7.5YR 5/6) and
vellowish-brown (10YR 576} mottles; moderate, medium
to coarse, angular bloeky structure; very firm when
moist: black (10YR 2/1) Ap material in cracks; notice-
able slickenside faces; neutral ; gradual, smooth boundary.

B22g— 26 to 37 inches, dark-gray (N 4/0) silty clay; many,
medium, distinet, reddish-brown (5YR 4/3) mottles; very
firm when moist; weak, medinom, prismatic structure
breaking to strong, coarse, angular bleocky; very firm
when moist: black (10¥YR 2/1) Ap material in ecracks:
distinet slickensides; neutral; gradual, wavy boundary.

B3g—37 to 48 inches, gray (N 5/0) silty clay; ecommon, me-
dinm, distinct, strong-brown {7.5YIR 5/6) mottles; weal,
medium, prismatic structure breaking to moderate, me-
dium, angular blocky: firm when moist; few dark-gray
(N 4/0) tubular tongnes extend downward ; neutral ; grad-
ual, wavy houndary.

(g—4% to 60 inches 4, gray (N 5/0) silty clay; comnon,
medium, distinet, yellowish-brown (10¥YR 5/8) mottles
and few, fine, distinet, dark-brown (7.5YR 4/4) mottles;
weak, coarse, angular blocky structure; firm when moist;
few light-gray (N 7/0) concretions of lime; caleareous.

The total thickness of the A horizon ranges from 15 to 22
inches. The dark-gray tubular tongues that extend dqwmv_m'rl
from the B3g horizon range from 1 inch to 2 inches in th}ek-
ness and are 8 to 12 inches apart. The depth to the C horizon
ranges from 36 to 60 inches.

Kings silty elay (Kg).—This soil is in depressions on
lake terraces near the Wabash River. The slope range 1s
0 to 2 percent.

ATl the crops commonly grown in this connty can he
grown on this goil if a drainage system is established and
maintained. Corn and soybeans are the main erops. Small
grain and alfalfa are damaged by a high water table
(1111“11(10r winter and early in spring. Wetness is the major
limitation. {Capability unit I1Iw—2; woodland group 11)

Lyles Series

The Liyles series consists of deep, very poorly drained
soils that have a medium-textured surface layer and a
moderately fine textured to moderately coarse textured
subsoil. These soilg are in depressions on uplands and
terraces. The native vegetation wag swamp forest.

A typieal profile has a 16-inch surface layer of loam,
very dark gray in the upper 8 inches and very dark gray
to very dark grayish brown in the lower part. The subsoil
is about 22 inches thick, The upper 12 inches is dark-gray,
mottled, friable heavy loam. The lower part is gray and
yellowish-brown, friable, stratified light sandy clay lonm
and fine sandy loam. The underlying material is light-
gray, brown, and brownish- VBHOW' nlotﬂed friable fine
sand stratified with loam to sandy clay loam. The reac-
tion of the underlying material is mildly alkaline.

Permenbility is moderate, surface runofl is slow or very
glow, and the available moisture capacity is high. The
organic-matter content is high. The surface layer is
slightly acid or neutral.

Soils of this series oceur in depressions on uplands and
terraces in the western part of this connty, just east of
the bottom lands along the Wabash River.

Typical profile of Lvleq loam in a cunltivated field, at a
point 120 feet south and 300 feet west of the northeast
corner of see. 32, T. 6 N, R. 9 W.

Ap—~0 to 8 inches, very dark gray (10¥R 3/1) loam; moderate,
fini: and medinm, granular structure; friable when moist:
neutral: abrupt, smooth boundary.

A1—S8 to 16 inches, very dark gray (10YR 3/1) to very dark
graFish-brown (10YR 3/2) leam ; few, small, brown (10YR.
4/3) stainsg; weak to moderate, medimm, sgbangular
blocky structure; friable when moist: nentral; elear,
smooth honndary.

B2g—16 to 28 inches, dark-gray (10YR 4/1} lieavy loam; com-
mon, fine, distinct, light brownish-gray (10YR 6/2) and
dark yellowish-brown {(10YR 4/4) mottles: friable when
moist; moderate, medium and coarse, subangular blocky
structure ; nentral ; gradusl, smooth houndary.

B22—28% to 38 inches, gray (10YR 5/1) and yellowish-brown
(10YRR 5/6), stratified light sandy clay loam and fine
sandy loam; masgive; frinble when meoist; neutral in
upper part but becomes mildly alkaline in lower part;
gradual, smooth houndary,

C—38 to B0 inches -, mottled, light-gray (10YR 6/1), brown
(IOYR 5/3), and brownish-yellow (10YR 6/8) fine sand
stratified with layers of loam to sandy clay loam; mas-
sive; triable when moist; caleareous.

The Ap horizon ranges from very dark gray to black in
color. The B2g horizon ranges from sandy loam to light clay
loam in texture. The depth to the C horizon ranges from 30
to 42 inches.

Lyles loam [ly}—This soil is in depressions on terraces
and uplands and is surrounded by sandy soils. The slope
range is 0 to 2 percent, Included in mapping were small
arcas of solls that have a surface layer of fine sandy loam.
Also included was a 40-acre tract of soil in the south-
western part of the county that has a surface layer of
muck mixed with some sand.

(lorn, sovheans, small grain, hay, and pasture can be
grown on this soil if a drainage system is established and
maintained. Crops respond well to fertilizer. Wetness is
the major limitation. (Capability unit ITw-1; woodland
group 11)
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Markland Series

The Markland series consists of deep, well drained and
maderately well drained soils that have a medium-tex-
tured surface layer and a moderately fine textured to fine
textured subsoil. These soils are on terraces. They formed
in lacustrine material. The native vegetation was mixed
hardwood forest.

A typieal profile has a 7-inch surface layer of dark
grayish-brown gilt loam. The subsoil 1s about 19 inches
thick. The uppertuost 3 inches is brown to yellowish-
brown, firm light silty clay loam. The middle 4 inches is
vellowish-brown, very firm silty clay. The rest is dark
yvellowish-brown, very firm silty clay. The underlying
material 1s brown, mottled, very firm clay or silty elay.

Permeability is slow, surface runoff is medium to very
rapid, and the available moisture capacity is high, The
organic-matter content is low. The surface layer is
slightly acid or neutral.

Gently sloping to moderately steep soils of this series
ocour on terraces in the west-central and northwestern
parts ol this county.

Typical profile of Markland silt loam, at a point 323
feet north and 10 feet east of the southwest corner of the
SE14SW1 sec. 7, 1. 8 N, R. 10 W.

Ap—0 to T inches, dark grayisi-brown (10YR 4/2) silt loam;
weak, medium, granular structure; friable when moist;
neutral ; abrupt, smooth boundary.

Bl1t—7 to 10 inches, brown (10YR 5/3) to yellowish-brown
(10YR 5/4) light silty clay loam ; moderate, medium, sub-
angnlar blocky structure; firm when moist; thin pale-
brown (10YR 6/3) clay films on ped faces; slightly acid;
clear, smooth boundary.

IIB21t—10 to 14 incheg, yellowish-brown (10YRR 5/4) silty
clay ; moderate to strong, medinm, angular blocky strue-
ture; very firm when moist; thin pale-brown (10YR 6/3)
clay films on ped faces; slightly aeid; clear, smooth
boundary.

I1B22t—14 to 26 inches, dark yellowish-brown (10YR 4/4)
gilty clay: strong, medinm, angular blocky structure;

very firm when moist; brown (10YR 5/3) clay films on
ped faces; neutral; gradual, wavy boundary.

C—26 to 42 inches -, brown (10YR 5/3) clay or siity clay;
common, medium, distinet, yellowish-brown (10¥YR 5/6}
mottles ; moderate, fine and medinm, angular blocky strue-
ture; very firm when moist; few, small, light-gray (10YR
7/2) concretions of lime; ealcareous.

The Ap horizon ranges from dark grayish brown to yellow-
ish brown in ecolor. The B2t horizon ranges from silty clay
loam to ¢lay in texture. The structure of the B2t horizon
ranges from angular blocky to weak prismatic. The depth fo
mottling ranges from ahout 16 inches to more than 40 inches.

Markland silt loam, 2 to & percent slopes, eroded
(MaB2).—This soil is on slopes below ridgetops and at the
head of drainageways, adjacent to nearly level, somewhat
poorly dvained soils. From 2 to 4 inches of its original
surface layer has been lost through erosion. The present
surface Tuyer is a mixture of the rest of this original
surface layer and some of the brown subsoil. Included
in mapping were small areas of slightly eroded and
severely eroded soils, Also included were small areas of
moderately sloping soils.

Corn, soybeans, small grain, hay, and pasture are sulta-
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ble crops. Crops respond well to fertilizer. Erogton re-
sulting from medium surface runoff is the major hazard.
{Capability unit ITle-11; woodland group 18)
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Markland silt loam, 12 to 18 percent slopes, eroded
{(McD2).-—This soil is on side slopes of natural draws below
ridgetops. From 2 to 4 inches of its original surface layer
lias been lost through erosion. The present surface layer
iz a mixture of the rest of this original surface layer and
some of the brown subsoil. Inchuled i mapping were
small areas of slightly eroded soils.

Ilay and pasture are suitable crops. lirosion resulting
from rapid surface runoff is the major hazard. (Capa-
bility unit VIe-1; woodland group 18}

Markland silt loam, 18 to 25 percent slopes, eroded
(MaE2),—This soil is along natural draws and on breaks
along large streams. It has short slopes. From 2 to 4 inches
of its original surface layer has been lost through erosion.
Included in mapping were small areas of slightly eroded,
steep soils and small arcas of severely eroded soils.

This soil is suited to permanent pasture. Frosion result-
ing from very rapid surface runoff is the major hazard.
{Capability unit VIe-1; woodland group 18)

Markland silty clay loam, 6 to 18 percent slopes,
severely eroded (McD3)l.—This soil is on side slopes of
natural draws and on breaks along large streams. From
5 inches to all of its original surface layer has been lost
through erosion. The present surface layer is mostly orig-
inal subsoil. Included in mapping were small areas of
slightly eroded and moderately eroded soils. Also in-
cluded were o few areas of Gullied land.

Hay and pasture are suitable erops. Erogion resulting
from rapid surface runoff is the major hazard. (Capn-
bility unit VIe-1; woodland group 18)

McGary Series

The MeGary series consists of deep, somewhat poorly
drained soils that have a medium-textured surface layer
and a moderately {ine textured to fine textured subsoil.
These soils are on terraces, They formed in lacustrine
material. The native vegetation was mixed hardwood
Torest.

A typical profile has an 11-inch surface layer of silt
loam, dark grayish brown in the npper 7 inches and light
brownish gray to grayish brown in the lower part. The
subsoil is about 29 inches thick and is grayish brown and
mottled throughout. The upper 6 inches is firm, heavy
gilty ¢lay loam. The lower part is very firm silty clay,
The nnderlying material ig brown, mottled, very firm silty
clay.

Permeability is very slow, surface runoff is slow, and
the available moisture capacity is high. The organic-mat-
ter content is low. The reaction is slightly acid to neutral.

Nearly level soils of this series oceur on terraces in the
west-central and northwestern parts of this county.

A typical profile of McGary silt loam in a cultivated
field, at a point 450 feet north and 50 feet west of the
southeast corner of the NE14SE1) see. 7, T.8 N,, R. 10 W.

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

A2—7 to 11 inches, light brownish-gray {10YR 6/2) to grayish-
brown (I0YR 5/2) silt loam: few, medium, distinet,
yellowish-brown (10YR 5/4) mottles: weak, coarse, gran-

ular and weak, fine, subangular blocky structure; friable
when maoist; slightly acid: ¢lear, smooth boundary.
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II1B21t—11 to 17 inches, grayish-brown (10¥YR 5/2) heavy
silty clay loam; common, medium, distinet, gray (10YR
6/1) and rellowish-hrown {(10YR 5/6) mottles ; moderate,
medinm, subangular and angular blocky structure; firm
when moist; slightly acid; elear, smooth boundary.

I1B22t—17 to 33 inches, grayish-brown {(10YR 5/2) silty clay;
common, medium, distinet, yellowish-brown (10YR 5/4)
mottles; weak, medium, prismatic structure breaking fo
strong, medium and coarse, angular blocky; very firm
when maoist; few, small, very dark gray (10YR 3/1) con-
cretions of iron and manganese; thin gray (10YR 5/1)
clay films on ped faces; medinm aecid; clear, smooth
houndary.

IIB23t—33 to 40 inches, grayish-brown (10YR 5/2) silty clay;
many, medium, distinct, yellowish-brown (10YR 5/6)
mottles ; moderate, coarse, angular blocky structure ; very
firm when moist; thin gray (10YR 5/1) clay films on ped
faces; slightly acid; clear, irregular boundary.

IIC—40 to 50 inches +, brown (10YR 5/3) silty ¢lay; com-
mon, medium, distinet, light brewnish-gray (I0YR 6/2)
and yellowish-brown (10YR 5/6) mottles; moderate, very
coarse, angular blocky structure; very firm when moist;
few small concretions of lirne; calcareous.

The Ap horizon ranges from gray to Jdark gray to dark gray-
ish browi in color. In some places ail of the A2 horizon has
been incorporated inte the Ap horizon. The depth to the IIC
horizon ranges from 35 to 50 inches, The 11C horizon is mainly
silty clay or clay, but in some placey it is heavy silty clay
loam or heavy silty clay loam stratified with clay. The num-
boer of lime concretions in this horizon ranges from none to
many.

MeGary silt loam (Mg).—This soil is on terraces, The
slope range is 0 to 2 percent. Included in mapping were
small areas of gently sloping, moderately eroded soils
next to drainageways.

Corn, soybeans, small grain, hay, and pasture can be
grown 1T a drainage system is establigshed and maintained.
Crops respond well to fertilizer, Wetness and a very
slowly permeable subsoil are the major limitations, and
maintenance of the organic-matter content is a problem.
{Capahlity unit TITw-6; woodland group 5)

Mine Dumps

Mine dumps (Mn} consists of mixtures of carbonaceous
shale and low-grade eoal piled near shaft mines and at
loading points where coal is cleaned and sorted.

Most of this material is too acid to support plant
growth, but areas where the material is sufliciently leached
are suifable for development as wildlife habitat. (Capa-
bility unit VIIIs-1; woodland group 16)

Muren Series

The Muren series consists of deep, moderately well
drained soils that have a medium-textured surface layer
and a moderately fine textured subsoil. These soils are on
uplands. They formed in silty loess. The native vegetation
was mixed hardwood forest.

A typical profile has an 11-inch surface layer of silt
loarn, dark yellowish brown in the upper 7 inches and
\ellou ish brown in the lower part. The subscil is about
37 inches thick. The uppermost 9 inches is dark yellow-
ish-brown, firm light silty clay loam. The middle 14 inches
is light : xellmwsh -brown, firm silty clay loam. The rest is
vellowmh brown, firm light silty clay loam. The subsoil is
mottled throughout. The underlying material is yellow-
ish-brown, friable silt loam.

Permeability is moderate, surface runcff is medium,
and the av allable moisture capacity is high. The organic-
matter content is low. The surface layer is medium aecid
unless it has been limed.

Gently sloping soils of this series occur on the uplands
in the central and southeastern parts of this county.

Typical profile of Muren silt loam in a cultivated field,
at a point 400 feet north and 10 feet east of the southwest
corner of the NW14 sec. 33, T. 6 N, R. 8 W.

Ap—~0 to 7 inches, dark yellowish-brown (10YIRR 4/4) silt loam ;
weak, medium, granular structure; friable when moist;
medium acid; abrupt, smooth boundary.

A2—7 to 11 inches, yellowish-brown (10YR 5/4) silt loam:
moderate, medium, platy structure; friable when moist;
medinm acid; clear, smooth boundary.

Blt—11 to 20 inches, dark yellowish-brown {(10YR 4/4) light
silty clay loam; few, fine, faint, yellowish-brown (10YR
5/6) and common, fine, distinet, light brownish-gray
(10YR 6/2) mottles; moderate, fine to medium, sub-
angular blocky structure; firm when moist; few dark-
brown (10YR 3/3) stains and clay filns on ped faces;
medium acid; clear, smooth boundary.

B21t—20 to 34 incheg, light yellowish-brown (10YR 6/4) silty
clay loam; common, mediam, light brownish-gray (10YR
3/2) mottles; moderate, medium, subangular blocky
struecture; firm when moist; thin dark yellowigsh-brown
(1IOYT 4/4) clay films on ped faces; strongly acid; clear,
smooth bonndary.

B22t—34 to 48 inches, yellowishi-brown (10YR 5/6) light silty
clay loam; common, medium, distinct, pale-brown (10YR
6/3) mottles; moderate, medinum to coarse, subangular
blocky strueture; firm when moist; thin dark yellowish-
brown (10YR 4/4) clay films on ped faces; strongly acid;
clear, smooth boundary.

C—48 to 70 inches 4, yellowish-brown (10XR 5/6) silt loam;
light brownish-gray (10YR 6/2) streaks and splotches;
massive; friable when moist; slightly acid.

The Ap horizon ranges from dark grayish brown to dark
yvellowish brown in color. The clay content of the B horizon
ranges from 27 to 35 percent. The C horizon is slightly acid
to strongly acid. The thickness of the loess deposit ranges
from 6 feet to 12 feet or more.

Muren silt loam, 2 to 6 percent slopes, eroded
(MuB2).—This soll is on narrow ridges and slopes adjacent
to the head of drainageways. From 4 to 6 inches of its
surface layer has been lost through erosion. The present
surface layer is a mixture of the rest of this original sur-
face layer and some of the yellowish-brown subsoil. In-
cluded in mapping were small areas of nearly level soils
and small areas of slightly eroded soils.

Corn, soyheans, small grain, hay, and pasture are suit-
able crops. Crops respond well to lime and fertilizer. Ero-
gion is the major hazard. (Capability unit TTe-3: wood-
land group 1)

Parke Series

The PParke series consists of deep, well-drained soils
that have a medium-textured surface layer and a mod-
erately fine textured subsoil. These soils are on uplands.
They formed in loess and sandy and gravelly outwash,
The native vegetation was mixed hardwood forest.

A typieal profile has a 9-inch surface layer of dark
grayish-brown silt loam. The subsoil is about 97 inches
thick, The uppermost 6 inches is Lrown to dark-brown,
firm lght silty clay loamn. The next 27 inches is I‘edd]Sh-
brown to yellowish-red, firm silty clay loam. The rest is
vellowish-red to yel]omsh brown, firm clay loam. The
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underlying material is reddish-yellow, friable, stratified
silt loam and line sand that containg many pebbles.

Permeability is moderate, surface runoff i is medium to
rapid, and the available moisture capacity is high. The
organic-matter content is low. The surface layer 13 med-
tum acld unless it has been limed.

Moderately sloping and strongly sloping soils of this
series ocenr 1n this county. The areas are not extensive.

Typieal profile of Parke silt loam in a cultivated field,
at a point 3350 feet east and 85 feet north of the southwest
corner of the NI N'W1j sec. 26, 1. 0 N, R. 10 W.

Ap—0 te 9 inches, dark grayish-brown (10YR 4/2) gilt loam;
moderate, fine, granular structure; friable when moist;
medinim acid; abrupt, smooth bhoundary.

n to dark-brown (7.53YR 4/4) light
gilty c¢lay loam; moderate, medium, subangular blocky
structure; firm when moist; medium acid; clear, smooth
boundary.

B21t-—1I5 to 21 inches, reddish-brown (5YR 4/4) silty clay
Ioam; moderate, medium, subangular blocky structure;
firm when moist; few, thin, light yellowigh-brown (10YR
6/4) clay films on ped faces very strongly acid; gradual,
smooth- houndary.

IIB22th—21 to 42 inches, reddish-hrown (3YR 4/4} to yellow-
ish-red {3YR 4/6) silty clay loam; scattered pebbles in
lower portion ; moderate, medinum apd coarse, subangular
blocky structure; firm when moist; very strongly aecid;
gradual, smooth boundary.

IIB21th—42 to 68 iunches, yellowish-red (5YR 4/6) clay lvam ;
scattered pebbles; wealk, medinm, subangular and angular
blocky structure; firmm when moist; very strongly aeid;
gradual, smooth boundary.

IIB32th—68 to 106 ineches, yellowish-red (8¥R 4/6) and
yellowish-brown (10YR 5/6) clay loam ; scattered pebbles
weak, medium, subangular bloeky strueture; firm when
moist ; very strongly acid.

11C—106 to 110 inches -, reddish-yellow (3YIL G/8) stratified
4ilt loam and fine sand; many pebbles; massive; friable
when moigt: strongly acid; black (10YR 2/1) eoatings on
ped faces.

The Ap horizon ranges from dark grayish brown to brown
in color, and the B horizon from dark brown and reddish
brown to vellowish red. The loess iz 18 to 48 inches deep over
outwash, The texture of the B horizon ranges from silty clay
loam to clay loam to fine gravelly c¢lay loam to gravelly sandy
clay loam. The reaetion of the underlying material is medium
acid to mildly alkaline at a depth of 10 to 15 feet.

Parke silt loam, 6 to 12 percent slopes, severely
eroded (PaC3—This soil is on slopes below ridgetops.
From 6 inches to rdl of its original surface layer has been
lost through erosion. The preﬂent plow layer is mostly
original subsoil. Included in mapping were small areas
of Gullied land.

Small erain, hay, and pasture are suitable crops. An
oceasional row erop can be grown. Crops respond well to
lime and fertilizer. Krosion resulting from medium sur-
face runof! is the major hazard. (Capability unit IVe-3;
woodland group 1)

Parke silt loam, 12 to 18 percent slopes, severely
eroded (PaD3).—Thissoil is on side slopes of natural draws.
From 6 inches to all of its original surface layer has been
lost through erosion. The present surface layer is mostly
original subsoil. Included in mapping were small areas
of Gullied land.

Hay and pasture are suitable crops. They respond well
to lime and fertilizer. Erosion resulting from rapid sur-
face runoff is the major hazard. (Capability unit VIe-1
woodland group 1)

Patton Series

The Patton serieg consists of deep, very poorly drained
goils that have a moderately fine textured surface layer
and subsoil, These soils are in depressions on lake terraces,
They formed in lacustrine material mantled with loess,
The native vegetation consisted of mixed hardwoods,
sedges, and swamp grass.

A typical profile has a 13-inch surface layer of silty
clay loam, very dark gray in the upper 8 inches and black
in the lower part. The subsoil 18 about 21 inches of firm
silty clay loam. The upper 7 inches is dark gray, and the
lower prxt is grayish brown to light brownish gray. The
subsoil is mottled throughout. The underlying material
1s light brownish-gray, mott-]ed, friable, stratified silt
loam and silty clay loam.

Permeability is slow, surface runoil is very slow or
ponded, and the available moisture eapacity is high. The
organic-matter content is high.

Nearly level soils of this series occur on lake terraces
in the south-central and northwestern parts of this county.

A typical profile of Patton silty clay loam in a cultr-

rated field, at a point 200 feet east and 50 feet north of
the southwest. corner of the SE14 sec. 29, T. 7T N, R. 9 W.

Ap— to 8 inches, very dark gray {10YR 3/1) silty clay loam;
wealk, medinm, granular structure; friable when meoist;
neutral; abrupt, smooth boundary.

Al1—8& to 13 inches, black (10YR 2/1) silty clay loam; mod-
erate, medium, subangualar bloeky strueture; firm when
moist ; slightly acid; clear, smoeoth boundary.

R21tg—13 to 20 inches, dark-gray (10YR 4/1} silty c¢lay loam;
common, medium, distinet, brown {10¥YR 5/3) moitles;
wealk, coarse, prismatie structure breaking to moderate,
medium, angular bloeky ; firm when moist; thin very dark
gray (10YR 3/1) clay films on ped faces; numerous worm
channels and root casts; slightly acid; gradual, irregular
boundary.

B22tx—20 to B1 inches, grayish-brown (2.5Y 5/2) slity clay
loam ; common, medium, distinet, yellowish-brown (10YR
5/4) mottles; moderate, medium to coarse, prismatic
structure breaking to moderate, medinm, angular blocky ;
firm when moist; thin dark-gray {10¥YR 4/1) clay films
on ped faces; many, fine, soft, black (10YR 2/1) concre-
tions of iron and manganese; slightly acid; gradual, ir-
regular boundary.

B3g—31 to 34 inches, light brownish-gray (2.5Y 6/2) light
gilty clay leam; many, medinm, prominent, strong-brown
T5YR 5/6) mottles; wealk, coarse, prismatic siructure
breaking to weak, coarse, subangular blocky: firm when
moist; thick dark-gray (10YR 4/1) clay films on ped
faces and along vertical cracks; nemtral; clear, wavy
boundary.

C—34 to 48 inches -+, light brownish-gray (2.5Y 6/2) strati-
fied silt loam and silty clay loam ; common, medium, prom-
inent, brownish-yellow (10YR 6/6) mottles: massive; fri-
able when moist; calcareous (soft lime concretions).

The Ap horizon ranges from very dark gray to black or
very dark brown in eolor. The A horizon is 11 to 16 inches
thick. The depth to earbonates ranges from 30 fo 60 inches.

Patton silty elay loam (Fc).—This soil is in depressions
on lake terraces. The slope range is 0 to 2 percent. In-
cluded in mapping were small areas that have a surface
layer of sitt loam.

Corn, sovbeans, small grain, hay, and pasture can be
grown on this soil if a drainage system is established and
maintained. Wetness ig the major limitation. {Capability
nnit ITw-1; woodland group 11)
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Petrolia Series

The Petrolia series consists of deep, somewhat poorly
drained solls that have a moderately fine textured sur-
face layer and subsoil. These soils are on bottom lands.
They formed in alluvium. The native vegetation was
mixed hardwood forest.

A typical profile has an Sinch surfuce laver of dark-
gray silty clay loam. The subseil iz about 15 inches of
dark-gray to gray, mottled, firm silty clay loam. The
undellvlnn' material 1s gray to light brow hish- oray, mot-
tled, fr Lable, stratified lwht silty clav loan to silt loam.

Pelmeablhty is slow, surface runoff is slow, and the
available moisture capacity is high. The organic-matter
content 1s medium. The surface layer is neutral.

Nearly level goils of this series ocenr om bottom Iands
along the Wabash River.

Tvploal profile of Petrolia silty clay loam in a culti-
vated field, at a point 470 feet south and 320 feet west of
the southeast corner of the SWLj cec. 18, T. O N, R. 10 W,

Ap—0 to % inches, dark-gray (10YR 4/1) silty eclay loam;
wenl, mediom, grannlar structure ; plastic when wet, hard
when dry ; neutral; abrupt, smooth boundary.

B2lg—=8 to 12 inches, dark-gray (10YR 4/1) gilty clay loam:
common, fine, distinct, yellowish-brown (10YR 5/4) and
light brownish-gray (10YR 6/2) mottles ; firm when moist;
weak, medium, platy structure breaking to weak, medinm,
subangular blocky; neutral; clear, smooth houndary.

B22g-12 to 23 inches, dark-gray (10YR 4/1) and gray {10¥R
4/1) silty clay loam; common, medium, distinet, light
vellowish-brown (10YR 6/4) and brownish-yellow {I0YR
6/6) mottles:; wealy, medium, granular structure; firm
when moist; neutral ; gradual, smooth boundary.

Cg—23 1o 42 inches 4, gray (10YR 5/1) and light brownish-
gray (10YR 6/2) stratified light silty clay loam and silt
loam: common, medium, distinct, light yellowish-brown
(IOYR 6/4) and brownish-yellow (10YR 6/6} mottles:
friable when moist ; nentral to mildly alkaline,

The Ap horizon ranges from dark gray to brownish gray in
colaor. The depth to mottling ranges from 7 to 15 inches. The
B horizon ranges from dark gray to pale brown in color and
hag common to many distinet mottles. The texture of the C
horizon is commonly light silty eclay loam and silt loam,
but in some places strata of sandy loam, loam, or elay loam
oceur at a depth of more than 20 inches. The C horizon is
slightly acid to mildly alkaline.

Petrolia silty clay loam [Po).—This soil is in swales on
bottom lands ‘110110‘ the Wabash River, It is likely to be
flooded in winter and spring. The slope range is 0 to 2
percent. Included in mapping were small areas of mod-
erately well drained soils.

Row crops, hay, and pasture can be grown i a drain-
age system is established and maintained. Alfalfa and
small grain are likely to be severely damaged by flooding.
Floodmnr between December and June is the major haz-
ard, and wetness is the major limitation. (Capability nnit
IIw—7; woodland group 13}

Princeton Series

The Princeton series consists of deep, well-drained soils
that have a moderately coarse textured gurface layer and
a moderately fine textured to moderately coarse textured
subsoil. These soils are on uplands. The native vegetation
was mixed hardwood forest.

A typiecal profile has an 11-inch surface layer of fine
sandy loam, dark grayish brown in the upper 6 inches

and dark yellowish brewn in the lower part. The subsoil
is about 31 inches thick. The upper 21 inches is brown,
firmn sandy clay loam, and the lower part is strong-brown
and yellowish- br(mn. friable heavy sandy loan, The un-
derlying material is vellowish-brown, very [riable, very
fine to fine sand and coarse silt.

Permeability is moderate, surface rinoil is slow tof
rapid, and the available moisture capuacity is medimn. The
orgunic-matter content is low. The surface layer iz med-
ium actd unless it has been limed,

Nearly level to very steeply sloping soils of this series
ocenr on the uplands in the western part of this county.

Typical profile of Prineceton fine sandy loam in a enlti-
vated field, at a point 675 feet south and 10 feet east
(road cut) of the northwest corner of sec. 8, T. § N, R.
10 W.

Ap—0 to 6 inches, dark grayish-brown {(10YR 4/2) fine sandy
loam:; weak, medinm, granualar structure; very friable
when moist; nentral; elear, smooth houndary.

A2—6 to 11 inches, dark yellowish-brown (I0YR 4/4) fine
sandy loam; weak, coarse, granular structure; very fri-
able when moist; neufral; clear, smooth boundary.

B21t—11 to 19 inches, brown (7.5HYR 4/4) sandy clay loam;

moderate, medium, subangular blocky structure; firm
when moist; few, thin, reddish-brown (5YR 4/4) clay
films on some ped faces; slightly acid; gradual, wavy

boundary.

n22 »5, brown (7.0YR 4/4) sandy clay loam;
muoderate, coarse, subangular blocky structure; firm when
moist: thin reddish-brown (5YR 4/4) clay films on ped
faces ; strongly acid; clear, smooth boundary.

B23t—30 to 42 Inches, strong-brown (7.5YR 5/6) and vellow-
ish-brown (10YR 5/6) heavy sandy loam; weak, coarse,
gubangular blocky structure; friable when moist; thin
prown (75YR 4/4) clay films on some ped faces; few
coneretions of iron and mangynese; dark yellowish-brown
(10YR 4/4) stains on ped faces; slightly aecid; clear,
smooth Douudary.

(—42 to 60 inches --, yellowish-brown (10YR 5/4-5/8) very
fine to fine sand and coarse silt; very friable when moist;
neutral grading to mildly alkaline; calcarcous.

The Ap horizon ranges from dark grayish brown to hrown
in eolor. The 132t horizon ranges from sandy clay loam to light
clay loam in texture. The depth to the C horizon ranges from
36 to 60 inches.

Princeton fine sandy loam, 0 to 2 percent slopes
tPrA).—This soil s on rlrlget0p= Included in mapping
were small areas that have a surface layer of loam. Also
included were small areas of gently sloping soils.

Clorn, soybeans, small grain, hay, and pasture are suit-
able crops. Orchard crops and alfalfa are well smited.
The medinm available moisture capacity is the major
limitation. In vears when rainfall is less than normal or
is poorly distributed, erops are subject to damage from
drought. {Capability unit ITs-5; woodland group 2)

Punceton fine sandy Ioam, 2 to 6 percent slopes,
eroded (PrB2).—This soil is on ridgetops and side slopes.
From 4 to 7 inches of its original surface layer has been
lost through erosion. The present surface layer is a mix-
ture of the rest of this original surface layer and some
of the brown subsoil. Ine luded in mapping were small
areas of slightly eroded and severely eroded soils. Also
included were small tracts that have a surface layer of
loamy fine sand.

Corn, soybeans, small grain, hay, and pasture are suit-
able crops. Orchard crops and alfalfa are well suited.
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Crops respond well to fertilizer. Erosion is a hazard, and
the medium availuble moisture capacity iz a limitation.
In years when rainfall is less than normal or is poorly
distributed, crops are subject to damage from drought.
{Capability unit ITe-11; woodland group 11)

Princeton fine sandy loam, 6 to 12 percent slopes,
eroded (PrC2).—This soil is in areas below ridgetops and
adjacent to the Lead of drainageways. From 4 to 7 inches
of its original surface layer has been lost through erogion,
The present surface layer is a mixture of the rest of
this original surface layer and some of the brown sub-
soil. Included in mapping were small areas of slightly
eroded and severely croded soils. Also included were small
areas that have a surface layer of loamy {ine sand.

Corn, sovbeans, small grain, hay, and pasture are suit-
able crops. Orchard crops and alfalfa are well suited.
Crops respond well to lime and fertilizer. Frosion is a
hazard, and the medium available moisture eapacity 1s a
limitation. In years when rainfall is less than normal or
is poorly distributed, crops are subject to damage from
drought, (Capability unit IIIe-13; woodland group 2

Princeton fine sandy loam, 12 to i8 percent slopes,
eroded (PrD2).—This soil is on slopes below ridgetops
along natural drainageways. From 4 to 7 inches of its
original surface layer has been lost through erosion. The
present surface layer is a mixture of the rest of this origi-
nal surface layer and some of the brown subsoil. Included
in mapping were a few small areas of slightly eroded and
severely eroded soils.

Small grain, hay, and pasture are suitable crops. Or-
chard crops and alfalfa arve well suited. An oceasional row
crop can be grown. Crops respond well to lime and forti-
lizer. Trosion resulting from mediwm surface runofl is a
severe hazard, and the medium available moisture capac-
ity is a limitation. In years when rainfall is less than
normal or is poorly distributed, crops are subject to dam-
age from drought. (Capability unit IVe-15; woodland
group 2)

Princeton fine sandy loam, 18 to 25 percent slopes,
eroded (PrE2).—This soil is on short slopes below ridgetops
and next to natnral draws. From 4 to 7 inches of its origi-
nal surface layer has been lost through erosion. The pres-
ent surface Jayer is a mixture of the rest of this original
snrface layer and some of the subsoil. Included in map-
ping were small areas of slightly eroded and severely
eroded soils.

Hay, pasture, and orchard fruits are suitable crops.
Crops respond well to lime and fertilizer. Frosion result-
ing from rapid surface runoff is a severe hazard, and the
medinm avallable moisture capacity is a limitation. Dur-
ing prolonged dry periods, crops are damaged by drought.
(Capability unit VIe-1; woodland group 2)

Princeton fine sandy loam, 25 to 50 percent slopes
(PrG).—This soil is on short slopes along natural drainage-
ways and on short breaks below ridgetops. Included in
mapping were small areas of moderately eroded and
severely eroded soils. Also included were small tracts that
have a surface layer of loam.

This soil is suited to permanent pasture. Erosion result-
ing from rapid surface runoff is the major hazard. (Capa-
bility unit VIe-1; woedland group 2)

Ragsdale Series

The Ragsdale series consists of deep, very poorly
drained soils that have a medium-textured surface layer
and a moderately fine textured subsoil. These soils are on
uplands. They formed in silty loess. The native vegetation
consisted of mixed swamp forest and swamp grasses.

A typical profile has a 15-inch surface layer of silt
Joam, very dark brown in the upper 9 inches and very
dark grayish brown in the lower part. ‘The subsoil is about
42 inches thick, The upper 19 inches is grayish-brown,
mottled, firm silty clay loam. The lower part is vellowish-
brown, mottled, firm to friable light silty clay Joam. The
nnderlying material is light yellowish-brown and brown-
ish-yellow silt loam or silt with dark-gray streaks and
splotches.

Permeability is slow, surface runoff is very slow, and
the available moisture capacity is high. The organic-mat-
ter content is high. The surface layer is neutral or slightly
acid.

Nearly level soils of this series oceur in depressions on
the uplands in the western half of this county.

Typical profile of Ragsdale siit loam in a cultivated

~Typical pre g .
field, at a point 250 feet enst and 50 feet south of the
northwest corner of the NEL,NTL, sec. 33, T. 9 N, R.
9 W.

Ap—0 to 9 inches, very dark brown (10YR 2/2) silt loam;
weak, medium, granular structure; friable when moist;
glightly acid; abrupt, smooth boundary.

A1—9 to 15 inches, very dark grayish-brown {10YR 3/2) silt
loam; few, fine, distinct, brown (10¥R 5/3) mottles in
lower part; moderate, coarse, granular gtructure to mod-
arate, fine and medium, subangular bloeky ; friable when
moist; slightly acid; clear, irregular boundary. )

B21tg—15 to 34 inches, grayish-brown (10YR 5/2) silty clay
loam; common, medium, distinet, vellowish-brown (10¥YR
5/6) to light brownish-gray (10YR 6/2) motfles; moder-
ate, medium and coarse, subangular blocky structure:
firmm when moist; thin very dark grayish-brown (10YR
a/2) clay films on many ped faces; slightly aeld to
neutrat : gradual, irregular boundary.

T22t—34 to 58 inches, veltowish-brown (10YR 3,/6-5/8) light
silty clay loam; many, wedium, distinet, light brownish-
eray (10YR 6/2) and grayish-hrown (10YR 5/2) mottles;
moderate, coarse and very coarse, subangular blocky
gtructure; firm to friable when moist; thin dark-gray
{10YR 4/1) clay films on ped faces and in crack fills;
neutral ; clear, wavy boundary,

(—358 to 70 inches 4, light yellowish-brown (10YR G/4) and
prownish-vellow (10YR 6/8) =ilt loam or gile; dark-gray
(10YR 4/1) streaks and splotches; massive ; friable when
moeist; caleareous.

The Ap horizon ranges from black to very dark grayish
brown in calor. The A horizon ranges from 10 to 18 inches in
thickness. The color of the B2t horizon ig gray to grayish
brown. and the texture is light silty clay loam to gilty clay
loam. The depih to the ¢ horizom ranges from 48 to 60 inches.

Ragsdale silt leam (Ra).—This soil is in depressions on
Lroad flats in the loessal nplands, The slope range 1 0 to
2 percent. Inclnded in mapping were small tracts that
have a surface layer of silty clay loam.

~ Corn, soybeans, small grain, hay, and pasture can be
grown on this soil if a drainage system is established and
maintained. Crops respond well to fertilizer. Wetness ig
the major limitation. (Capability unit TTw-1; woodland
group 11)
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Reesville Series

The Reesville series consists of deep, somewhat poorly
drained soils that have a medium-textured surface layer
and a moderately fine textured to medium-textured sub-
soil. These soils are on uplands. They formed in silty loess,
The native vegetation was mixed hardwood forest,

A typical profile has an §-inch surface layer of dark
grayish-brown silt loam. The subsoil is ahout 27 inches
thick. The uppermost 18 inches is brown, mottled, firm
silty elay loam, The middle 9 inches is brown and vellow-
ish-brown, mottled, firm light silty clay loam. The rest is
light olive-brown and brownish-yellow, friable silt loam.
The underlying material is light olive-brown and brown-
ish-vellow, friable silt,

Permeability is slow, surface runoff is slow, and the
available moisture capacity is high. The organic-matter
content is low. The surface layer is medinm acid unless
it has been limed.

Nearly level and gently sloping soils of this series oceur
on the uplands in the western half of this county,

Typical profile of Reesville silt loam in a cultivated
field, at a point 100 feet north and 75 feet west of the
southeast corner of the SE1,SW1/ sec. 18, T, 7 N,R.9W.

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam ;
weak, medium, granular structure; friable when moist ;
neutral ; abrupt, smooth houndary.

B21t—8 to 138 inches, brown (10TR 5/8) gilty elay loam; com-
mon, fine, distinet, yellowish-brown {10YR 5/6) and
grayish-brown (10YR 5/2) mottles ; moderate, fine and
medium, subangular blocky gtructure; firm when moist;
few black (10YR 2/1) concretions of iron and manganese ;
medium acid; clear, wavy boundary.

B22t—13 to 21 inches, brown {10YR 5/3) s=ilty clay loam;
common, medium, distinet, yellowish-brown (10YR 5/6—
5/8) and grayish-brown (10YR 5/2) mottles; moderate,
medium, angular and subahgular blocky structure; firm
when moist; few gray (10YR 5/1) clay films on ped
faces; few black (10YR 2/1) coneretions of iron and
manganese: strongly acid: clear, wavy boundary.

B23t—21 to 30 inches, brown (10YR 5/3) and yellowish-brown
(I0YR 5/4) light silty clay loam ; common, medium, dis-
tinet, grayish-brown (10YR 3/2) mottles ; moderate, me-
dium and coarse, subangular blocky structure ; firm when
moist; few gray (10YR 5/1) clay films on ped faces and
along cracks; slightly acid : clear, wavy boundary.

30 to 35 inches, light olive-brown (2.5Y 5/4) and brown-
ish-yellow (10YR 6,/6) silt loam ; wealk, coarse, subangular
blocky structure; friable when moist; dark-gray (10YR
4/1) clay films along a few vertieal cleavage planes;
weakly ealeareous; clear, wavy boundary.

C—35 to 60 inches -1, light olive-brown {23Y 5/6) and
hrownish-yellow (10YR 6/6) silt; massive; friahle when
moist ; caleareous.

B3

The Ap horizon ranges from dark grayish brown to grayish
brown in color. The B22 horizon ranges from silty clay loam
to heavy silt loam. The soil iz silty to a depth of 5 to 8 feet.
The depth to carbonates ranges from 30 to 42 inches.

Reesville silt loam, 0 to 2 percent slopes (ReA).~—This
soil is on broad flats tn the loessal uplands. Included in
mapping was a small tract that has a surface layer of
loam.

Corn, soybeans, small grain, hay, and pasture can be
grown on this soil if a drainage system is established and
maintained. Wetness is the major limitation. (Capability
unit ITw-2; woodland group 5)

Reesville siit loam, 2 to 4 percent slopes, eroded
{ReB2).—This soil is on ridgetops, on slopes, and at the

head of drainageways. From 3 to 5 inches of its original
surface layer has been lost through erosion. The present
surface layer is a mixture of the rest of this original sur-
face layer and some of the brown subsoil. Ineluded in
mapping were small tracts of slightly eroded soils and
small areas of severely eroded soils.

Corn, soybeans, small grain, hay, and pasture can be
grown 1f a drainage system is established and maintained
and erosion is controlled. Wetness is the major limitation,
and erosion is a hazard. (Capability unit ITw—2: wood-
land group §)

Rensselaer Series

The Rensselaer series consists of deep, very poorly
drained soils that have a medium-textured surface layer
and a moderately fine textured subsoil. These soils are on
terraces. They formed in glacial outwash. The native
vegetation consisted of swamp forest, reeds, and sedges,

A typical profile has a 15-inch surface layer of loam,
black in the upper 8 inches and very dark gray in the
lower part. The subsoil is about 85 inches thick, It is dark
gray to gray and is mottled throughout. The upper 27
inches is firm clay loam, and the lower part is firm light
clay loam to sandy clay loam. The underlying material
is mottled gray, pale-brown, and vellowish-hrown, strati-
fied sandy clay loam, loam, and silt loam,

Permeability is slow, surface runoft is very slow, and
the available moisture capacity is higl. The organic-
matter content is high. The surface layer is slightly acid
or neutral,

Nearly level soils of this series are in depressions on
terraces in the southwestern part of this county.

Typical profile of Rensselaer loam in a cultivated field,
at a point 50 feet east and 75 feet south of the northwest
corner of the SW1{NW1/ sec. 13, T. 6 N, R. 10 W.

Ap—0 to 8 inches, black (10YR 2/1) leam; weak, fine and
medinm, granular structure ; £riable wlen moist ; newtral ;
abrupt, smooth boundary.

Al—S8 to 15 inches, very dark gray (10YR 3/1) heavy loam;
few, fine, brown (10YR 4/3) stains; weak to moderate,
medium, subangular blocky structure; frinhle when moist ;
neutral; clear, smooth houndary,

B21tg—15 to 26 inches, dark-gray (10YR 4/1) clay loam;
common, mediam, distinet, light brownish-grar {I0YR
6/2) and few, fine, distinct, yellowish-brown (10YR 5/6)
mottles ; moderate, medium, subangular blocky structure ;
firm when moist ; thin gray (10YR 5/1) clay films on ped
faces; neutral; clear, wavy boundary.

B22tg—26 to 42 inches, dark-gray (10YR 4/1) to gray (10YR
5/1)} eclay loam; common, medium, distinet, gray (10YR
6/1) and yellowish-brown (10YR 5/6) mottles; moderate,
coarse, prismatic structure breaking to moderate, medinm
and coarse, subangular blocky: firm when moist; thin
gray (10YR 5/1) clay films on ped faces; neutral ; diffuse,
irregular boundary.

B3tg—42 to 50 inches, gray (10YR 5/1) light clay loam to
sandy c¢lay leam; common, medium, distinct, grayish-
brown (10¥R 5/2) and yellowish-brown (I0YR 5/6)
mottles ; weak, coarse, subangular blocky structure ; firm
when moist; thin very dark grayish-brown (10YR 3/2)
clay filmg on most ped faces; neutral; gradual, smooth
boundary.

C—50 to 66 inches 4, mottled gray (10TR 571}, pale-brown
(10XR 6/3), and yellowish-brown (10YR 5/6), stratified,
calearcous sandy clay loam, loam, and silt loam ; small
amounts of elay and fine sand.
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The Ap horizon ranges from black te very dark gray in
color. The B horizon ranges from clay loam to sandy clay
loam in texture. The depth te ealearcous material ranges from
47 to 70 inches.

Rensselaer loam (Rm}.—This soil is in depressions on
terraces. The slope range is 0 to 2 percent. Included in
mapping were small areas that have a surface layer of
light clay loam.

(0111, soybeans, small grain, hay, and pasture can be
grown if a drainage system is e~tabllshed and main-
tained. Crops re:,pond well to fertilizer, Wetness is the
major limitatien. (Capability unit ITw-1; woodland
group 11)

Riverwash

Riverwash (Rr) is on emall islands along the Wabash
River. It consists of sand and gravel mixed with silty
material. Most areas are only a Tfew feet; above normal
streamflow. A eingle flood can change the size and shape
of an area 001131demb1y or even remove an area entirely.

Riverwash supports a scanty growth of willows and
shrubs. It 1s not suitable for farmmcr (Capability unit
VIITs-1; woodland group 16)

Rock Land

Rock land {Rs) is a steep and very steep land type in
ravines and on cliff faces. It oceurs in the western part

of the county, as a long, narrow band beginning at Merom
and extending northward to the count»r hnc This land
type consists Of about 12 to 30 inches of channery loam
or silt loam over clay shale or sandstone bedrock, with
ontcrops of shale and sandstone in places. N umerous gul-
lies and draws expose the bedrock. Included in mapping
were small tracts of stony soils.

This land type needs a cover of permunent vegetation.
Most areas are in woodland or permanent pasture. Iro-
sion resuiting from rapid surface runoff is the 111(1101-
hazard. ( aqulhty unit VITe-1; woodland group 22)

Ross Series

The Ross series consists of deep, well drained soils that
have a medium-textured surface layer and subsail. These
soils are on bottom lands. They formed in allavium. The
native vegetation consisted of prairie grass.

Aty plcal profile hag a 17-inch surface layer of silt
loam, very dark brown in the upper 8 inches and very
dark brown to black in the lower part. The subsoil is
about 23 inches of friable silt loam, dark brown in the
upper 7 inches and dark yellowish brown in the lower
part. The underlying material is brown fo yellowish
brown, friable, stratified silt loam, loam, and sandy loam.

Permeability is moderate, surface runoff is slow, and
the available moisture capacity is high. The organie-
matter content is high. The reaction of the surface layer
is slightly acid or neutral.

Nearly level soils of this series occur on bottom lands
along the Wabash River.

Typical profile of Ross silt loam in a cultivated field, at
a point 200 feet east and 300 feet north of the southwest
corner of the SEL N1 sec. 26, T.§ N, R, 11 W,

Ap—0 to § inches, very dark brown (10YR 2/2) silt loam;
moderate, fine, granular structure; friable whenh moist;
relatively high content of organic matter ; neutral ; abrupt,
smooth boundary.

Al—8 to 17 inches, very dark brown {(10YR 2/2) to black
{10YR 2/1) &ilt loam; weak to moderate, medium, granu-
lar structure ; friable when moist ; neutral ; gradual, wavy
boundary.

B21—17 to 24 inches, dark-Drown (10YR 3/3—4/3) silt loam;
weak, medinum, subangular Mocky structure ; friable when
moist; many very dark brown (10YR 2/2) casts and coat-
ings; neutral ; gradual, smooth boundary.

BE22—24 to 40 1n(he&,, dark yellowish-brown (10YR 4/4) silt
loam; massive; friable when moist; neutral; gradual,
smooth bound:lry.

C—40 to 00 inches, brown (10YR 5/3) to yellowish-brown
(10¥YR 5/4) stratified silt loam, loam, and sandy loam;
massive; friable when moist; ncutral to weakly ealcare-
ous.

The Ap horizon ranges from very dark brown to dark brown
in color. The A horizon ranges from 12 to 20 inches in thick-
ness. The B horizon ranges from dark brown to yellowish
brown in color and from loam to light silty elay loam in
texture. The depth to the stratified underlying material (O
horizon) ranges from 24 to 40 inches, and the reaction from
neutral to mildly alkaline.

Ross silt loam (Rt).—This soil is mostly on the higher
parts of broad bottom lands along the Wabash River. The
slope range is 0 to 2 percent. Occasional flooding is likely
during w nter and early in spring. Included in mapping
were small areas of soils that have a surface layer of loam.
Also included were small areas of moderately well drained
golls, .

Corn, soybeans, small grain, hay, and pasture are suit-
able crops. Alfalfa and small grain are less suifable,
because they are severely damaged during periods of pro-
longed flooding. Althongh occasional flooding ig the major
hazard, most arcas of this soil are scldom affected by
flooding. (Capability unit 1-2; woodland group 23)

Shadeland Series

The Shadeland series comsists of moderately deep,
somewhat poorly drained soils that have a medium-tex-
tured surface layer and a moderately fine textured sub-
soil. These soils are on benches. They formed in glacial
t1ll underlain by interbedded sandstone, siltstone, and
acid shale at a depth of 20 to 34 inches. The native vege-
tation was mixed hardwood forest.

A typical profile has a 9-inch surface layer, very dark
grayish-brown loam in the upper 6 incheg and orraylsh~
brown silt Joam in the lower part. The subsoil is about
20 inches thick, The npper 11 inches is light brownisgh-
gray, mottled, firm silty elay loam. The lower part is
pale-brown, mottled, very {irm heavy silty clay loam.
The underlying material is sandstone and shale bedrock.

Permeability is slow, surface runoff is slow, and the
available moisture capacity is medinm or low. The
organic-matter content is Jow. The surface layer is
strongly acid unless it has been limed.

Soils of this series ocour on benches in the northwestern
part of this county.

Typical profile of Shadeland loam in a wooded area, at
a point 20 feet east and 100 feet north of the southwest
corner of the NE145Wij see. 18, T. 9 N, R. 10 W,
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O—14 inch 1o 0, leaf litter in various stuges of decomposition,

AI—0 to 6 inches, very dark grayish-brown (10YR 3/2) loam;
weak, medium, granular stricture; friable when moist;
slightly aeid; elear, smooth boundary.

A2—6 to 9 inches, grayish-brown (10YR 5/2) silt loam; few,
fine, Taint, pale-brown (10YR 6/3) mottles; weal, medi-
um, platy structure; friable when meist; medium acid;
clear, smooth boundary.

B1t—% to 13 inches, light brownish-gray (10YR 6/2) light
gilty clay loam; many, fine, distinet, yellowish-brown
(10YR 5/4) mottles; weal, fine and mediam, subangular
blocky structure; firm when moist; strongly acid; clear,
smooth boundary.

B21t—13 to 20 inches, light Lrownish-gray (10YR 6/2) silty
clay loam; common, medium, distinet, yellowish-brown
(10YL2 5/6) mottles; moderate, medinm, angular and sub-
angular blocky structure; firm when moist; few, thin,
gray (10YR 5/1) clay filmg on ped faces; some gray
(10YR 6/1) silt along vertical ped faces,; strongly acid;
clear, smooth boundary,

TIB22t—20 to 29 inches, palebrown (10YR 6/3) heavy silty
clay loam; common, medium, faint, light brownish-gray
(10YR 6/2} and common, medium, distinet, strong-brown
{7.5YR 5/6) mottles; wenk, coarse, angular blocky struc-
ture: very firm when moist; strongly acid; abrupt, wavy
boundary.

IIR—29 inehes |, sandstone and shale bhedrock.

In cultivated areas, the eolor of the surface layer ranges
from grayish brown to dark grayish brown. The depth to
mottling ranges from 6 te § inches. The depth to bedrock
ranges from 20 to 34 inches.

Shadeland loam (Sh).—This soil is on benches at the
base of steeply sloping soils. The slope range is 0 to 2
percent. A few areas are dissected by small drainageways
that carry surface runoff from adjacent soils.

Corn, soybeans, small grain, hay, and pasture can be
grown on this soil if a drainage system is established and
maintained. Crops respond well to lime and fertilizer.
Wetness and the moderate depth to bedrock are the major
limitations. Tn years when rainfall is less than mnormal
or is poorly distributed, crops are severely damaged by
drought. (Capability unit ITTw-7; woodland group 5)

Stendal Series

The Stendal series consists of deep, somewhat poorly
drained soils that have a medium-textured surface layer
and subsoil, These soils are on bottom lands. They formed
in alluvium, The native vegetation was mixed hardwood
forest.

A typical profile has a 10-inch surface layer of grayish-
brown to light hrownish-gray silt loam. The subsoil is
about 20 inches of light brownish-gray, mottled, friable
gilt loam, The underlying material is light-gray, mottled,
friable silt loam,

Permeahbility is moderate, surface runoft is slow, and
the available moisture capacity is high. The organic-
matter content is low. The surface layer is strongly acid
unless it has heen limed.

Nearly level soils of this series occur on bottom lands
along small streams in the eastern half of this county.

Typical profile of Stendal silt Joam in a cultivated field,
at o point 300 feet west and 1385 feet north of the south-
east corner of the NE145E1; sce. 4, T. 7T N, R. 8 W.

Ap—0 to 10 inches, grayish-brown (YR 5/2) to light brown-
ish-gray (10YR 6/2} silt loam; wealk, fine, granular struc-
ture; very friable when moist: medinm acid; clear,
smooth boundary.

SURVEY

I3—10 to 30 inches, light brownish-gray (10YR 6/2) silt loam
many, medium, distinet, brown (10YR 5/3) mottles;
wealr, medium, granular structure; friable when moist;
few to common, medium, black (10YR 2/1) coneretions
of iron and manganese; strongly acid; gradual, smooth
bouandary, .

(—30 to 53 inches -, light-gray (10YR 7/2) silt loam ; mauy,
coarse, faint, gray (10YR 6/1) mottles and common, me-
dium, promiunent, yellowish-brown (10YR 5/8) mottles;
massive; frinble when moist; common, medinm, black
(I0YR 2/1) concretions of iron and manganese; strongly
te very strongly acld.

The Ap horizon ranges fromm very dark grayish brown to
grayish brown in color, The depth to moifling ranges from

6 to 14 inches. The C horizon ranges from silt loam to loam

and containg thin lenses of sand in some places.

Stendal silt loam (5n.—This soil is on the bottom
lands of small streams, The slope range 1s 0 to 2 percent.
Flooding is likely during winter and early in spring. In-
cluded In mappmg were small areas of dark-colored,
poorly drained soils and a few areas that have a surface
layer of loam.

Corn, soybeans, hay, and pasture can be grown on this
soil if a drainage system is established and maintained.
Small grain and alfalfa are less suitable, because they are
severely damaged by flooding. Crops respond well to ltme
and fertilizer, Flooding is a hazard, and wetness 13 a
limitation. (Capability unit TTw-7; woodland group 13)

Strip Mines

Strip mines (St include long, narrow mounds of mine
spoil (a mixture of soil, till, shale, sandstone, and some
coal) and a few open pits. Some of the pits contain water,
and some are dry.

The surface material generally consists of heterogene-
ous soil material, or of large pieces of fractured shale or
other rock mixed with coal fragments, or of mixtures of
all of these. The material ranges from very strongly acid
to neutral. The mounds are nearly level or gently sloping
along the top and at the base. They have strongly sloping
to very stecp sides. Vertical escarpments horder at least
one side of most pits.

These areas are suitable for trees, wildlife habitat, and
recreational facilities, Natural lakes provide water
for wildlife habitat and recreation. In places the spoil
can be seeded to grass and legumes and used for pasture.
{Capability unit VIIe-3; woodland group 16) '

Vigo Series

The Vigo series consists of deep, somewhat poorly
drained soils that have a medium-textured surface layer
and mainly a moderately fine textured subseil. A very
firm claypan starts at a depth of 18 to 24 inches, These
soils are on uplands. They formed in 40 to 60 inches of
loess over material weathered from till. The native vege-
tation was mixed hardwood forest.

A typieal profile has a 23-inch surface layer of silt
loam. The uppermost 9 inches is grayish brown, the next
11 inches is light brownish gray and mottled, and the
rest is gray and mottled. The subsoil is about 37 inches
thick, It is gray and mottled. The upper 24 inches is very
firm silty clay loam. The lower part is firm heavy silt
loam to light silty clay loam. The underlying material
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Figure 5—Lake formed by strip mining in Cineinnati soils, south of Dugger.

is light yellowish-brown, mottled, friable clay loam to moist ; light-gray (10YR 7/1) silt films on many ped faces
heavy loam. and in eracks and erawfish casts: thick gray (10YR 5/1)

4 el wpoo - . clay films on many ped faces; common, medinm, black
Dermosnlt ; ig v slow. surface r rod Ry A - ! "
Permeability is very slow, surface runoft is slow, and (1I0YT 2/1) coneretions of iron and manganese; strongly

ihe available ll_mlr—st-ul‘c‘ "’_'ll]'lil.('it.\' is higll_. The (Jrf_,rzllli‘t:- acid: gradual, smooth houndary.
matter content is low. The surface layer is strongly aeid 22133 to 47 inches, gray (10YR 6/1) silly clay loam ; many,
unless it has been limed. medinm, distinet, strong-brown (T.0YR 5/6-5/8) mottles;

strong, very conrse, prismatic strocture; the inside of

Nearly level soils of this series oceur on the uplands

i the | s t of tl ; ) prisms Is structureless: very firm when moist; light-gray
111' ."’ _11011. ieastern .113_1_1 0 l e county. . . (I0YR 7/2) silt films on many ped faces and in eracks
I'vpical profile of Vigo silt loam in a cultivated field amd cravwfish easts: thin to thick, light-gray (10YR 7/1)
at the edge of a st 1'i|> mine pit, at a1 point 275 feet west clay films on muny ped fuees: eommon, medium, black
and 75 feet north of the southeast corner of the NE1j (10YR 2/1) concretions of irom and manganese; very

soc. 35. T.9N.. R.8 W 4 strongly acid; gradual, irregnlar boundary. )
sec. 99y L. B2 N. Dl i Bat—47 to 60 inches, gray (10YR 6/1) heavy silt loam to
Ap—0 to © inches, grayish-brown (10YR §/2) silt lonm ; mod- light silty clay loam; many, conrse, distinct, yellowish-
erate to weuk, geanular structure; friable when moist; brown (10YR 5/8) and strong-hrown (T.5YR 5/8) wot-
slightly aeid; abrupt, smooth boundary. tles; weuk, very conrse, prismatic structure; firm when
AZ1—9 to 20 inches, light brownish-gray (10YR 6/2) silt moist ; thin grayish-brown (10YR 5/2) clay films on some
loam ; common, fine, distinct, yellowish-brown (10YR 5/8) ped faces and along vertical cracks and old root chan-

and dark yellowish-brown (10YR 4/4) mottles; moderate, nels; medium acid; gradual, smooth bonndary.
medinm to thick, platy stroctorve; friable when molst; T —G0 to 80 inches 4, light yellowish-brown (10YR G/4)
many, swall, rounded, firm, black (10YR 2/1) concretions clay loam to heavy loam ; many, coarse, distinet, yellowish-
of iron and manganese; strongly acid; clear, smooth beown (10YR 5/8) mottles; massive; friable when moist:
boundary. many gray (10YR 6/1) streaks extending downward ;

AZ2— 90 to 23 inches, gray (10YR 6/1) silt loam: common, slightly acid.
fine, distinct, yellowish-brown (10YR 5/8) mottles; weak, The Ap horizon ranges from dark grayish brown to grayish
thick, platy structure ; very weak, coarse, prismatic strue- brown or brown in color. The depth to the B horizon ranges
Lture inherited from the B2 horizon; frianble when moist; from 15 to 24 inches, and the depth to mottling from 6 to 14
light-gray (10YR 7/1) silt films along erack fills: strongly inches. The TIC horizon ranges from loam to cluy loam in
R acid; abrupt, irregular boundary. texture, It is medinm aeid to slightly aeid but grades to
B21t—23 to 33 inches, gray (10YR 6/1) silty clay loam; many, neutral at a depth of 7 to 8§ feet

medium, distinet, strong-brown (7.5YR 5/06) mottles; . . . "
strong, coarse, prismatic structure breaking to strong, Vigo silt loam, 0 to 2 percent slopes (VgA].—This =oil

medium and coarse, angular blocky: very firm when s on broad flats and small ridgetops. Tneluded in map-
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ping were small areas of poorly drained soils, Also in-
cluded were small areas of gently sloping soils,

Corn, soybeans, small grain, hay, and pasture can be
grown on this soil if a drainage system is established
and maintained. Alfalfa ig less sultab]e, because the very
slowly permeable subsoil restricts the development of
roots and the movement of water. Crops respond well to
lime and fertilizer. Wetness and very slow permeability
are the major limitations. (Capability unit IITw-3;
woodland group 5)

Vigo silt loam, 2 to 4 percent slopes, eroded (vgB2.—
This szotl is at the head of drainageways, at the base of
steep slopes, and on long, uniform slopes. From 5 to 7
inches of its original surface layer has heen lost through
erosion. The present surface layer contains some of the
light brownish-gray subsoil. Tneluded in mapping were
small areas of slightly eroded soils.

Corn, soybeans, and small grain can he grown on this
soil if o drainage system is established and maintained
and erosion. is controlled. Hay and pasture are also suit-
able. The very slowly permeable subsoil restricts the de-
velopment of roots and the movement of water, Wetness,
very slow permeability, and the erosion hazard are the
major limitations. (Capability unit IIIw-3; woodland
group )

Wakeland Series

The Wakeland series consists of deep, somewhat poorly
drained soils that have a medium-textured surface layer
and subsoil. These soils are on bottom lands. They formed
in alluvium. The native vegetation was mixed hardwood
foregt.

A typical profile has an S$-inch sur fa,(‘e layer of dark
grayish-brown silt loam. The subsoil is about 12 inches
of mottled, friable silt loam, light brownish gray in the
upper & inches and gray to datk vellowish brown in the
lower part, The upper 26 inches of the underlying mate-
rial is gray, mottled, friable silt loam, and the rest is
gray, lmht brownish-gray, and pale-brown, friable silt.

Permeabﬂltv is moderate, surface runofl is slow, and
the available moisture capacity is high. The organie-
matter content is low. The surface layer is neutral to
slightly acid.,

\e‘u‘h‘ level =oils of this series occur on bottom lands
along the Wabash River and along small streams in the
deep loess uplands in the western half of this county.

Typical profile of Wakeland stlt loam in a cultivated
field, at a point 75 feet north and 175 feet west of the
southeast corner of the NE148W14 sec. 34, T. 8§ N, R
10 'W.

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
wealk, fine, granular structure; friable when moist; neu-
tral; abrupt. smooth boundary,

B21—8 to 13 inches, light brownish-gray (10YR §/2) silt
loam ; common, fine, distinct, brown (10YR 4/3) motiles;
weal, mediam, granular structure; friable when moist;
neutral; clear, wavy houndary.

B22g—13 to 20 inches, gray (10YR 5/1) and dark vellowish-
brown (10YR 4/4) gilt loam; many, medium, faint, light
brownish-gray (10YR 6/2}) mottles; weak, fine and me-
dium, granular structure ; friable when moist; few, small,
black (10YR 2/1) concretions; neutral; gradual, smooth
boundary,

Clg—20 to 46 inches, gray (10YR 6/1) silt loam ; many, com-
mon, medium, distinct, yellowigh-brown (10YR 5/4) mot-
tles; massive; friable when moist; common, smatl, blaclk
(10YR 2/1) concretions; neutral; gradual, smooth boun-
dary.

C2g—46 to 55 inches +, gray (10YR 6/1), light brownish-gray
{10YR 6/2), and pale-brown (10YR 6/8) silt; massive;
friable when moist; neutral.

The Ap horizon ranges from dark grayish brown to brown
in color and from neutral to slightly acid in reaction. The
underlying material is mainly light silty e¢lay loam fo silt
loam but containg strata of loam, sandy loam, or sandy clay
loam in some areas. The C horizon is slightly acid to neutral.

Wakeland silt loam {Wa),—This soil is on bottom lands
along small streams and in slight depressions at the base
of nplands along the Wabash River, The slope range is
0 to 2 percent. Flooding is a hazard. Included in map-
ping were small areas of loam and sandy loam.

Row crops, hay, and pasture can be grown on this soil
if a drainage system is established and maintained. Al-
falfa and small grain are severely damaged by prolonged
floods. Crops respond well to {fertilizer. Flooding is a
hazard, and wetness is a limitation. (Capability unit
ITw-73 woodland group 13)

Warsaw Series

The Warsaw series consists of deep, well-drained soils
that have a medium-textured or moderately coarse tex-
tured surface layer and a moderately fine textured sub-
soil, These soils are on terraces. They formed in 24 to 42
inches of outwash over gravel and sand The
native vegetation was prairie grass.

A typical profile has a 14-inch surface layer of loam,
very dark brown in the upper 7 inches and dark brown
in the lower part. The subsotl is about 22 inches thick.
The uppex 16 inches iz mostly dark-brown, firin gravelly
sandy clay loam. The lower part is dark-brown and vyel-
lowisgh- brown, firm gravelly clay Toam. The underlying
material is light brownish-gray to brown, loose, stratified
gravel and sand.

Permeability 1s moderate, surface runofl is slow fo
medium, and the available moisture capacity is medinm
to low. The organic-matter content iz high,

Nearly level to moderately sloping soils of this series
oceur on gravelly terraces in the western part of this
county,

Typical profile of Warsaw loam in a cultivated field
at the edge of a gravel pit, at a point 45 feet west and
150 feet south of the northeast corner of the NWi1,NE14
sec. 23, T.8 N, R. 11 W,

Ap—0 to 7 inches, very dark brown (10YR 2/2} loam; weak,
fine, granular structure; friable when moist; slightly
acid; abrupt, smooth boundary.

AIl—7 to 14 inches, dark-brown (10YR 3/3) loam; moderate,
medium, granular strocture ; friable when moist; slightly
aeid; clear, wavy houndary.

B21t—14 to 16 inches, dark yellowish-brown (10YR 4/4) sandy
clay loam; moderate, fine, subangular hlocky structure;
firm when moist; medinum acid; gradual, wavy boundary.

B22t—16 to 30 inches, dark-brown (7.5YR 4/4) gravelly sandy
clay loam; moderate, medium and coarse, subangular
blocky structure; firm when moist; thin reddish-brown
(5YR 4/3) clay films on ped faces; medinum acid; clear,
wavy houndary.

B23t—30 to 386 inches, dark-brown (7.5YR 3/2) and yellowish-
brown (10YR 5/4) gravelly clay loam; moderate, coarse,



SULLIVAN COUNTY,

Figure 6.—Warsaw loam, 0 to 2 percent slopes. Profile is under-
lain by gravel and sand.

and  subangular blocky structure; firm when
medinm reddish-brown (DYR 4/3) elay films on
ped Taces; tongues of this materinl, as much as 6 to 8
inches thick, extend into the 1TC horizon to a depth of

2 to 3 feet; slightly acid ; abrupt, irregular boundary.
HO—86 to 50 inchies 4, light brownish-geny (10YR 672 and

angular
mojst ;

brown (10YR .‘-r“’-l stratified gravel and soand; loose;
calearecons,
The Ap horizon ranges from black to very dark grayish

Lirown in color, The A horizon ranges {rom 12 to 16 inches in
thiekness, The B2 horizon ranges from heavy lonm to clay
losum, gravelly clay loam, or sandy clay loam in texture.

Warsaw sandy loam, 0 to 2 percent slopes (WrA).
This soil is on broad terraces. Included in mapping were
small nreas of lonmy fine sand.

Grain sorghum, corn, soybeans, small grain, hay, and
pastiire are suitable crops. Potatoes, tomatoes, green beans,
and other vegetables can be grown under irrigation. The
low available moisture capacity is o limitation. In vears
when rainfall is less than normal or is poorly distributed,
crops are subject to severe damage from drought. (Capa-
bility unit 11Is-2; woodland group 23)
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Warsaw sandy loam, 2 to 6 percent slopes (WrBl.—
This s0il is on breaks on broad terraces. Tneluded in map-
ping were small arveas of loam to loamy fine sand. Also
included were small tracts of moderately eroded soils.

(irain sorghum, corn, soybeans, small grain, hay, and
pasture are suitable crops. Potatoes, tomatoes, green
beans, and other vegetables can be grown under irrigation.
Irosion is a hazard, and the low available moisture capae-
ity is a limitation. In years when rainfall is less than
normal or is poorly distributed, crops are subject to
severe damage from drought. (Capability unit TITe—13;
woodland group 23)

Warsaw sandy loam, 6 to 12 percent slopes, eroded
(WrC2).—This soil is on breaks on broad terraces. From
a to 7 inches of its original surface layer has been lost
through erosion. The present surface layer is a mixture
of the rest of this original surface layer and some of the
dark yellowish-brown subsoil. Included in mapping
were small areas of slightly eroded soils. Also included
were simall areas of strongly sloping soils.

Grain sorghum, corn, sovbeans, small grain, hay, and
pasture are suitable crops. rosion resulting from medium
surface runoff is a hazard, and the low available moisture
capacity is a limitation, In vears when rainfall is less
than normal or is poorly distribufed, crops arve subject
to severe damage from dronght. (Capability unit ITTe-13:
woodland group 23)

Warsaw loam, 0 to 2 percent slopes (WsA).—This =oil
is on broad terraces. Included in mapping were small
areas of soils that have a surface layer of silt loam.

Girain sorghum, corn, soybeans, small grain, hay, and

pasture arve suitable crops. Potatoes, tomatoes, green
beans, and other vegetables can be grown under irriga-

tion. The medium available moisture capacity is a limi-
tation, In years when rainfall is less than normal or is
poorly distributed, erops are subject to severe damage
from dronght. (Capability unit TIs-2; woodland group
23)

Westland Series

The Westland series consists of deep, very poorly
drained soils that have a moderately fine textured surface
layer and subsoil. These soils are on terraces along the
Wabash River. They formed in 42 to 60 inches of out-
wash over gravel and sand. The native vegetation con-
sisted of swamp forest and marsh grass.

A typical profile has a 13-inch surface layer of silty
clay loam, very dark brown in the upper T inches and
very dark gray in the lower part. The subsoil is about
39 ‘inches thick, The u permost 13 inches is dark-gray
heavy silty elay loam, l%u—‘ middle I8 inches is gray grav-
elly vl(:_w, h;.un, and the rest is gray ‘ﬂlllll\' clay Joam
that contains some gravel. The subsoil is mottled and
firm in all parts. The underlying material consists of
gray, brown, and light yellowish-brown, loose, stratified
gravel and sand,

Permeability is slow, surface runoff is very slow to
ponded, and the available moisture capacity is high. The
organic-matter content is high. The surface layer is
slightly acid to neutral.

Nearly level soils of this series occur on outwash ter-
races in the southwestern part of this county.
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Typical profile of Westland silty clay loam in a culti-
rated field, at a point 130 feet east and 250 feet north of
the southwest corner of the NE1/ sec, 11, T, 6 N, R. 10 W,

Ap—0 to 7 inches, very dark brown (10YR 2/2) silty clay
loam : moderate, fine, subangular blocky structure; fri-
able when moist; neutral; abrupt, smooth boundary.

Al-—-7 to 13 inches, very dark gray (10YR 3/1) silty clay
loam; moderate, medium, subangular blocky structure;
firmn when moist ; nentral ; gradual, wavy boundary.

B21tg—12 to 26 inches, dark-gray (I0YR 4/1) heavy silty clay
loam; many, medinm, distinet, vellowish-brown (10YR
5/8) mottles; moderate, medium, prismatie structure
breaking to moderate, medium, angular blocky; firm
when moist; few very dark gray (10YH 3/1) clay films
on ped facey; few pebbles, increasing in number with
depth ; neuntral; clear, wavy boundary.

B22tg—26 to 44 inches, gray (10YR 5/1) gravelly clay loam;
many, medium, distinet, yellowish-brown (10YR 3/8)
mottles ; moderate, medinm, prismatic structure breaking
to moderate, medium and coarse, subangular blocky ; firm
when moist; few dark yellowish-brown (10YR 4/4) clay
filmg on ped faces; neutral; clear, amooth boundary.

B3g—44 to 52 inches, gray (10YR 4/1) sandy clay loam; some
gravel ; many, medium, distinet, yellowish-brown (10YR
5/4) mottles: magsive; firm when moist; neutral to mild-
1y alkaline; clear, wavy houndary.

T1C—52 to 653 inches —+, gray {10YR 6/1), hrown (10YR 5/3},
and light yellowish-lrown (10YR 6/4), stratified gravel
and sand; single gruin; loose; caleareous.

The Ap horizon ranges from black to very dark gray or very
dark Lrown in eolor. The A horizon ranges from 10 to 16
inches in thickness. The depth to loose sand and gravel ranges
from 42 to 60 inches,

Westland silty elay loam (wi.—This g01] 1z in depres-
sions on outwash terraces near the Wabash River, mainly
in the southwestern part of the county. The slope range
is 0 to 2 pereent. Included in mapping were small arcas of
g1t loam.

Corn, soybeans, small grain, hay, and pasture can be
grown on this soil 1f o drainage system is established and
maintained. Wetness is the major limitation. {Capability
unit I'Tw-1; woodland group 11) '

Westland silty elay loam, shallow variant (\Wv).—
This soil is on outwash terraces, mainly in the north-
western part of the county. It differs from normal West-
land silty clay loam in that the depth to bedrock is only
20 to 42 inches.

All the crops commonly grown in this county can he
grown on this seil if a drainage system is established and
maintained. The limited depth to bedrock makes drainage
difieult. Corn, soybeans, small grain, and hay are the
main crops. Alfalfa is less sumitable, because of a high
water table and a frost-heave hazard during winter and
early in spring. Crops respond well to fertilizer. Wetness
and the limited depth to bedrock are the major limita-
tiong, (Capability unit I1Tw-5; woodland group 11)

Wilbur Series

The Wilbur series consists of deep, moderately well
drained soils that have a medium-textured surface layer
and subsoil. These soils are on bottom lands. They formed
in alluvium, The native vegetation was a mixed hardwood
forest.

A typical profile has a surfaece layer of dark grayish-
brown silt loam about 9 inches thick. The subsoil is about
33 inches of brown, friable silt loam; the lower part is

mottled. The underlying material is pale-brown, friable
silt,

Permeability is moderate, surface runoff is slow, and
the available moisture capacity is high. The organic-
matter content is low. The surface layer 1s neutral to
slightly acid,

Nearly level soils of this series oceur on bottom lands
along small tributaries of the Wabash River in the west-
ern half of this county.

Typical profile of Wilbur silt loam in a cultivated field,
at a poimt T0O feet east and 150 feet south of the northwest
corner of see. 3, T. 7 N, R, 10 W.

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
wealk, fine, granular structure ; friable when moist; neun-
tral ; abrupt, smoeoth houndary.

B21—9 to 20 inches, brown (10YR 5/3) silt loam ; weak, medi-
um, granular structure; friable when moist; clear, smooth
boundary.

B22—20 to 42 inches, brown (10¥YR 5/3) silt loam; common,
medium, distinet, light brownish-gray (10¥YER G6/2) mot-
tles; few, fine, distinct, yellowigh-brown {10YR 5/6)
mottles ; massive to very weak, medium, granular struc-
ture ; friable when moist ; neutral ; clear, stnooth houndary.

(42 to 50 inches 4+, palebrown (10YR 6/3) silt; common,
medinm, distinct, gray (10YR 6/1) and yellowish-brown
(10YR 5/8) mottles; massive; friable when moist; fow,
medinm, very dark brown (10YR 2/2) concretions of iron
and mangahege ; neutral.

The Ap horizon ranges from dark grayish brown to brown
in color. The depth to mottling ranges from 16 to 24 inches.
The B horizon ig 20 to 86 inches thick. The C horizon is silf
to silt loam, and in places it containg lenses of fine sand. The
reaction is slightly acid to miidiy alkaline.

Wilbur silt loam {(Ww)—This soill occurs ag narrow
areas on bottom lands along creeks. The slope range is 0
to 2 percent. Flooding is likely in spring. Included in
mapping were a few small areas of somewhat poorly
dramed soils.

Corn, soybeans, hay, and pasture are suitable crops.
Small grain is less suitable, because it is damaged by
flooding. Crops respond well to fertilizer. Flooding is the
major hazard, and wetness is a slight Iimitation. {Capa-
bility unit T-2; woeodland group 8)

Zipp Series

The Zipp series consists of deep, very poorly drained
soils that have a fine-textured surface layer and subsoil.
These soils are on lake terraces and old river channels.
They formed in water-deposited clayey sediment. The
native vegetation was swamp forest.

A typical profile has an 8-inch surface layer of very
dark grayish-brown silty clay. The subsoil is about 23
inches of dark-gray, mottled, very firm silty clay to clay.
The underlying material is clay. The upper 29 inches is
dark gray to gray, mottled, and very firm. The rest is
gray to yellowish brown, mottled, and very plastic.

Permeability is very slow, surface runoff is very slow
or ponded, and the available moisture capacity is high.
The organic-matter content is high.

Soils of this series oceur in depressions on lake terraces
and in old stream channels along the Wabash River.

Typical profile of Zipp silty clay in a cultivated field,
at a point 80 feet east and 50 feet south of the northwest
corner of the SE1ANW1, sec. 26, T. 6 N, R. 10 W.
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Ap-—-0 to 8 inches, very dark grayish-brown (I0YR 3/2) silty
clay ; moderate, medium and eoarse, angular blocky strue-
ture: firm when moist; slightly acid; clear, smooth boun-
dary.

B2g—8 to 31 inches, dark-gray (10YR 4/1) silty clay to ¢lay;
common, medinm, distinet, dark-brown (7.5YR 4/4) mot-
tles; moderate, very coarse, angular blocky structore;
very firm when moist; slightly aecid; clear, smooth boun-
dary.

C1—31 to 60 inches, dark-gray (10YR 4/1) to gray (10¥YR 5/1)
clay; many, medium, distinct, dark-brown (7.5YR 4/4}
mottles; massive; very firm when moist; neutral; grad-
uial, wavy boundary.

C2--60 to 70 inches -}, gray (10YR 6/1) to yellowish-brown
{(10YLRR 5/6) clay ; common, medium, gray (N 5/0) mottles;
massive; very plastic; caleareons.

The Ap horizon ranges from very dark grayish brown to
dark gray in color, and the B2 horizon from dark gray to gray.
The ¢ horizon is mainly silty clay to elay, but in some places
it contains thin layers of silty clay loam or clay loam and an
occasional layer of sandy clay loam.

Zipp silty elay (7c)—This soil is in depresstons on lake
terraces and in old river channels near the Wabash River.
The slope range 13 0 to 2 percent. Flooding is likely
during winter and spring. Included in mapping were
small areas of soils that have a surface layer of clay loam.

Corn, soybeans, hay, and pasture can he grown on this
soil if a drainage system is established and maintained.
Alfalfa and small grain are severely damaged by flooding.

Jrops respond well to fertilizer. Wetness is the major
limitation. {Capability unit I1Iw-2; woodland group 11)

Use and Management of the Soils

This section contains information about the use and
management of the soils of Sullivan County as cropland,
as wood]zmd as wildlife habitat, and as engineering ma-
terial.

Use of the Seils for Crops

About two-thirds of the acreage of Sullivan County is
used for crops and permanent pasture. The main culti-
vated crops are corn, soyheans, and wheat. The principal
Torage crops are clover, alfalfa, and grass. A small acre-
apge 1s used for orchard and veo'ctab]e crops.

'Slop:lng soils, such as those “of the Cincinnati series,
will erode when cultivated unless protective measures are
used. Contour cultivation, stripecropping, diversion ter-
races, grassed waterways, proper use of crop residue, and
the inclusion of grass and legumes In the rotation are
effective in controlling erosion and also help to conserve
moisture.

Wet soils, such as those of the Westland series, have
to be drained artificially, by tile systems or by surface
ditches, before they can be used profitably to grow crops.

According to the 1964 Census of Agriculture, 748 acres
in Sullivan County were 11'r1gd ted. The acreage of high-
value crops irrigated is increasing every year.

Soil tests should be made to determine the amounts of
[ime and fertilizer needed for cultivated crops and pasture.

Capability grouping

(Japablhty grouping shows, in a general way, the
suitability of soils for most kinds of field crops. The

soils are grouped according to their limitations when
used for field crops, the risk of damage when they are
used, and the way they respond to treatment. The group-
ing does not take into account major and generally ex-
pensive landforming that would change slope, depth, or
other characteristics of the soils; does not take into con-
slderation possible but unlikely major reclamation proj-
ects; and does not apply to rice, cranberries, horticul-
tural erops, or other crops requiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a substi-
tute for interpretations designed to show suitability and
lirnitations of groups of soils for range, for forest trees,
or for engineering.

In the capability system, the kinds of soils are grouped
at three levels: the capabilitv clags, the subclass, and the
unit, These are discussed in the following paragraphs,

Caraprary Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIII The numer als
indicate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class T soils have few Innitations that restriet their
use.

Class 11 soils have moderate Timitations that reduce
the choice of plants or that require moderate
conservation practices.

Class 1IT soils have severe limitations that reduce
the choice of plants, require special conservation
practices, or both.

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

Class 'V soils are subject to little or no erosion hut
have other limitations, impractical to remove,
that lirmit thelr use largely to pasture, range,
woodland, or wildlife habitat,

Class VI soils have severe limitations that make
themn generally unsnited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife hﬂ,hlt‘l.t

Class VII soils have very severe limitations that
malke them unsuited to cultivation and restrict
their use largely to pasture or range, woodland,
or wildlife habitat.

Class VIIT soils and landforms have limitations that
preclude their nse for commercial plant produc-
tion and regtrict their use to recreation, wildlife
habitat, or water supply, or to esthetic purposes,

CarvasiaTy SUBCLAssEs are soll groups within one
clagss; they are designated by adding a small letter, e,
w, § or ¢, to the class numeral, for example, ITe. The
letter ¢ shows that the main limitation is risk of erosion
unless close-growing plant cover is maintained ; « shows
that water in or on the soil interferes with plant growth
or eultivation (in some soils the wetness can be partly
corrected by artificial drainage); s shows that the soil is
Immited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States, shows
that the chief limitation is climate that is too cold or too
dry.

In class T there are no subclasses, becanse the soils of



34 S0IL SURVEY

this elass have few limitations. Class V can contain, at
the most, only the subclasses indicated by a0, s, and ¢,
because the soils in class V _are subject to little or no
erosion, though they have other limitations that restrict
their use ldlﬂ'elv to pasture, runge, woodland, wildlife,
or recreation.

Cavaprerry Unrrs are soil gronps within the subclasses.
The soils in one capability unit are enough alike to be
snited to the same crops and pasture p]dufs. to require
gimilar management, and to have similar productivity
and other responses to management. Thus, the capabtlity
wnit i a convenient grouping for making many state-
ments about management of soils. szpdbﬂltv units are
generally dec;lfrnfmted by adding an Arabic numeral to the
subelass s:ymbn for examp]e. TTe-3 or I1le-7. Thus, in
one syinbol, the 'Roman numeral desi rnates the capability
class, or degree of limitation; the small letter indicates
the subcluss, or kind of limitation, as defined in the fore-
coing paragraphs; and the Arabic numeral specifically
identifies the capahility unit within each subelass.

In the following pages the capability nnits in Sullivan
County are described and suggestions for the use and
management of the soils are given. These units are not
numbered consecutively, because not all of the units in
the statewide system are represented in the county. The
names of the soil series represented are mentioned in the
deseription of each unit, but this does not mean that all
the soils in a given series are in the unit. The capability
classification of each individual soil is given in the “Guide
te Mapping [Units.”

CAPARILITY UNIT I-2

This unit consisis of deep, nearly level goils of the
Cuba, Iiel, Genesee, lona, Ross, and Wilbur serjes. These
soils are well drained or moderately well drained and
medinm textured or moderately coarse textured. Jona
zoils are on uplands in the western part of the county.
The others ave on bottom lands along the Wabash River
and its tributaries.

The soils of this unit are moderately permeable or
moderately slowly permeable, Most of them are low in
organic-matter conlent, most have a slightly acid to mild-
ly alkaline swrface laver, and most have high available
moisture capacity. The Ross soil is high in organic-matter
content. The Cuba soil has a strongly acid or medium acid
surface laver, and the Tona soil a medium acid surface
layer. The Genesee soil, sandy variant, has medium avail-
able moisture capacity, and crops on it are subject to
dronght damage late in spring and in summer, when the
weather is dry. All the soils except the Tona are flooded
occasionally.

These soils are well suited to all the crops commonly
exown in the county. Corn and soybeans are the main
crops. Alfalfa and small grain are damaged by prolonged
floods.

Crop residue and green-manure crops can be used to
return organic matter. Inereasing the organic-matter con-
tent would improve the avallable moisture capacity of
the Gemesee soil, sandy variant. Dikes and levees help
to prevent flood damage,

CAPABILITY UNIT Ile-3

This unit consists of deep, gently sloping soils of the
Alford, Tona, and Muren series. These soils are well
drained or moderately well drained and are medium tex-
tured, They are on uplands in all parts of the county
except the northeastern.

The soils of this unit are moderately eroded. The
organic-matter content 1s low. The sur face layer is medi-
um acid unlegs it has been limed. The available moisture
capacity is high. Permeability is moderate or moderately
slow. Frosion is a moderate hazard, and the low organic-
matter content 1s a limitation.

Thesge soils are suited to all the crops commonly grown
in the county. Corn, soybeans, small grain, hay, and pas-

ture are the main crops.
Minimum tillage, contour cultivation|(fis. 7)} diversion
terraces, and grassed waterways help to control runoff

and erosion. C‘rop residue and green-manure crops can he
uged to return organic matter.

CAPABILITY UNIT Ile-7

This unit consists of deep, gently sloping, moderately
well drained and well drained, medium-textured sotls of
the Ava and Cincinnati series. These soils are on ridge-
tops and at the head of drainageways on uplands.

The soils of this 111111' are moderately eroded. The
organic-matier content is low. The sarface Tayer is strong-
Iy Tacid unless it has been limed. The av. ailable moisture
capdmtv is medium, and permeability is slow. A fragipan
in the subsoil restricts penetration by roots and water. A
perched water table early in spring offen causes some
delay in spring farming opemtlonq In years when rain-
fall is less than normal or is poorly distributed, crops
occasionally are subject to damage from drought. The
hazard of further crosion is moderate.

These soils ave suited to most of the crops commonly
grown in the comnty. Corn, soybeans, wheat, clover, and
grags are the main crops, Because of the restricted root
rone, alfalfa does not grow well.

Minimum tillage, contour eultiv ation, grassed water-
ways, and diversion terraces help to control erosion. Crop
residue and green-manure crops can be uged to return
organic matter and improve fertility.

CAPABILITY UNIT Ile-8

Elston loam, 2 to 6 percent slopes, is the only soil in
this unit. It is a deep, well-drained, medium-textured
soil on terraces in the southwestern part of the county.

The organic-matter content of this soil is high. The
surface layer is medium acid unless it has been limed.
The available moisture capacity is medium, and perme-
ability is moderate. Erosion is a moderate hazard, and
the medium available moisture capacity is a limitation.
In years when rainfall is less than normal or is poorly
distributed, crops are subject to some damage from
drought.

This soil is suited to all the crops commonly grown
in the county. Corn, soybeans, grain sorghum, small grain,
hay, and pas’rure are the main crops. POtdtOEb, tomatoes,
green beans, and other vegetables can be grown under
irrigation, Because of the short, irregular slopes, prac-
tices for control of erosiom are limited to minimum till-
age, contour cultivation, and use of winter cover crops.
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Figure 7.—Contour cultivation on Alford silt loam, 2 to 6 percent slopes, eroded.

CAPABILITY UNIT He-11

Princeton fine sandy loam, 2 to 6 percent slopes, eroded,
is the only soil in this unit. It is a deep, well-drained soil
that occurs in the western part of the county.

The nr;.alnu- matter content of this soil is low. The
surface Lwer 1s medium acid unless it has been limed. The
available moisture capacity is medinm, and permeability
is moderate. Eresion is a moderate hazavd, and the me-
dium available moisture capacity is a limitation. In years
when rainfall is lesz than normal or is poorly distributed,
crops are subject to damage from drought.

This soil is suited to all the erops commonly grown in
the county. Corn, soybeans, small grain, hay, and pasture
are the main crops. Alfalfa and orchard crops also grow
well,

Minimum tillage, use of crop residue, and use of green-
manure crops help to increase the organic-matter content
and maintain good tilth. These practices, along with a
system of contour cultivation, terraces, and grassed water-
ways, help to control erosion.

CAPABILITY UNIT ITw-1

This unit consists of deep, nearly level, very poorly
drained, medinm- LE:.\t.ut‘ed and rnndemteh fine textured
soils of the Lyles, Patton. Ragsdale, Rensselaer, and
Westland series. These soils are in depressions on terraces
and uplands in the western half of the county.

The nrgmuum.\r,rer content. of these soils is high. The
surface layer is slightly acid to neuntral. The available

moisture eapacity is high, and permeability is slow. Wet-
ness is a moderate limitation.

The moderately fine textured soils are hard to keep in
good tilth. If they are tilled when too dry or too wet,
large clods are Irlxeh to form. When dry, these clods are
very difficult to work down.

I'f artificially drained, the soils of this nnit arve suited
to corny soybeans, hay, and pasture. They are not snited
to alfalfa, because of prolonged wetness and a hazard of
frost heave.

Minimum tillage, use of crop residue, and cultivation
of the silty clay loam soils when moisture conditions are
favorable help to maintain good tilth.

CAPABILITY UNIT Hw-2

This unit consists of deep, nearly level and gently slop-
ing, somewhat poorly drained, medinm-textured and mod-
erately coarse textured soils of the Ayrshire, Cory, Hen-
shaw, Iva, and Reesville series. These soils are on uplands
and It'll'tl,l['ifk throughout the county.

Most of the soils of this unit are low in organic-matter
content, and most are slowly permeable. The Cory soil is
high in organic-matter content. The Ayrshire soils are
moderately permeable. Tn all the soils, the : available mois-
ture capacity is high, and the Hlllf‘u‘ﬂ layer is medium
acid unless limed. The gently sloping soils have slow or
medium surface runoff and arve somewhat susceptible to
erosion, Inereasing and maintaining the organic-matter
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content is a problem with all the soils except the Cory.
Wetness is a moderate limitation.

It artificially drained, these soils are suited to corn,
soybeans, small grain, hay, and pasture. Vegetables are
grown under irrigation on the nearly level Ayrshire soils.

Crop residue and green-manure crops can be used to
return organic matter. Minimum tillage, contour culti-
vation, diversion terraces, and grassed waterways help
to control erosion of the gently sloping soils.

CAPABILITY UNIT IIw-5

Ava silt loam, 0 to 2 percent slopes, is the only soil in
this unit. It is a deep, moderately well drained, medium-
textured soil on uplands in the northern and eastern
parts of the county.

The organic-matter content of this soil is low. The
surface layer is strongly acid unless it has been limed.
The available moisture capacity is medium, and perme-
ability is slow. A fragipan at a depth of 22 to 34 inches
restricts the downward movement of roots and water and
limits the available moisture capacity. A perched water
table early in spring often causes some delay in spring
farming operations. In years when rainfall is less than
normal or is poorly distributed, crops are subject to
damage from drought.

This soil is suited to corn, soybeans, small grain, hay,
and pasture. It is not well suited to alfalfa, because of a
hazard of frost heave and the restricted root zone. Mini-
mum tillage, use of crop residue, and use of green-manure

crops help to increase the organic-matter content and to
malintain good tilth.

CAPABILITY UNIT IIw-7

This unit consists of deep, somewhat poorly drained,
medium-textured to moderately fine textured soils of the
Petrolia, Stendal, and Wakeland series. These soils occur
on bottom lands along the Wabash River and along small
streams in all parts of the county.

The organic-matter content of these soils is low or
medium. The available moisture capacity is high. Per-
meability is moderate or slow. The Petrolia soil has a
neutral surface layer, the Stendal soil has a strongly
acid surface layer, and the Wakeland soil has a neutral
to slightly acid surface layer. Wetness is a moderate
limitation, maintaining the organic-matter content is a
problem, and flooding } hazard.

If artificially drained . these soils are well suited
to most of the crops commonly grown in the county. Corn,
soybeans, hay, and pasture are the main crops. Small
grain and alfalfa are severely damaged if floods are
prolonged.

CAPABILITY UNIT IIw-10

Carlisle muck is the only soil in this unit. It is a deep,
very poorly drained organic soil that occurs in depres-
sions on terraces along the Wabash River in the vicinity
of Merom Station. The slope range is 0 to 2 percent.

The available moisture capacity of this soil is high, and
permeability is moderate to rapid. The surface layer is

Figure 8—Open ditch in Wakeland silt loam, used as an outlet for surface and tile drainage systems.
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slightly acid to medium acid unless it has been limed.
Wetness is a moderate limifation.

If artificially drained, this soil is suited to all the crops
commonly grown in the county. Corn and soybeans are
the main crops.

CAPABILITY UNIT Tis-1

Fox loam, 0 to 2 percent slopes, is the only soil in this
umit. Tt is o deep, nearly level, well-drained, medium-tex-
tured goil on gravelly terraces near the Wabash River,
in the southwestern part of the county.

The organic-matter content of this soil is low. The
available moisture capacity is medium, and permeability
is moderate. In years when rainfall is less than normal or
is poorly distribnted, droughtiness is a moderate Timita-
tion.

This soil is suited to all the crops commonly grown in
the county. Corn, soyvheans, small grain, hay, and pasture
are the main crops. Vegetables are grown under irriga-
tion.

Minimum tillage, use of crop residue, and use of green-
manure crops help to increase the organic-matter content
and maintain good tilth. Planting carly in spring lelps
to overcome the limitation of droughtiness.

CAPABILITY UNIT Is-2

This unit consists of deep, nearly level, well-drained,
medium-textured soils of the Elston and Warsaw series.
These soils are on terraces in the western and south-
western parts of the county.

The organic-matter content of these soils is high. The
surface layer is slightly acid or medium acid. The availa-
ble moisture capacity is medium, and permeability is
moderate, Tn years when rainfall is less than normal or 1s
poorly distributed, droughtiness is a gevere limitation.

These soils are suited to all the crops commonly grown
in the county. Corn, soybeans, small grain, hay, and pas-
ture are the main crops. Vegetables are grown under
irrigation. Minimuwm tillage, use of crop residue, and
planting early in spring help to prevent drought damage
to crops.

CAPABILITY UNIT Xs-5

Princeton fine sandy loam, 0 to 2 percent slopes, is the
only soil in this unit. It is a deep, nearly level, well-
drained, moderately coarse textured soil on uplands in
the western part ot the county.

The organic-matter content of this seil is low. The
surface layer is medium aecid unless it has been limed.
The available moisture capacity is medium, and perme-
ahility is moderate. In years when rainfall is less than
normal or is poorly distributed, crops are subject to
moderate damage from drought.

This soil is suited to all the crops commonly grown in
the county. Corn, soybeans, small grain, hay, and pasture
are the main crops.

Minimum tillage, use of crop residue, and use of green-
manure crops help to maintain or increase the organie-
matter content. Planting early in spring helps to prevent
dronght damage to crops.

CAPABILITY UNIT 1e~3

This unit consists of deep, gently sloping and moder-
ately sloping, well drained and moderately well drained,

medium-textured soils of the Alford and Tona series.
These soils occur on uplands in all parts of the county
except the northenstern.

The soils of this unit are moderately and severely
eroded. The organic-matter content is low. The surface
layer is medium acid unless it has been limed. The avail-
able moisture capacity is high, and permeability is mod-
erate to moderately slow. The hazard of further erosion
is severe. The low organic-matter content is a limitation.

These soils are suited to all the crops commonly grown
in the county. Corn, soybeans, small grain, hay, and
pasture are the main crops.

Minimum tillage, use of crop residue, contour cnltiva-
tion, diversion terraces, and grassed waterways help to
control runofl and erosion. Winter cover crops and green-
manure crops can be used to return organic matter.

CAPABILITY UNIT Ille-7

This unit consists of deep, gently sloping and moder-
ately sloping, well drained and moderately well drained,
medium-textured soils of the Ava and Cincinnati series.
These soils are on uplands in the northern and eastern
parts of the county.

The soils of this unit are moderately and severely
eroded. The organic-matter content is low. The available
moisture capacity is medinm. The surface layer is strongly
acid unless it has been Hmed. A fragipan at a depth of
92 to 34 inches restricts the downward movement of water
and roots and limits the available moisture capacity. Run-
off and erosion are severe hazards.

These soils are suited to most of the crops commonly
grown in the county. Corn, soybeans, small grain, hay,
and pasture are the main crops. Alfalfa does not grow
well, becanse the fragipan vestricts root penetration. In
years when rainfall is less than mnormal or is poorly
distributed, crops are subject to damage from drought.

Crop residue and green-manure crops can be used to
refurn organic matter. Minimum tillage, contour _culfiva-
tion, diversion terraccs, grassed waterways, and winter
cover crops help to control runoff and erosion.

CAPABILITY UNIT Iife-11

Markland silt loam, 2 to ¢ percent slopes, eroded, is
the only soil in this unit. It i o deep, well drained to
moderately well drained, medium-textured soil that ocenrs
on lacustrine terraces in the west-central and northwest-
ern parts of the county.

The organic-matter content of this soil is low. The sur-
face layer is neutral or slightly acid. The available mois-
ture capacity is high, and permeability is slow. Erosion
is a severe hazard, and the slowly permeable subsoil is a
Iimitation.

This soil is suited to all the crops commonly grown in
thig county. Corn, soybeans, small grain, hay, and pasture
are the main crops.

Minimum tillage, use of crop residue, and use of green-
manure crops help to increase the organic-matter content
and maintain good tilth, These practices, along with a
system of terraces, contour cultivation, and grassed water-
ways, help to control runoft and erosion.

CAPABILITY UNIT IITe-12
This unit consists of deep, moderately sloping, some-
what excessively drained, coarse-textured soils of the
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Ade and Bloomiield series. These soils are on uplands
above the Wabash River in the western part of the
county.

The available moisture capacity of these soils is low,
and permeability is rapid. The plow layer is medium acid
unless it has been limed. The Ade soil is high in
organic-matter content, and the Bloomfield soil is low.
For both soils, crosion is n severe hazard and the
low available moisture capacity iz a limitation. In years
when rainfall is less than normal or is poorly distributed,
crops are subject to severe damage from drought.

These soils are suited to all the crops commonly grown
in the county. Corn, soybeans, small grain, hay, and pas-
ture are the main crops. Apples, peaches, melons, and
other specialty crops also can be grown.

Use of crop residue and use of green-manure crops are
ways to return organic matter. These practices also help
to conserve moisture. Contour eunltivation, minimum till-
age, and winter cover crops help to control erosion.

CAPABILITY UNIT IIle-13

This unit consists of deep, gently sloping and maoder-
ately sloping, well-drained, moderately coarse textured
soils of the Elston, Tox, Princeton, and Warsaw series,
These soils are underlain at a depth of more than 24
inches by sand or by gravel and sand. They oceur in the
western part of the county. The Princeton soil is on up-
lands, and the other soils are on terraces.

The organic-matter content of the Fox and Princeton
soils is low, and that of the Elston and Warsaw soils is
high. The available moisture capacity of all the soils is
low to medinm, Permeability is moderate to rapid. The
plow layer is medium acid unless it has been limed.
Lrosion is a severe hazard, and the low to medium avail-
able moisture capacity is o limitation. Tn years when
rainfall is less than normal or is poorly distributed, crops
are subject to severe damage from drought.

Tlese sotls are suited to all the crops commonly grown
in the county. Corn, soybeans, small grain, hay, and
pasture are the main crops. Peaches and apples are also
grown. Vegetables are grown under irrigation on all
except the Princeton soil.

Crop residue and green-manure crops can be used to
return organic matter. Increasing the organic-matter
content, in combination with minimum tillage and early
planting, helps to conserve moisture and to prevent
drought damage to crops. Minimum tillage, contour cul-
tivation, and winter cover crops help to control erosion.
Diversion terraces and grassed waterways can be used to
control erosion on the Princeton soil but not on the soils
of the terraces, because they have short and irregular
slopes.

CAPABILITY UNIT Iilw-2

This unit consists of deep, very poorly drained, fine-
textured soils of the Kings and Zipp series. These soils
are in depressions on lake terraces and old stream chan-
nels along the Wabash River,

‘The organic-matter content of these soils is high. The
surface layer is neutral or slightly acid unless it has been
limed. The available moisture capacity is high, and per-
meability is very slow. Wetness is a severe limitation,
and maintaining good tilth is a problem. If the soils are
tilled when too wet or too dry, large clods are likely to

form, When dry, these clods are very difficult to work
down, IMlooding is a severe hazard on the Zipp soil,

If artificially drained, the soils of this unit are suited
to all the crops commonly grown in the county. Clorn,
soybeans, and hay are the main crops. Small grain and
alfalfa are damaged by the high water table in winter and
early i spring. Minitnum tillage, plowing in fall, and
use of crop residne, along with cultivation when moisture
conditions arve favorable, help to maintain good tilth,

CAPABILITY UNIT [Iw-3

This unit consists of deep, nearly level and gently
sloping, somewhat poorly drained, medimn-textured soils
of the Vigo series. These soils are on uplands in the
northeastern part of the county.

The organic-matter content of these soils is low. The
surface layer jg strongly acid unless it has been limed.
The available moisture capacity is high. Permeability is
very slow. A claypan is at a depth of 18 to 24 inches.
Wetness is a severe limitation. Krosion is a hazard on
slopes of more than 2 percent.

These soils are suited to most of the crops commonly
grown in the county. Corn, soybeans, small grain, havy,
and pasture are the main crops. Alfalfa is not well suited,
because the claypan restriets the root zone,

Crop residne and green-mamure erops can be used to
retim organic matter. Minimum tillage, contour culti-
-ation, diversion terraces, and grassed waterways are
needed to help control erosion on slopes of more than
2 percent,

CAPABILITY UNIT IlIw-5

Westland silty clay lowm, shallow variant, is the only
soil in this unit. Tt is a deep, very poorly drained, mod-
erately fine textured soil on outwash terraces, mainly in
the northwestern part of the county. The slope range is
0 to 2 percent, The depth to bedrock is 20 to 42 inclies.

The organic-matter content of this soil is high, the
available moisture capacity is high, and permeability is
slow. Wetness is a severe limitation, and the limited depth
to bedrock makes drainage difficult.

Tf artificially drained, this soil is suited to all the crops
commonly grown in the county. Corn, soybeans, small
grain, and hay are the main crops, Alfalfa is damaged by
frost heave in winter and early in spring.

Minimum tillage, use of crop residue, and cultivation
when moisture conditions are favorable are ways to main-
tain good tilth.

CAPABILITY UNIT Ilw-4

MeGary silt loam is the only soil in this unit. It is a
deep, somewhat peorly drained, medium-textured soil
that has a moderately fine textured to fine textured, very
slowly permeable subsoil. The slope range is 0 to 2 per-
cent. This soil is on terraces in the west-central and
northwestern parts of the county.

The organic-matter content of this soil is low. The
surface layer is neutral to slightly acid. The available
moisture eapacity is high, and permeability is very slow.
Wetness iz a severe limitation.

It artificially drained, this soil is suited to all the crops
commonly grown in the county. Corn, soybeans, small
grain, hay, and pasture are the muin crops. Minimum
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tillage, use of crop residue, and use of green-manure
crops help to inerease the organic-matter content and
maintain good tilth.

CAPABILITY UKIT HIw—7

Shadeland loam is the only soil in this unit. Tt is a
nioderately deep, somewhat poorly drained, medium-tex-
tured soil on benches in the northwestern part of the
connty. The slope range is 0 to 2 percent. The depth to
hedrock is 20 to 42 inches.

The organic-matter content of this soil is low. The
surface layer is strongly acid unless it has been limed.
The available moisture capacity is medium or low, and
permeability is slow. Wetness 1s a severe limitation.

1f artificially drained, this soil is suited to most of the
crops commonly grown in the county. Corn, soybeans,
small grain, hay, and pasture are the main crops. In
vears when rainfall js less than normal or Is poorly
distributed, crops are subject to severe damage from
drought.

Minimum tillage, use of crop residue, and use of green-
manure crops help to maintain or increase the organie-
matter content and to conserve moisture.

CAPABITITY UNIT ITfw-10

Atkins silt loam is the only soil in this unit. Tt is a
deep, well-drained, medium-textured soil in depressions
on creek bottoms in the eastern part of the county. The
slope range is 0 to 2 percent,

The organic-matter content of this soil 1s low. The
surface layer is strongly acid unless it has been limed.
Permeability is moderate, and the available moistire
capacity is high. Wetness is a severe limitation, and
flooding s a hazard.

Tt artificially drained, this soil is suited te corn, soy-
beans, hay, and pasture. Small grain and alfalfa are
severely damaged by floods.

Minimum tillage, use of crop residue, and use of green-
manure crops help to increase the organic-matter content
and maintain good tilth,

CAPABILITY UNIT IIfs-

This unit consists of deep, gently sloping, somewhat
excessively drained, coarse-textured soils of the Ade and
Bloomfield series, These soils are on uplands in the west-
ern part of the county, east of the Wabash River.

The organic-matter content of the Ade soil is high,
and that of the Bloomfield soil is low, The surface layer
is medium acid unless it has been limed. The available
moisture capacity is low, and permeability is rapid.
Surface runoff is slow. The low available moisture ca-
pacity is a severe limitation. Frosion is a hazard.

These soils are suited to all the crops commonly grown
in the county. Melons, corn, soybeans, small grain, hay,
and pasture are the main crops. Orchard frnits and
alfalfa grow well.

Minimmum tillage, contour farming, and grassed water-
ways help to control runofl and crosion. Crop residue
and green-manure crops can he used fo return organic
matter and conserve moisture, Planting early in spring
helps to prevent drought damage to crops.

367-524—T0——4

CAPABILITY UNIT IIEs-2

This unit consists of deep, nearly level, well-drained,
moderately coarse textured soils of the Fox, Elston, and
Warsaw series. These soils are underlain at a depth of
more than 24 inches by sand or by gravel and sand. They
are on terraces in the western part of the county near the
Wabash River.

The organic-matter content of these soils is low to high.
The plow layer is medinm acid unless it has been Iimed.
The available moisture capacity is low to medium, and
permeability is moderate. The low to medium available
meoisture capacity is a severe limitation. In years when
rainfall is less than normal or is poorly distributed, crops
are subject to damage from drought.

These soils are suited to all the crops commmonly grown
in the county. Corn, soybeans, small grain, hay, and pas-
ture are the main crops. Potatoes, tomatoes, green beans,
and other vegetables can be grown under irrigation.

Crop residue and green-manure crops can be nsed to
return organic matter. Increasing the organic-matter
content, in combination with minimum tillage and plant-
ing early in spring, helps to conserve moisture and to
prevent drought damage to crops.

CAPABILITY UNIT IVe-3

This unit consists of deep, moderately sloping and
strongly sloping, well-drained, medium-textured soils of
the Alford and Parke series. These soils are on uplands
in all parts of the county except the northeastern.

The soils of this unit are moderately and severely
eroded. The organic-matter content is low. The surface
layer is medium acid unless it has been limed. The
available moisture capacity is high, and permeability Is
moderate. Frosion is a very severe hazard, and the low
organic-matter content is a limitation.

The very severe hazard of erosion limits the gnita-
bility of these soils for row crops. Small orain, hay, pas-
ture, peaches, and apples are the main crops.

Minimum tillage, uge of crop residue, contour cultiva-
tion, diversion terraces, and grassed waterways help to
control runoff and erosion. Winter cover crops and green-
manure crops can be used to return organic matter.

CAPABILITY UNIT IVe-7

This unit consists of deep, well-drained, medium-tex-
tured, moderately sloping and strongly sloping soils of
the Cincinnati series. These soils are on uplands in the
northern and eastern parts of the county. A fragipan
oceurs at a depth of 26 to 32 inches.

The soils of this nnit are eroded and severely eroded.
The organic-matter content is low. The availahle mois-
ture capacity is medium. The surface layer is strongly
acid unless it has been lined. The slowly permeable fragi-
pan restricts the downward movement of water and roots
and limits the available moisture capacity. Frosion is a
very severe hazard.

The very severe hazard of erosion limits the suitability
of these soils Tor row crops. Small grain, hay, and pasture
are the main crops. Alfalfa does not grow well, hecause
the fragipan restricts the root zone. In years when rain-
fall is less than normal or is poorly distributed, crops are
subject to damage from drought.
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Minimum tillage, use of crop residue, contour cultiva-
tion, diversion terraces, and grassed waterways help to
control runoff and erosion. Winter cover crops and green-
manure crops can be used to return organic matter.

CAPABILITY UNIT IVe-12

Bloomfield loamy fine sand, 12 to 18 percent slopes, is
the only soil in this unit. It is a deep, somewhat excessive-
ly drained, coarse-textured soil that occurs on uplands,
as a narrow band that roughly parallels the Wabash
River.

The organic-matter content of this seil is low. The sur-
face layer is medium acid unless it has been limed. Per-
meability is rapid, and the available moisture capacity is
low. Eroston is a very severe hazard, and the low avail-
able moisture capacity is a limitation. In years when rain-
fall is less than normal or is poorly distributed, crops are
subject to severe damage from drought, This soil is suited
to small grain, alfalfa, hay, orchard erops, and melons,

Minimum tillage, use of crop residue, and use of green-
manure crops help to increase and maintain the organie-
matter content. These practices also help to prevent
drought damage to crops. Contour cultivation and winter
cover crops help to control crosion.

CAPABILITY UNIT IVe-15

Princeton fine sandy loam, 12 to 18 percent slopes,
eroded, is the only soil in this unit. Tt is a deep, well-
drained, moderately coarse textured soil on uplands in
the western part of the county.

The soil of this unit is slightly or moderately croded.
The organic-matter content 1s low. The surface layer is
medinm acid unless it has been limed. Permeability is
moderate, and the available moisture capacity is medium.
LErosion is a very severe hazard, and the medium avail-
able moisture capacity is o limitation. In years when rain-
fall is less than normal or is poorly distributed, crops are
subject to severe damage from drought.

This soll is well suited to alfalfa and orchard crops. It
is also suited to small grain, hay, and pasture. Only an
occaslonal row crop should be grown.

Crop residue and green-manure crops can be used to
return organic matter. Increasing the organic-matter con-
tent, in combination with minimuwm tillage and early
planting, helps to conserve moisture and to prevent
drought damage to crops. Minimum tillage, contour culti-
vation, and winter cover crops help to control erosion.

CAPABILITY UNIT VIe-1

This unit consists of deep, moderately sloping to very
steep, well drained and moderately well drained, moder-
ately coarse texturcd to moderately fine textured soils of
the Alford, Cincinnati, Hickory, Markland, Parke, and
Princeton series. These soils oceur on uplands throughout
the county.

The available moisture capacity of these soils is medium
to high, and permeability is slow to moderate. Surface
runoff is rapid to very rapid. Erosion is a very severe
hazard.

These soils are suited to permanent pasture. Meadow
crops can be grown where the slope is less than 18 per-
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cent. Plowing for preparation of scedbeds should be on
the contour. Pastures should not be overgrazed. A perma-
nent cover of vegetation helps to control runoff and
erosion.

CAPABILITY UNIT VIe-3

Bloomfield loamy fine sand, 18 to 40 percent slopes, is
the only soil in this unit. It is a deep, somewhat excessive-
ly drained, coarse-textured soil on escarpments and breaks,
It occurs on the uplands in the western part of the county
and is roughly parallel to the Wabash River.

The soil of this unit is slightly or moderately eroded.
The organic-matter content 1s low. The surface layer is
medium acid unless it has been limed. Permeability is
rapid, and the available moisture capacity is low. Erosion
is a very severe hazard, and the low available moisture
capacity is a limitation.

This soil is snited to permanent pasture and io trees.
In years when rainfall is less than normal or is poorly
distributed, pasture yields are generally low.

A permanent cover of vegetation helps to control ero-
sion. Pastures must not be overgrazed.

CAPABILITY UNIT ViTe-1

"This unit consists of Hickory silt loam, 35 to 50 percent
slopes, and of Rock land. These soils are slightly eroded
and moderately eroded. They are on deeply dissected up-
lands. The Hickory soil is deep, medium texturcd, and
well drained. It occurs on escarpments and side slopes,
mostly in the eastern and northern parts of the county.
Rock land is shallow to moderately deep, steep to very
steep, and well drained to somewhat excessively drained.
1t oceurs as a long, narrow band that begins at Merom
and extends northward to the county line.

The Hickory soil of this unit is moderately permeable
and has a high available moisture capacity. Rock land is
moderately permeable and has a low available moisture
capacity. Frosion is a very severe hazard.

Most of this unit i suited to trees, but some of the less
steep areas are suited fo permanent pasture. Pastnres
should not be overgrazed.

CAPABILITY UNIT VIe-3

This unit consists only of Strip mines, a land type
made up partly of long, narrow mounds of mine spoil and
partly of open pits. The spoil is a mixture of soil material,
rock, shale, and some fragments of coal. Tt is strongly acid
to neutral. The erosion hazard is very severe. Some of
the pits contain water.

This Jand type is suitable for the production of timber.
The water areas can be developed as wildlife habitat or
as reereational areas. Some of the less steep arcas of spoil
can be used for pasture.

CAPARBILITY UNIT VIie-4

This unit consists only of Gullied Jand, a moderately
sloping to strongly sloping land type that occurs on up-
lands thronghout the county. Most areas are bare of vege-
tation, but weeds, grass, and a few trees are starting to
grow in places. Permanent vegetation would help to stabi-
lize the gullies, control runoff, and provide cover for wild-
life. Some areas have been planted to trees. Most areas
are well suited to Christmas trees,
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CAPABILITY UNIT VIls-1

This unit is made up of Mine dumps and Riverwash.
Mine dumps are piles of waste from shaft mines and from
loading points where coal is cleancd and sorted. River-
wash consists of assorted sand and gravel on islands and
sandbars along the Wabash River.

These land types are not suited to farming. Much of
the mine waste is too acid to support plants. Riverwash
and sufficiently leached areas of Mine dumps produce a
limited amount of vegetation. They arc suitable for
development as wildlife habitat.

Estimated Yields

Table 2 shows average yields per acre of the principal
crops, under two levels of management. The figures in
columns A represent yields that can be expected under
an average, or medium, level of management. Those in
columns I3 represent yields that can be expected under
an improved, or high, level of management.

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

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

9. (Controlling erosion well enough to prevent seri-

ous impairment of the quality of the soil.

Applying fertilizer and lime in moderate amonnts,

it need is indicated by soil tests.

TReturning most. of the crop residuc to the soil.

Plowing and tilling by conventional methods.

Planting crop varieties that are generally adapted

to the climate and the soils,
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7. Controlling weeds fairly well by tillage and
spraying.

8. Draining wet soils well enough to allow cropping
but not always well cnough to prevent limitation
of yiclds.

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

1. Using cropping systems that maintain tilth and
organic-inatter content.

2. Controlling crosion to the maximum extent pos-
sible, so that qualities of the soil will be main-
tained or improved, rather than impaired.

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

1. Liming soils in accordance with the resnits of soil
tests.

5. Using crop residue to the fullest extent to protect
and mmprove the soil.

6. Followmg minimum tillage practices.

7. Planting only the crop varieties that are best
adapted to the soils and climate.

8. Controlling weeds thoroughly by tillage and

spraying.
9. Draining wet aveas well enough that wetness does
not, restrict yields.

The estimates in table 2 are averages for a period of 5
to 10 years. They are based on farm records, on inter-
views with farmers and with members of the staff of
the Purdue Agricultural Experiment Station, and on
direct observations by soil scientists and soil conserva-

TaBLE 2.— Estimated average yields per acre of principal crops under two levels of management

[Yields in eohunns A can be expeeted over a 10-year period

under an improved level of management. Absence of yicld indicates that the crop is either not commonly

soll specified]

under an average level of management; those in columns B can be cxpeeted

grown or ir not suited to the

Corn Soybeans Wheat Mixed hay Alfalfa
Soil | R B o
A B A B A B A B A B
Bu. B, Bii. B, Bu. B, Toiis Tons Tons Thns
Ade loamy fine sand, 2 to 6 percent slopes. ... 60 %0 20 30 20 30 Lo 2,5 2.5 3.0
Ade loamy fine sand, 6 to 12 pereent slopes_ .. . ____. - h0 70 18 25 20 30 i ) 2.6 2,5 3.0
Alford silt loam, 2 to 6 percent stopes, eroded_ . ____ . ____. - 70 95 26 35 30 Al 2.0 3.0 3.0 4.0
Alford silt loam, 2 to 6 pereent slopes, severely eroded. . 610 &5 20 30 15 20 1.0 20 2.0 3.0
Alford silt loam, 6 o 12 pereent slopes, eroded .. . ___ 55 80 23 3] 30 40 2.0 3.0 3.0 4.0
Alford silt loam, 6 to 12 percent slopes, severely croded ... A0 75 18 28 15 20 1.0 2.0 2.0 3.0
Alford silt loam, 12 to 18 percent slopes, eroded__ - . .| - U e 34 40 1.5 2.5 2.5 3.5
Alford silt Inam, 12 to 18 pereent slopes, severely eroded .o | .- JE - 15 25 1.3 2, 2 2.0 3.0
Alford silt loam, 18 to 25 pereent slopes__ .| ---- el (RN, HVRNUROUS DUPRUUSERIES (RPN PSR N
Alford silt loam, 25 to 50 percent slopes. . _ ... [ I [N SRR IR PP SRR PR
Atkins silt loam L oo . 60 70 20 30 18 25 2.0 3.0 || oo-_-
Ava silt loam, ¢ to 2 pereent slopes_. .- 65 94 27 38 26 36 2.0 3.0 .. S
Ava silt loam, 2 to 6 pereent slopes, eroded . ... .. 60 82 25 35 25 340 2.0 20 .-
Ava, silt loam, 2 to 6 percent slopes, severcly eroded____ .. ___ 44} 63 20 30 20 29 1.7 2.0 . - o
Ayrcshire fine sandy loam, 0 to 2 percent slopes____ - 73 96 28 40 25 35 2.0 3.0 2.5 3. H
Ajyreshire fine sandy loam, 2 to 4 percent slopes. ... - 70 a0 25 40 25 35 2.0 3.0 25 3.8
Ayreshire loam, 0 to 2 pereent slopes_ - .- 75 100 30 40 25 35 2.0 3.0 25 3.5
Bloomfield loamy fine sand, 2 to 6 pereent slopes_ . 60 80 22 30 25 35 1.2 1.5 2.5 3.0
Bloomfield loamy fine sand, 6 1o 12 percent slopes _____. .. 47 65 22 28 20 a0 1.2 L5 2.5 3.0
Bloomfield loamy fine sand, 12 to 18 percent slopes__ .. | Joeoooo oo oo 20 30 1.2 15 2.5 3. 0
Bloomfield loamy fine sand, 18 to 40 pereent slopes. .- .o _|-eo--lov-ooo SR IO DU NP B I
Carlisle muek . oo e e 80 100 28 40 oo __. e e e
Cineinnati silt loam, 2 to 6 percent slopes, eroded. .. ______ al 80 25 35 25 33| 2.0 3.0 3.0 4.0
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TasLe 2.—Lstimated average yields per aere of principal crops wnder two levels of management—Clontinued

Soil

Cineinnati silt loam, 6 to 12 pereent slopes, eroded___ . _______
Cineinnati silt loam, 6 to 12 pereent slopes, severely eroded_ ___
Cineinnati silt loam, 12 to 18 pereent slopes, eroded. ____ . _____
Cineinnati silt loam, 12 to 18 percent slopes, severely croded.
Corvesiltloam____________________. .. ____.
Cubasiltloam_ _____________  _______ ______ . ________
Eelwilt loam_ . _________ _________. e e .
Elston finc sandy loam, 0 to 2 pereent slopes.__ . ___________
Flston fine sandy lnam, 2 to 6 percent slopes_
Klston loam, 0 to 2 percent slopes
Flston loam, 2 to 6 pereent slopes___________ ________
Fox sandy loam, (+ to 2 pereent slopea__ . _______ . _______
Fox sandy loam, 2 to 6 percent slopes_ ___
Fox loam, 0 to 2 percont slopes________.
Geneseesilt loam_______. ________________.________ _____
Genesee fine gandy loam, randy variant__
Gullied dand___ . _______ . ________ ______.
ITenshaw silt loam, 0 to 2 percent slopes_ .__ .. _____
TTenshaw silt loam, 2 to 4 percent slopes, croded.__
Hickory silt loam, 18 to 25 percent stopes________ . _________.
Hickory silt loam, 25 to 35 pereent slopes.____ .. _______ .
Hickory silt loam, 18 to 25 pereent slopes, severcly eroded_____
Hickory silt loam, 33 to 50 pereent slopes_____. . ______ _ ___
Tona silt loam, 0 to 2 percent slopes________ _____ _______|
Tona silt loam, 2 to 6 pereent slopes, eroded_________ _________ :
Tona silt loam, 2 to 6 percent slopes, severcly eroded
Iva silt loam, 0 to 2 percent slopes_______ . _________
Tva silt loam, 2 to 4 pereent slopes, eroded_______
Kings silty elay_ ..., .
YTylesloam. . ___..______  ______ . _____ . ______  _______
Marldand silt loam, 2 to 6 pereent slopes, croded
Markland silt loam, 12 to 18 pereent slapes, eroded
Markland silt loam, 18 to 23 percent slopes, eroded
Markland silty elay lsam, 6 to 18 pereent slopes, severcly
croded _______ . _______. ] -

MeGary silt loam_ ... ______
Minedumps ... _______.
Muren ilt loam, 2 to 6 pereent slopos, eroded_______ .
Parke zilt loam, 6 to 12 pereent slopes, severely eroded_
Parke zilt loam, 12 to 18 percent slopes, severely croded
Patton silly elay loam.___ . ________ ____ " ____
Petrolia sifty clay loam__ _______________ ______
Prineeton fine sandy loam, ) to 2 percent slopes_ _
Princeton fine sandy loam, 2 to 6 pereent slopes, croded .
Princeton fine sandy loam, 6 to 12 percent slopes, croded
Princeton fine sandy loam, 12 to 18 pereent, slopes, eroded
Princeton fine sandy loam, 18 to 25 pereent slapes, craded
Princeton fine sandy loam, 25 to 50 percent slopes_ . ______._.
Ragsdale silt loam_____ _______ e

Reocsville silt loam, 0 to 2 percent slopes

Reesville silt loam, 2 to 4 percent slopes, eraded
Rensselacr loam. ____ __ -
Riverwash._ . ____ . _.____
Roek lund_._ . _____ ..
Ross silt loam___ ____ oo
Bhadeland loam . ___. _. ____
Stendal silt loam

Btrip mines_ ______ ______ .. I
Vigo silt Ioam, 0 to 2 pereent slopes____
Vigo silt loam, 2 to 4 pereent slopes, eroded
Walkeland silt loam_ __ . ___ . _______ _____
Warsaw sandy loam, 0 to 2 percent slopes_______________.
Warsaw sandy loam, 2 to 6 percent slopes_ __________________
Warsaw sandy loam, 6 to 12 pereent slopes, eroded __
Warsaw loam, 0 to 2 pereent slopes_ ___

Westland silty elay loam________ _______ ______
Westland silty elay loam, shallow variant
Wilbur silt loam_______.
Zipp silty elay________ .

Corn Soybeans Wheat Mixed hay Alfalfa

A B A B A B A B A B

RBii. . B, B, Bu. B, Tong Tons Tong Tons
40 65 20 30 20 27 2.0 3.0
40 60 18 25 18 25 1.5 P I PR P
35 60 | _____|.____. 20 30 2.0 25 ______ el
RS OO P VR SRRRU 1.5 205 L __
75 100 30 40 3t 35 2.0 3.0 2.5 4.0
70 100 28 40 32 40 2.0 3.0 2.5 4. 0
65 100 30 40 30 35 2.5 4. 0 25 4,0
65 75 20 3 30 42 .5 2.5 2.5 3.5
65 7 20 30 30 42 1.5 2.5 2.5 3.5
70 &5 20 30 30 42 2.0 3.0 2.5 3.5
70 &0 20 30 30 42 2.0 3.0 2.5 3.5
Al 70 20 31 30 40} 1.5 2.0 2.0 3.2
50 70 20 30 28 a7 1.5 2.0 2.0 3.2
70 85 20 30 30 42 2.0 3.0 2.5 3.5
70 106 . 28 40 32 40 2.0 3.0 2.5 4.0
65 90 ° 25 35 32 40 2.0 3.0 2.3 4. 0
70 95 25 35 30 40 2.0 3.0 2.5 4.0
70 95 25 35 30 40 2.0 3.0 25 4,0
73 100 30 40 ah 45 2.0 3.0 3.0 4, 0
70 [115] 25 33 aa 45 2.0 3.0 3.0 4, [
70 95 23 32 ah 45 2.0 3.0 3.0 4,0
75 100 30 40 30 42 2.0 3.0 2.5 4, 0
75 100 30 40 30 42 2.0 a0 2.5 4.0
60 80 29 30 30 35 2.8 3.5 3.2 3.3
70 100 30 440 30 42 2.0 3.0 S0 5.0
56 7 18 30 20 33 2.0 3.0 3.0 4.0
,,,,,,,,,,,, Ll 1.3 2.2 2, 3.0
,,,,,,,,,,,,,,,,,,,,,,,, e __.__| 1.8 2 2 2.0 3.0
a0 70 23 25 26 34 20 3.0 1.5 2.0
75 95 35 40 33 42 2.0 3.0 30 4.0
60 75 20 30 25 35 La 25 2.5 3.0
______________________________________ 1.3 2.2 2.0 3.0
70 100 30 40 30 35 2.0 3.0 3.0 30
K 90 a0 40 23 40 L5 25 2.0 25
65 85 23 34 25 37 2.0 3.0 3.0 4.0
60 80 24 30 23 34 2.0 3.0 3.0 4.0
50 70 20 a0 20 30 15 2.5 3.0 4,0
_________________________ 20 a0 L5 2.5 3.0 4.0

_____________________________________ 13 2.2 2.0 3.
75 110 25 30 35 42 2.0 3.0 3.0 . A
75 100 25 35 30 42 2.0 3.0 2,5 4.0
70 93 25 35 30 42 2.0 3.0 2.5 4.0
7a 100 25 35 28 40 2.0 3.0 3.0 o, 0
7a 110 25 35 30 40 2,0 3.0 2.5 4.0
40 75 20 23 23 a0 1.5 25 2.0 2.0
65 490 25 35 13 253 1. a 2.5 2.0 2.5
ha 83 203 30 23 35 2.5 B0
a0 80 20 a0 20 30 2.5 3.0 |l _
80 100 25 33 18 25 1. a 2,5 2.0 2.5
50 490 20 30 30 42 1.4 2,10 2.0 3.2
50 90 20 30 30 42 1.5: 20 2.0 3.2
20 Th 18 26 3 42 1.ia: 25 2.5 3.5
70 a0 22 32 30 42 1.3 20, 2.5 3.8
64 100 25 36 26 40 2.0 3.0 3.0 5.0
40 75 25 30 26 40 - 2.0 S 7 U PR I
70 100 25 35 32 40 2.0 3.0 2.5 4.0
60 80 25 ‘ 30 | 30 35 2.8 3.5 3.2 3.8
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tionists. Considered in making the estimates were the
prevailing climate, the characteristics of the soils, and the
imnfluenee of different kinds of management on the soils,
These figures are not intended to apply directly to
specifie 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 condi-
tions vary from year to year. Nevertheless, these estimates
are useful in showing relative productivity of the soils
and how soils respond to diflerent levels of management.

Woodland °

IMardwood forest originally covered most of Sullivan
County. Prairie grass covered bottom lands and terraces
along the Wabash River in the western part of the county.
In 1959 about 47,000 acres was woodland, Much of the
present forest cover is on steep to very steep slopes in
upland areas. Many small tracts are on nearly level wet
s0ils,

The soils vary widely in their suitability for trees.
Produetivity is affected by such things as available mois-

*hy Jons 0, Horwaoes, woodlnnd conservationist, Soil Con-

servation Service.
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ture capacity, depth of the root zone, thickness of the
surface layer, texture, consistenee, aeration, natural fer-
tility, and depth to the water table.

Upland oaks, tulip-poplar, pin oak, and sweetgum are
the principal woodland crops in Sullivan County.

Upland oaks arve predominant on the well-drained sites.
The Alford soils, for example, are well suited to upland
onks and assoeinted species. White oak, red oak, black onk,
chingquapin oak, hickory, white ash, sugar maple, and
tulip-poplar are the dominant species.

Tulip-poplar usually grows on the lower part of steep
slopes, ou cool aspeets (north and northeast slopes), and
in coves, The Princeton soils, for example, are well suited
to tulip-poplar and associated species. Associated species
include white ash, red oak, basswood, white onlk, hickory,
beech, black walnut, and sugar maple, Tulip-poplar is the
species to be preferred in management.

Pin oak grows on poorly drained soils on
terraces, and bottom lands. The Reesville soils J(hig. 9)
for example, are well suited to pin oak and aSSoerare
species. Associated species include soft maple, sweetgum,
swamp white oak, ¢lm, and ash.

Sweetgum is o major forest type on poorly drnined
upland and terrace soils and on poorly drained and

uplands,

Figure 9—A typical small woodlot with well-spaced hardwood (rees on Reesville silt loam, 0 to 2 percent slopes.
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somewhat. poorly drained bottom-land soils. The Stendal
soils, for example, are well suited to sweetgum and asso-
ciated speecies. Associated species include soft maple, red
river birch, hickory, ash, and sycamore. Sweetgum is a
minor component of several timber types.

Woodland groups

To assist woodland owners in planning the use of their
soils, the soils of this county have heen placed in 14 wood-
land groups, which are listed in table 8. Each woodland
group is made up of soils that have similar characteris-
tics that affect the growth of trees. Site index ratings for
upland oaks, tulip-poplar, pin oak, and sweetgum are
given for each group of sotls on which these trees grow.
Sife index is the average height of the dominant trees in
2 stand at age 50. For example, a site index of 80 for
upland ocaks means that the dominant oak trees on a
given site will average 80 feet in height when they are
50 years old. The woodland classification of each indi-
vidual soil is given in the “Guide to Mapping Units.”

Height-growth data for determining the site index rat-
ings of the four woodland crops were obtained from the
following sources: For upland oaks, from USDA Tech.
Bul. 560 (5); for tulip-poplar, from data assembled for

SURVEY

the Forest Service in 1957, but unpublished; for pin oak,
from age-height data for sweetgum given in the Forestry
Handbook, published in 1955 by the Society of American
Foresters (7).

Site index can be converted to growth and yield data
by following the methods shown in USDA Tech. Bul. 560
(), as adapted by Case, Gingrich, and Lloyd in 1962;
and Agricultural Handbook 181 (4), as adapted by Case
n 1962,

In table 3, each woodland group is rated according to
the capabilities, Himitations, and hazards of the seils for
woodland use, Groups are numbered on a statewide basis.
Some of the groups do not occur in Sullivan County;
consequently, the group numbers in the table arc not
consecutive. The factors, other than site index, on which
the groupings are based are explamed in the following
paragraphs.

Seedling mortality refers to the expected loss of natural
or planted seedlings attributable to the characteristics of
the soils, the hazard of erosion, and the direction of slope.
The rating is slight if natural regencration ordinarily is
adequate for restocking. The rating is moderate if nat-
ural regeneration cannot always be relied upon for ade-
quate and immediate restocking. It is severe if consider-

TasLe 3.-—Suitability of

[Dashed lines indieate that the speeies is not numerous

Site index |
Group Scedling mortality
Upland oaks | Tulip-poplar Pin oak Sweetgum

Gronp 1: AfB2, AfB3, AfC2, AfC3, AfD2, AfDS3, 85-04 90-105 |_____________ 70-80 Blight to moderate_______ ‘

FxA, loA, 10B2, [0B3, MuB2, PaC3, PaD3. :

Group 2: AfE, AfF, FsA, FsB, HkE, HkF, HKkF3, 85-95 95-3105 | L. o [ D Slight to moderate_ ______

Pr&, PrC2, PrD2, PrE2, PrG. :

Group 3: Gu__________ . e e Moderate to severe_ _ .. e

Group4: HKkG_o__ __.. L ______. 80-00 DO-100 1. D Slight to moderate . I

|

Group 5: AsA, AsB, AyA, HeA, HeB2, IvA, IvB2, £0--9¢ 90-100 85-100 TH-85 Shght ... ____________ :
Mg, ReA, ReB2, Sh, VgA, VaB2.

|

Group 8: Cu, Es, Gs, Gn, Ww___________._____ | ___________ 95108 | 95-105 | Slght______________.___. !

Group 9: AlA, AIB2, AIB3, CnB2, CnC2, CnC3, T0-83 Q010 (.. 80-85 Slight_. . _______________ :

CnD2, CnD3, i

Gr;up 11: Ak, Kg, Ly, Pc, PrB2, Ra, Rm, Wt, Wy, 95-103 90-105 &83-105 R3-93 Moderate_______________ I

. |

Group 13: Po, Sn, Wao_ .. _____ |\ | 90-103 8505 Slight. ..

Group 15: BIE, BIC, BID, BIF___________ R R0-83 TH85 | Slight to moderste___ _ ‘

!

i

Group 160 Mn, Rr, Sto__ | Blight. . __._._. !

Group 18: MaB2, MaD2, MaE2, McD3.__ . ______ T0-80 || Slight __________________ !

Group 22: Rs.___ .. _______ ... _________ 45-35 o |_.__. Moderate to severe. ..

Group 23: AdR, AdC, Ca, Co, FtA, EtB, EuA, |\ . N U
EuB, Rt, WrA, WrB, WrC2, WsA,
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able replanting, special preparation of seedbed, and use
of superior planting techniques are required to assure
satisfactory stands.

Frosion hazard vefers to the risk when the soil is nsed
for production of woodland erops.

Windthrow hozard depends on soil characteristics that
contpal_develgpment of tree roots and affect windfirm-
ness| (fig. 10) J The rating is slight if there is no special
problem and 1ndividual trees can be expected to remain
standing if released on all sides; moderate if development
of roots is adequate for stability except during periods
of excessive soil wetness or high wind; and severe if de-
velopment of roots is not adequate for stability and indi-
vidual trees can be expected to blow over if released on
all sides.

Equipment limitation is rated on the basis of goil
characteristics that restrict or prohibit the use of equip-
ment ecommonly used for tending and harvesting the
woodland crop. The limitation is slight if therc 1s no
restriction on the kind of equipment used or on the time
of vear it can be used; moderate if there is a scasonal
restriction of less than 3 months or if there is a moderate
restriction caused by slope, wetness, stoniness, or other
physieal eharacteristics; and severe if there is a seasonal

the s¢ils for woodland

enotigh on the soils of the given group to be a major eropl

45

restriction of more than 3 months when equipment can-
not be used or if there are other severe restrictions caused
by steep slopes, wetness, stoniness, or numerous gullies.
The trees listed as most desirable species in natural
stands are those that have the most rapid growth rate
combined with the highest value and marketability.
Suitable species for pl-q;nzﬁiﬂ.g are listed in order of pri-

ority of preference. This is not a complete list of suitable
trees,

Wildlife

A well-planned and well-managed system of farming
that maintains the soils will provide food and cover for
wildlife. Farming that depletes the soils eliminates food
and cover and thus reduces the potential population of
desirable species of wildlife. An unbalanced wildlife pop-
ulation leads to an increase in the number of destructive
insects, rodents, and other undesirable animal life.

On most farms, the wildlife habitat can be improved
by practices that supply or increase food and cover (9).
To get the maximum wildlife population on 2 farm, as

* By James McoCarr, biologist, USDA, Soil Congervation Scrvice.

Most desirable species in ‘
natural stands

Bpecies suitable for planting

White pine, shortleaf pine,
black logust, and red pine.

White pine, shortleaf pine,
black locust, Virginia ping,
and red pine.

Black locust, red pine, white
pine, Virginia pine, and
shortleaf pine.

White pine, red pine, short-
leaf pine, and black locust.

Tulip-poplar, white ash, rod oak,
black walnut, and white oak.

Tulip-poplar, white ash, red oak,
black walnut, and white oak.

Few, if any, existing stunds;
planting mainly to control
erosion.

Red nak, white oak, black oalk,
tulip-poplar, and black
walnut,

Sweetgum, pin oak, soft maple,
white ash, tulip-poplar, and
swamp white oak.

Cottonwood, sycamore, tulip-
poplar, black walnut, white
ash, and southern red oak.

White oak, white ash, tulip-
poplar, and hlack oak.

Sweetgum, pin oak, soft maple,
bur oak, white ash, tulip-
poplar, and swamp white oak.

White pine, sweetgum, soft
maple, and sycamorc.

White pine, eottonwood,
black locust, sycamore, and
black walnut.

White pine, red pine, shortieaf
pine, and Virginia pine.

Planting very rarely nceded.

Erosion hazard Windthrow hazard Equipment limita-
tion
Slight o moderate___| Slight ... _______ Slight to moderate___
Slight to scvere. o __ Slight. .. .______ Slight to moderate
(slopes are steep
and short).
Severe. .. ._..___ Slight______.______. Severe_ . s
Maderate to severe___| Slighe_ ..o ______. ___| Severe. __.____.____
Slight____.._______. Moderate to severe___| Moderate__ . ____ :
Slight_________.____ Slight_ .. _____ | Slight.. .~
Glight to moderate._ . Moderate....______ | Slight________.___.
Blight______._._____ i Moderate tosevere.__| Severe___ . _____._ .
Slight . .__.___ Maderate. _________ _| Moderate___..____.__
Moderate. __________ Slight__ . ______.| 8light to moderate._.
Slight to moderate_ .0 Slight .. __. Severe_ - o._____
Slight to moderate_ | Slight__ _ . _______.| Moderate_._. .-
Moderate. o ____ ... Moderate to severe___| Moderate tosevere .

Sweetgum, pin oak, soft maple,
tulip-poplar, and ash.

Black cak, tulip-poplar, red
oak, white oak, and black
walnut.

Cottonwood, sycamore, solt
maple and grecn ash.

White oak, black oak, and bur
oak.

Chestnut oak, white oak, and
Virginia pine.

' White pine, cottonwood,

gyeamore, and sweetgum.
White pine, shortleaf pine,
and Virginia pine. .

Virginia pine, shortleaf pine,
and white pine.

White pine, shortleaf pine,
and black locust.

Shortleaf pine, Virginia pine,
pitch pine, and loblolly pine.

White pine, red pine, Norway
spruce, and arborvitae.
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Figure 10.—Tree uprooted by wind on Atkins silt loam, which has a shallow root zone.

many habitat areas as possible should be developed. A
single nrea is good, but inereasing the number of travel
lanes and placing horders of ditferent kinds of vegetative
food and cover on all parts of a farm will inerease the
carryving eapacity for desirable species of wildlife,
Food and cover

The balance between food and cover for wildlife is
ideal on only a few farms in this county. Some farms in
the Wabash River bottoms consist almost entirvely of
class 1 soils that are used to produce grain crops. On
these farms, food for wildlife may he abundant but cover
is likely to be scarce. Other farms consist largely of
class VI and class VIT soils. On these farms, pasture and
woois furnish ample cover but food is likely to be searce.

The soils in the different classes can be managed so
that both food and cover are available. On the soils in
classes 1, TI, and 111, where food is ample but. cover i1s
searce, cover ean be provided by establishing fence rows,
windbreaks, and perennial borders and by planting vege-

tation in waterways and on the banks of drainage ditches
and streams. Both food and cover ean be established in
odd areas and areas around ponds and in marshes on
goils in classes TTT, TV, and VI. On soils in class VI and
class VI, food e¢an be provided by planting borders that
produce seed and froit and by planting small aveas to
erass and conifers.

Strip mines, once they start to revegetate, nsually go
through rather rapid changes in plant life and associated
changes in animal population. The herbaceous and early
brush stages of the plant sueecession are favorable for
hobwhite quail and cottontail rabbit; the brush and early
timber stages are favorable for white-tailed deer: and the
elimax forest stage for tree squirrel. The water in the
pits is commonly acid at first, but it nentralizes with age,
and eventually the pits become suitable for gane fish,

Distribution of wildlife
Strip mines offer plentiful cover but may lack food for
quail and some songbirds. During the migration seasons,
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ducks may be found on bottomn lands along the Wabash
River m arcas of Genesee, Eel, and Wakeland soils.
Wood ducks commonly nest in hollow trees and compete
with raccoens for trees near water where they can raise
a brood of young. A few mallards and blue-winged teals
nest in open idle areas and meadows near water. Mallards
and black ducks are the most numerous of the more than
25 speeles of waterfowl that migrate along the flight
lanes in spring and fall. Sloughs d]OHU’ the “Tab(l%h River
could be developed as wildlife retuges A waterfowl
refuge 18 of esthetic value to the landowner, and it in-
creases the opportunities for hunting in surrounding
areas during open season.

Songbirds of many kinds are nnmerous most of the
e, These birds have esthetic v: alue, and they help to
control insects, Seedeaters can be attracted by planting a
patch of grain sorghum near eseape cover. Fruit-produe-
ing shrubs are attractive to birds also, hoth for the food
they produce and as nesting sites,

Deer habitat of excellent quality oecurs in areas of
Hickory, Princeton, Alford, Cincinnati, and Zipp soils
and of Strip mines.

Rabbits and squirrels arec the most abundant game
mammalg in the county. Rabbits prefer the kind of “food
and eover to be found in and around cultivated fields.
Seuirrels like large wooded areas, which are found mostly
on wooded t"~C<LT]JInt‘llt‘§ of Alford and Hickor v soils,
Fox squirrels prefer small woodlots next to cuitivated
fields.

Fish in the Wabash River include bass, bluegill, chan-
nel eatfish, and perch (fresh water drumfish), all common
in Tndiana. C arp, sucker, butfalofish, and pan fish are also
nImerous,

Furbearing animals, snch as vraccoon, muskrat, mink,
slamk, and opossum, are hanted by sportsmen In this
conuty. Raccoon and opossmn are abundant and are in-
ereasing in numbers in the wooded arcas and along
streams,

Preying animals and birds, including foxes, hawlks,
and owls, are numerons. Most. of these predators are of
value becanse of the large numbers of mice and other
rodents they consume.

Recreation

The landscape and regources of Sullivan County and
the location of the county in relation to centers ol popu-
lation malke it possible to develop some recreational enter-
prises that could produce income. The most likely enter-
prises inelnde hunting areas, shooting preserves, improved
picnie areas, fishing waters, and water spor‘r‘-. Several
recrentional facilitics have heen established and are in
use, These inclade Shakamal State Park and Greene-
Sullivan State Forest.

Witershed development in upland areas offers a poten-
tial for impoundment of multipurpose bodies of water
of dillerent sizes. Impoundments of water in watershed
arveas and in Strip mines offer excellent potential for
development of fishing and hunting areas. Many bodies
of water provide opportunities for hoating, water skiing,
and swimming.
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The Outdoor Recreation Resources Review Commission
predicts that the need for ontdoor recreational facilities
will greatly increase during the latter half of the twen-
tieth century (3). The Commission recommends that land-
nse planning include planning for outdoor recrcation.

Well-drained soils in upland areas are well suited for
use as picnic grounds, intensive play areas, and tent and
trailer campsites, and for cottages and utility butldings.
Many places in Strip mine areas are suitable for develop-
ment as picnic gronunds, campsites, and hiking trails, and
for cotiages and utility buﬂdmcra

Engineering Uses of the Soils

Some goil properties ave of special Interest to engineers
hecnuse they affect the construction and maintenance of
roads, 1111)01"[9, pipelines, building foundations, water-
storage facilities, crosion control structures, drainage
:_v%tunf-;, and sewage disposal systems. Ameong the proper-
ties most important to engineers are permeability to
wiater, shear strength, compaction characteristics, drain-
age, shrink-swell characteristics, grain size, plasticity,
and pIl. Topography, depth to water table, and depth
to bedrock also are important. This section discusses the
propertics of the soils in Sullivan County that most
affect engineering. Tables 4, 3, and 6 provide soils data
usetul in engineering, Only the data in table 4 are from
actnal laboratory tests. The estimates in tables 5 and
6 are based on comparisons of soils with those tested. The
information contained in this seetion can bo used in—

1. Planning and designing of agricultural drainage
systems, farin ponds, irrigation systems, diversion
terraceb, and other ntluct-ures for controlling
water and conserving soil.

2. Scleeting potential locations for highways, air-
ports, pipelines, and underground cables,

3. Locating probable sources of sand, gravel, or rock
sunitable for use as construction material.

4. Selecting potential ndusgtrial, ecommercial,
dential, and rcereational areas.

resl-

With the use of the soil map for identification, the

engineering interpretations veported here can be useful
for many purposes. They do not climinate the need for
sampling and testing at the site of speeific engineering
works involving heav v loads or excavations decper than
the depths of layers lLere reported. FEven in these situa-
tions, the soil map is useful in planning more detailed
field investigations and for suggesting the kinds of prob-
lems that may he expected.

Some terms used by soil scientists may be unfamiliar
to engineers. Other terms, for example, sodl, clay, sili,
sand, and aggregate, have special meanings in soil science,
These terms and others are defined in the Glossary at the
hack of this soil survey.

I'nformation useful in engineering can be obtained from
the goil map, It will often be necessary, however, to refor
to other parts of the report. By using the mform(mon n
the soil map, the soil profile deseriptions, and the tables
in this section, the engineer can plan a detailed investiga-
tion of the soil at the construction site.
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TaBLE 4.—Fngineering

[Tests performed by Purdue University in cooperation with Indiana State Highway Department and
the American Assoclation of State

|
‘ Moisture-density datal California bearing ratio test 2 ‘
Parent Purdue Molded speeimen ‘
Soil name and location of sample material report No. | Depth _
Maximum | Optimur CBR  Swell
dry density| moisture Dry Moisture
density content
Alford silt loam: Ih. Lb.percu. ft. Pet. T, per cu. Jt. Pd. b oper, Pet.
SE4NWY see. 26, T. 8 N, Loess over 77-10-1 0-7 102 20 100. 2 | 18 6 4 0. 07
R. 10 W. (Modal) glacial till. TT-10-2 | 23-36 103 20 0. . I P _
77-10-3 53-63 112 16 111. 7 15.9 - 9 .13
SWSTEY see. 4, 1. 8 N, R. | Loess over 77— 1-1 311 100 22 99, 7 216 2 .44
10 W. (Nonmodal) glacial till. 77— 1-2 29-45 106 18 106, 2 18 6 7 .24
77— 1-3 50-70 112 16 |- e
SFHSWY see. 9, T.6 N, R. 8 | Loess over 77— 5-1 7-11 106 19 104. 1 18. 7 8 i}
W. (Nounmodal) glacial till. 77— 5-2 27-39 106 R R (U B I
77~ 5-3 49-59 116 ) W U PENRSRRPpU (N PR
Iva silt loam: |
REBNTY sec. 10, T. 8 N, Loess. 77-11-1 0-9 101 22 98. 3 21 2 2 .09
R. 9 W. (Modal) 77-11-2 12-17 102 20 101. 6 21. 0 8 .42
77-11-3 40--50 114 15 - 112. 2 14. 7 6 .40
SWLBEY sec. 12, T. 6 N, Loess. - 77~ 71 514 107 18 o ___. S DR (T PR
R. 9 W. (Road eut) ' 7T 72 21-32 100 22 100. 8 225 7 .42
: 7i- 7-3 40-60 113 15 112. 9 15.7 6 .31
NWLREY: see. 15, T. 9 N, Locss. boTT-12-1 0-9 115 ) 5 T N I D
R. 8 W. {Coarse lower C - 77-12-2 26-37 105 19 101. 9 21.2 5 .58
horizon) o T7-12-3 32-65 108 18 106. 9 1%. 6 4 60
Ragadale silt loam:
NEUMNTY sec. 33, T.9 N, Loess. 77— 6-1 0-9 97 24 94. 3 24. O 2 .25
R. 9 W. (Modal) 77— 62 34-a8 104 20 108, 2 20. 3 i} 1. 045
7T~ 6-3 58-70 108 18 - 106. 0 19. 6 ] .87
SWSEY see. 29, T. 9 N, Loess, 77- 81 0-9 106 19 | 102, 3 18. 2 8 .22
RO W 77— 8-2 22-43 100 21 102. 2 220 6 .59
77— 8-3 60-70 116 15 1141 153. 3 8, .31
! I
SWiisec. 23, T.6 N, .. 9 Loess., 77— 91 -9 104 20 101. 3 19. 5 ] 13
W. ' 77- 94-2 2451} | 108 18 104. 3 18. 9 8 31
‘ 77- 4-3 50-60 | 110 16 | ... S (R PR -
Vigo sift loam: : ;
SEYNEY see. 35, T. 9 N, . Illinoian 6ill. 77— 21 9-20 104 20 108. 7 16. 6 4 L1l
R. 8 W. (Modal) i 77— 2-2 3347 108 18 103, 6 215 8 65
: 77— 2-3 60-20 110 16 117. 0 14. 3 6 44
NWI sec. 15, T. 8 N,, R. § = Illinoian #ill. 77— 31 6-16 108 18 107. 0 18. 6 7 .24
W. (Nonmodal) . 77- 32 2642 | 106 19 103. 6 211 3 .67
i 77- 33 49-70 116 14 116. 3 14. 2 4 .29
SW. cor. SEMBEY soe. 33, Illinoian till. 77— 4-1 8-18 108 18 107. 4 17. 0 5 .02
T.8 N,R.8 W, 77- 4-2 | 33-45 99 22 100, 4 23, 2 | 5 .02
(Nonmodal) 77— 4-3 | 56-80 118 13 113. 6 ‘ 14, 9 5 .02

1 Based on Moisture-Density Relations of Soils Using 5.5-1b, Rammer and 12-in. Drop, AASHO Designation T 99-57, Method A (1).

2 The soil sample is propared according to AASHO Designation T 8749 (1). Water is added to bring moistire eontent to within 0.5
pereent of optimum. Speeimens are compacted according to AASHO Designation T 99-57, Method B, to within 4+ 1 pound per cubie foot
of maximum dry density, a surcharge of 35 pounds is added, and the speeimen is soaked from top to bottom for 4 days. The penetration
is performed at'a rate of 0.05 inch per minute, while the 35-pound surcharge is on the specimen. The CBR valuc is for 0.1-inch penetration.

3 Mechanical analysis aceording to AASHO Designation T 88 (7). Results by this procedure may differ somewhat from results obtained
by the soil survey procedure of the oil Conservation Service (3CS). In the AASITO proeedurs, the fine material is analyzed by the hydrom-



test data

SULLIVAN COUNTY, INDIANA

T1.8. Department. of Commerce, Bureaun of Public Roads, in accordance with standard procedures of
Highway Officials (AASIIO) (7}]

49

Meechanical analysis Classifieation
U . - _ |
Percentage passing sieve Percentage smaller than— Liguid Plasticity ‘
e _ bimit index )
1 w , AASHO | Unified ¢
No. 4 No. 10 | No. 40 No. 200 i
(4.7 rnm.} | (2.0 mm.) ‘ {0.42 mm.)| (0.074 mm.) |0.05 num. [L02 mm.i  0.005 0.002
I | Lomm, mmi,
e ‘ _— —_ —
j i Pect. !
_________ 100 a9 90 86 60 23 15 30 8 A-4(8) ML-CL
______________________ oo 96 92 71 36 30 44 19 | A-7-6{12) MI-CL
,,,,,,,,, 100 98 87 81 60 27 22 34 15 | A-6{10) CL
_________ 100 99 91 88 63 28 20 30 10| A-4(8) ‘ CL
,,,,,,,,,,,,,,,,,,, 100 90 84 G4 33 30 40 22 | A-6{(13) ¢ CL
,,,,,,,,,,,,,,,,,,, : 100 93 849 62 28 22 31 11| A-G(8) . CL
e 100 05 92 70 29 19 31 11 | A-B(8) CL
,,,,,,,,,,,,,,,,,,,, 100 97 93 71 36 29 43 20| A-7-6(13) CL
,,,,,,,,, 100 99 85 78 56 26 19 27 91 A—4(R) CL
_________ 100 47 90 86 70 30 20 34 11 | A-6(R) MIL--CL
________ 100 a8 a0 85 60 35 27 45 23 | A-7-6(14) CL
,,,,,,,,, 100 96 TH 70 h3 28 23 37 22 | A-6(14) CL
,,,,,,,,, 100 94 88 56 69 30 20 33 11 | A-6(8) ML-CL
_________ 100 98 96 93 75 42 37 54 33 1 A-7-6(19) CH
_________ 100 99 92 86 61 26 21 33 18 1 A-6(11) CL
100 99 96 84 80 60 24 19 26 6| A-4(8) MI-CL
,,,,,,,,, 100 a8 88 83 72 40 32 49 30 | A-7-6(18) CL
100 99 96 80 77 62 35 28 42 27 | A-7-6(15) CL
_________ 100 93 96 93 74 35 33 40 16 | A-G(10) MI-CL
,,,,,,,,,, 100 98 14 91 77 45 38 58 32 | A-T-6(20) CH
,,,,,,,,, 100 99 95 90 70 35 28 46 26 | A-7-6(16) CL
,,,,,,,,,, 1006 98 87 52 E 59 25 19 32 10 | A-4(8) ML-CL
_________ 100 a7 94 a2 76 45 37 hd 35 | A-7-6(19) CH
DU 100 96 79 75 56 30 26 35 17 | A-6(11) CL
100 99 97 90 86 60 22 15 31 11 | A-6(8) CL
[, 100 08 93 88 55 30 26 43 21 | A-7-6{13) | CIL
__________ 100 99 93 86 o9 22 18 34 14 | A-6(10) CL
100 99 a5 85 82 65 32 25 29 10 | A-4(8) CL
________ - 100 96 88 84 70 42 34 48 31 | A-7-6(18) CL
100 949 92 60 55 48 29 23 34 23 | A-601() CL
100 97 93 85 81 64 23 15 30 9| A-4(8) ML-CL
PR, 100 95 90 87 70 39 31 44 24 | A-7-6(14) CL
100 98 94 70 65 49 27 21 26 13 | A-6(8) CL
[ 100 95 84 78 60 - 28 19 28 10 | A-4(8) CL
_________ 100 98 a3t 86 73 44 37 al 32 | A-T7-6(18) CH
e 100 98 77 70 55 30 25 33 17 | A-6(11} CL
|

eter method, and the various grain-size fractions are caleulated on the basis of all the material, ineluding that coarser than 2 millimetcrs in
diameter. In the SCS procedure, the fine material is analyzed by the pipette method and the material coarser than 2 millimeters in diamoter
iz excluded from ealeulations of grain-size fractions. The mechanical analyses used in this table are not suitable for use in naming textural

clazses of soil.

t Soil Conservation Servies and Burean of Public Roads have agreed that any soil having a plasticity index within 2 points of the
A-ine 1s to be given a borderline elassification. ML—CL is an example of such a classification.



S0IL SURVEY

TapLe 5.—Estimated
Depth to Classification
Boil series and map symhbols geasonal high Depth
water table from ,
surface LCSDA texture i TUnified AASHO
Fi. in. ] .
Ade: AdB, AdC___ .. _____ More than 10. 0-19 Loamy fine sand_ ___ o SM A-2
19-35 Finesand SAL A-2
35-60) Fine sand with lenses of sandy SA A2
Ioam to sandy clay loam. )
60-70 Lioose fine sand..__ | BM A-2
Alford: AfB2, AfB3, AfC2, AIC3, Moare than §0, 0-15 Silt loar. .. oo _i ML or CL A-4
AFfD2, AfD3, AfE, ATF. 15-36 Light silty elay loam___________ CL or ML-CI. A6 or A7
36-63 Silt loam. - _____. R, CL A i
Atkins: 1 Ak ____ Licss than 1. 45 Silt loam and loam_ - ... ... ML or CL A4 :
Awa: AIA, AIB2, AIB3____ More than 0. 0-22 | Bilt loam to light silty clay loam | ML or CL A4 or A-6
22--48 Silty elay loam. o __________ CTL. A-B
48-35 Gritty sile leam_ - _____________ MLoor CL A4
35100 | Toam till._ oo .. __________ ML At
Ayrshire:  AsA, AsB, AyA____ . 2 or less, 0—15 Fine sandy lowmn and loam______| ML A4
18-46 Sandy clay loam and heavy RO A—4 or A-6
! ~ sandy loam. i
46—3h | Stratified silt and fine sand__.__| SA A-2 or A4
Bloomfield: EIB, BIC, BID, BIF__.| More than 10, 0-25 ! Toamy fine sand______________ SM-SP or SM A2
25-70 Fine sand with lenses of sandy SM-SP or 8)M A-2
clay loam and =andy loam, )
T0-120 | Finewand____________ . | SAL-SIP or BAML A2
Carlisle: Ca__ oo -[ 1 or less 0-42 Muek over peato ... _____ Pt .l
Cincinnati: CnB2, CnC2, CnC3, Mare Lhan LU, 0-11 ] Silt loaoe. oo oo M A4
CnD2 CnD3. 14-26 ! Silty clay loam__ ..o _________ CL A6
209-51 F Gritty sile loarm_ - o _______ AL A—4 or A6
51-130 . Lowm to elay loam .. ____ .. .| CL A-B
130140« Toonm_o MIL A-4
Cory: Cooemm o 1 to 3. 0-58 | Silt loam . oo _______ JML A4
819 | Heavy silt loam . ... .1 ML or CL A—d or A-6
19-42 | silty elay loam_ . . | CL A-6
42 .60 i Light silty elay loam 6o sill CT. or ML A-6 or A-4
i loam.
Cuba:® OU . oo 1io 4, 030§ Nilt loam_ . _ | ML A1
Hel:? Es__ .. ~. -| More than 3. 0-16 | Silt losm to silty elay loam____. ML or CL A4
16-30 & Silt loam with layers of fine ML A4
¢ sandy loam.
30-50 Silt toan, Toam, and gandy loam_| ML A-4
Elston: FEtA, EtB, EuA, EuB..____ More than 10. 0-14 loam______ L ________ ML A-4
14-24 Heavy loam o ______________ CL A4
25-37 nghL sandy elay loam__________ 50 A6 or A-4
3708 Sandy loam___ BHL or SC A-2 A4
5864 Loo%e steatified sand and nrmx el_| SM-SP or SM A-1
Fox: FsA, FsB, FxA_____________ More than 10. 0% Loam.________________________ ML A4
8-19 Clay loam_ . _____________ L A-6G or A-T
1941 Gravelly elay loam o __________ CL A-6
41-60 Stratified gravel and sand_______| 8M-3P A-1
Genosee:?2 Gs_ oo _.__ More than 5. 0-50 Silt loam and loam (and fine ML A1
sandy loam in the lower
part).
Genesee, sandy variant:  Gno______| More than 5. 12 Fine sandy loatm_ - __ .. | BM A-4
12-24 Loam to fine sandy loam_______ SM ) A4
24-48% Stratificd Ioam, fine sandy P 8AL-SP or SM Al
loam, and loamy fine =and.

See footnotes at end of table,




SULLIVAN COUNTY, INDIANA 51
enginecring properties
Percentage passing sieve | Available
Permeabhility moisture Reaction Frost-heave potential Shrink-swell potential
capacity
No. 10 No. 40 No. 200
In. per hr. In, perin. of suil »H
95-100 90—1900 10-20 5, 0-10. 0 007 6.0-6.5 Low.__ _ ____.______._- Low.
95-100 (]D— 100 1024} A 0-10. ¢ .04 560 Tow___________.. ____. Low,
95-100 —70) 10-20 5 010 0 .06 5.5-6.0 Low_____ o __.___| Low.
$45-100 60-70 10-20 5. 0-10. O .03 6.1-T.8 | Low.. . _ _____ _____._... Low.
95-100 Go-100 ¢ 8595 0. 8205 .20 5-5-6.5 Moderate to high__.__ . __ Low.
45-100 B5-100 85-95 0.8-2.5 L 18 4. 0-5. 5 Moderate to high _____ _I Moderate.
95— 110 05-100 85-95 0.8-2. 45 .20 , 0-6. 5 | Moderate to high________ Moderate.
05 -100 90-100 70-80 0.8-2.5 .21 5. 0-6. 0 | Moderate to high. . -| Low to moderate.
95-100 90495 G0-95 0,825 20 5 1-6.0 | Moderate.____.______ _ Low to moderate.
95100 90-95 8000 0 2-0. 8 18 4. 6-5.5 | Maderate__.___..______. Moderate.
95-100) 85-95 80-90 0. 05-0.2 .16 8. 1-4.5 | Moderate_.._.___ . ___. Low Lo moderate.
95-100 7585 60-70) 0.82 5 1R 5.1-6.6 | Moderate.._ . .. ___ - Low.
45-104) 83—95 5565 h 825 L 16 h. 66, Moderate__ .- __. R Low.
95-100 6575 35-45 0. 825 _ 18 5. 6-6. Moderate. - . _. ____. _| Moderate to low.
u5-100 65-75 30-40 0.8-25 .16 7. 4-7. Moderate___ . _ __._.____ Low.
95-100 80-85 10-15 5 0-10. 0 i 5. 56.5 | Low___ _______.____.. Low.
95-100 B85 10-15 a2, (=100 L 08 5. a—b. Low_ _____ .. ——_| Low.
95-100 80-55 10-13 10,0 I5) 7. 4-7 Tow. _ .. .. ____ _ Low.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 0 510, 0 L 25 I 6. 0-6, low_. - ______...——__, Low.
95180 90-95 90-95 0. 8-2 5 .20 5. 6-6. 0 Moderate. _________. Low to modcrate.
95-100 90—4hH 8040 0 2-0. 8 15 5.1-5.5 Moderate___..___. _____ Moderate to high.
95-1060 85-95 8090 0. 050, 2 16 5 1-5.5 1 Moderate.____ . ______ -t Modcrate to high.
95-100 70-80 60-70 0. 82 5 I8 5 6-6.0 | Moderate._..___ _______ Moderate to high.
93—-100 T6-8)H G070 0. &2, 5 N E 5 6-7.8 | Moderate__..____ _____ Moderate to high.
100 A0—100 Th—85 0.5-2.5 .23 5. 5-6. 0 | Moderate . __.._____ -__| Modcrate.
100 9i-100 Bo—03 0.8-2. 5 L 20 4, 5-5. 0| Moderate__..__. - .____. Moderate.
100 45-100 8090 0, 05-0. 2 18 3. 5-6.0 | Moderate___ _._____ _ _ Moderate to high.
100 4H—1(H) 75-83 0. 8-2, 18 . 6. 0-6. 5 | Moderate. ____ o Moderate.
100 93-100 7050 Q. 20 5. 0-6 Moderate to high________ Low to moderate.
100 B5-100 T0-80 0. 20 6, 6-7 Moderate.____ .. ___. _ Low to moderate.
95-100 85-95 7585 Q. 20 6. 6-7 Moderate___ . ____.. _____ Low to moderate.
100 90-100 6575 0. .20 6. 6-7. Moderate_ . ___ . ...o__. Low to moderate.
95-100 7585 6575 0. .18 5. 6-6. Moderate o higho____ . ._! Low.
95-100 80-90 60-70 0. L 18 3. 6-6. Moderate.._ .. .- ——-__ . Low to moderate.
90-95 5565 3o-45 Q, 18 5. 1-6. Moderate___ .- ______ -__. Low to moderate.
45104} To—8b 25-45 2. .13 5. 1-a. Moderate. ____ - ____. .| Low.
45-100 20-30 5-15 3 .04 6. -8 Low___ ... ______ Low.
95-100 TH—8b 2065 0.8-2. 5 .18 5. 66 Low______ . ______ Low.
95-100 80-490 T5-8D 0825 .18 5. 66, Low_ . __ .- Moderate.
95100 S0-90 60-70 0825 . .16 5 1-6. Low - _.____.. _ Moderate,
95-100 1530 5-10 =1L 0 .04 7.4-7.8 Low.__.____ ______ __ | Low.
100 45-100 7H5-8> 0. 825 .20 6. 67 Moderate to higho . __ . _ _!' Low.
95-100 60-70 3545 2550 L 13 6. 6-7. 3| Moderate__.___.._____.. | Low.
95-100 65-75 3545 2 5-5.0 .18 6. 6-7. 3 | Moderate..__ ..____..___ Low.
95—-100 80-490 10-15 2. 5-0. .08 6. 6-7. 3 | Low to moderate. ______ + Low.
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TaBLe b.—Estimafed

Depth to Classification
Boil series and map symbaols seasonal high Depth | _
water table from | )
surface USDA texturc Unifled AASHO
Fe. 1.
Gullied land:  Gu.
Properties were not estimated,
Ilenshaw: HeA, HeB2___________ lio 2. : 0-12 Silt loam _ . _________ ... .__ MT, A-4
12-42 Silty elay loam________________ CL A-T7 or A-6
42-60 | Stratified silty clay loam and CL vr ML A-4
sile loam.
Hickory: HKE, HkF, HkF3, HkG_| More than 10. 011 Silfloam. .. _______________ ML A4
11-50 Gritty silty clay loam to CL A-7 or A-6
clay loam.
50-60 Loam tillo___ .. _________ ce o CL A-6
Iona: loA, l1oB2, 1oB3. _._________ More than 10, -7 Biltloam. - _______ . _.__ ML A-4
734 | Silty elay loam_________.. _____ P OL A-Tor A-6
34-30 Silt loam_ . _______ __________ i ML A4
|
Iva: WA VB2 _ .. __ 2 to 4. 0-17 Silt loam_ __________________._. ML or CL A-4 or A6
17-40 Siley elay loam ___ CL A-T7 or At
40-50 Slleloam. .. . _____ CL A-6
Kings: Kg___.__. e Less chan 1. 0-16 Silty elay_____________________ CH or OIl A7
16-37 Silty elay_ . ___________.. CH AT
37-60 Siltyelay. ... . _________..___ CI A-T
Lyles: Ly __.__.. _________.____ 110 2. 0-16 | Loam___________________._.___ ML or OL A-4
16-28 Heavy loam____.__.. CL A4
2838 Btratified light sandy clay SC A-4 or A6
loam and fine sandy loam.
38-50 Fiue sand stratified with loam SP—8)M A-3
[ to sandy clay loam.
Markland: MaB2, MaD2, MaE2, | More than 10. 0-10 | Silt loam to light silty clay loam ] ML or CL A~B
MecD3, 10-26 Silty elay. .~ ___________.. CH A-T7
26-42 Clay or silty elay__________.. .__ CIT AT
MeceGary: Mg . ______________ 1 Lo 2. ; 0-11 Silt loam_ . ________ . ______ ML A4
11-40 . Bilty clay loam to silty elay_ CH or CL A-T or A-6
40-50 Silty elay_ . ... ____ CH A-T
Mine duraps: Mn____ . ____ :
Properties were not estimated.
Muren: MuBZ_ _________________ More than 10. 0-11 Silt loaen .. _______ ML A-d
11-48 Light silty clay loam to silty CL A-6 or A-T
clay loam.
48-70 Siltleam.______..__ | ML A4
Parke: PaC3, PaD3______ . ____ More than 10. 0-15 Hilt loam to light silty clay ML or CL A—4or A-G
: loam,
15-42 Silty elay loam .. _________ CL - A-B
42-106 | Clay loam.______.__________ - CL A-6
106-110 | Stratificd silt loam and fine A A2
zand.
110 Sandstone and shaloe.
Patton: Peo_____.______________ 1to 2. 0-20 Silty elay loaw . __________ ... CL A-6
2034 Siley elay loam . ________ CL A6 or AT
3448 Stratified sitt loam and silty CL A6
clay loam,
Petroliart Po___________._ .. 1to2 0-8 Silty elay loam________________ CL A6
823 Bilty clay loam____. B .| €L A-Bor A-7
23-42 Light silty c¢lay loam and silt CL A-B
loam.
Princeton: PrA, PrB2, PrC2, i More than 10. 0-11 Fine sandy loam_____ .. _______ SHM A-4
PrD2 PrEZ2, PrG. 11-3¢ Sandy clay loam_____________. SN A4
30-42 Sandy loam_ . _______. SN A-2
42-60 Fine sand and coarse silt. _____.| SM-8P A-2 or A-3

Bee footnotes at end of table.
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enguneering properties—Continued
Percentage passing sieve Available .
Permeability moigture Reaction Frost-heave potential Shrink-swell potential
capacity
No. 10 No. 40 No, 200
In. per hr. In. per in. of soil pll
45-100 95100 7583 0.8-2.5 L 20 6. 5~7.3 ' Moderate to high_.__ . Low.
945-100 490-100 85-95 0. 050, 2 .19 5 0-5.5 Moderate.. ..o __.__ __| Moderate to high.
45-100 9(-100 K090 0.2-0, 8 .19 6.6-7.3 Moderate_ ... __._-__-_| Moderate to high.
495-100 - B0-495 90495 0.825 | . 20 4, 3-5.0 Moderate.._. . _ -_-.-| Low.
095-100 95-100 80-90 0.8-2. 5 .18 5.1-6.0 Low.___..___.---_- ___.| Low.
95-100 TH—85 60-70 0.5-2 5 .18 T.47.8 1 Low .o Low.
95-100  95-100 75-90 0.8-2.5 20 5. 560 Moderate____. .- | Low. )
95-100 ;  95-100 8549 0.2-0. 8 .18 5. 0—=6. 0 . Moderate to high_______ - Moderate to high.
95-100 90-100 50-90 0. 825 .19 6. 5-7. 8 | Moderate to high__ .- Moderatec.
95-100 90-100 g0-45 0. 825 .20 6. 0-6. 5 | Moderate to high. . .——-, Moderate to high.
95-100 95-100 R5-05 0. 05-0. 2 .18 5.5-6.0 | Moderate to high____. ---| Moderate to high.
953--100 95-100 TH—RS 0. 8-2.5 .20 6. 5-7.3 | Moderate to high_______ .| Modcrate to high.
_____________ 100 H0-100 <005 .18 6.57.3 | High..____. ._________ | High.
,,,,,,,,,,, 100 90100 <005 1A 6. 5-7.3 | iligh.___ .- .- .___.j TTigh.
,,,,,,,, - 100 90100 <0, 05 15 7.4-7.8 | High______.____.___._..| High.
45-100 75-83 65-75 0. 82 5 18 6. 6-7. 3 | Moderate to high_..__.___ Low.
05104 80-90 6575 0.8 2 5 .18 6,.6-7.3 | Moderate____ ...~ Low.
G5—10M} 6375 3045 08245 .18 7. 4-7. 8 | Moderate______.___. . —-| Low.
5104} 50-60 10-20 2.5-5.0 .13 7.4-7. 8 | Low to moderate .- ___ Laow.
100 90-100 50-90 0. 82 5 .20 6. 6-7.3 | Moderate._.__ ... . Moderate.
100 95—100 85-95 0. 05-0. 2 . 14 6, 6-7. 3 | Moderate_ - _.__.. ___| High.
100 95-100 90-100 0, 05-0. 2 .16 7.4-7.8 . Moderate__.._..__.___.- High
1001 90-1001  80-90 0. 825 .20 6.6-7.3  Moderate - ____ .- Low.
100 95-100 #5-95 <005 15 5 6-6.5 Moderate____ ... ITigh.
108} 95-100 G0-100 < 005 .16 7.4-7.% Moderate_____.___. R [Tigh.
95100 95--100 85-05 (52,5 .20 5. 5-6.0 ' Moderate to higho______ .| Low.
95-100  95-100 80—05 0.8-2.5 .18 5.5-6. 0 ; Moderate to high ... ___ Moderate to high.
95-100 95-100 85-05 0. 8-2. 3 .20 6. 5-7. 3 | Moderato to high____.___| Moderato.
95--100 95-100 75-85 0. 8-2.5 .20 i Moderate to high.______. Low.
95-100 95-100 85-05 0. 52,5 .18 Moderate_ . ________ Moderate to high.
95-100 90-100 6575 0, 82.5 .18 Moderate. - - - —-——_ .. -| Moderatc to high.
95-100 1 45-55 20-30 2.5-5.0 . 06 Low_ .. Low.
100 495-100 85-05 N.2-0. 8 .19 6. 0-6. 5 | Moderate to high _____. Moderate. ]
100 95100 8505 0, 05-0, 2 17 5. 5-6. 0 | Moderate to high______._| Moderate to high.
100 9h-100 B5-95 0. 05-0. 2 B AU 7.4-7. % | Moderate to high_.__.__ | Maderate,
100 95100 8395 0. 05-0. 2 .19 6. 6-7. 0 | Modorate to high_.._____| Moderate.
100 945-100 8545 0. 05-0. 2 17 6. 6-7. 0 | Moderate Lo high____.___| Moderate to high.
100 35-100 8595 0.2-0. 8 L 19 6. 6-7. 8 | Moderate to high_.___._.| Modorate.
I
94-100 7H—85 3545 2 5-5.0 .13 ‘ 6. 5-7.3 | Moderate______.___. __.| Low.
95-100 4H-65 35-45 0.3-2. 5 15 . 5.1-6. 5" Moderate_________.____- Low.
95--100 75-85 20-30 2. 5-5.0 13 | 6.1-6.5 Low...____._ . . ---| Low.
95100 A0-65 0-10 5 0-10. 0 . 06 ‘ B.6-7.3 " Low_. oo - Laow.
I
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TaprLr 5. —Estimated
Depth to Classification
Soil scries and map symbolg scasonal high Depth
water table from
surface UBDA texture Unified AASTIO
Ft. In. i
Ragsdale: Ra._______ . _____.__ 1102, 0-15 | Silt loam ... __. iemene--| ML A-6
13-34 | Bilty elay loam_______._____ v | CLoor CH A6 or A-T
34-538 & Light silty clay loanm___________ CL or CIT A-Gor A7
38-70 Bilt loam orsilt.______________ ML ov CL A-G or A-T
Reesville: ReA, ReB2______.______ 2 (o 4. -8 Siltloam.____________________ ML A-4
8-21 Silty elay loam________________ CL A6
21-30 | Light silty elay loam_ ... _______ CL A-6
30-60 | Silt loam and silt__. . __________ ML or CL A-4 '
Rensselaer: Rm_o_oo o _________ 1 to 2. 0-15 Loam._______________________ ML or Cls A—4 or A-6
15-50 ¢ Clay loam________________._____ CL A—§ or A-T
50-66 stratified sandy clay loam, silt CL A-4 or A-6
loam, and loar.
Riverwash: Rr, :
Properties were not estimated. |
Rock land: Rs.
Properties were not cstimated.
Ross:* Rit.__ . . " Morc than 5. 0-17 Silt loarn o __________ LML A4
: 17-40 Silt loam - - ______.__ ML A4
40-50 Stratified silt loam, loam, and MIL A4
sandy loam.
Shadeland: Sho . ___________.___ 1to2. 0-6 Toam_ _______________________ SM A-4
6-13 Silt loam to light «ilty clay ML or CL A-4dor A6
lonm.
13-29 Silty elay loam______. e CL A6 or A7
24 Sandstone and shale bedrock.
Stendal: * Sn_ o _______.__ 1 to 2. 0-10  Silt lomm_____________________ ML A4
10-55 : Siltloam_ ____________________ ML A-4
55 il loam, loam, and coarse ML A4
sand with some gravel.
Strip mines:  St.
Propertics were not estimated.
Vigo: VeA, VgB2 _______________ 1 to 3. 0-23 Silt loam_____________________ CL A4
23-47 Silty elay loam______._______ | CL A-7or A6
4761 Silt loam to ¢ilty clay loam_____ CL A6 or A-7
60-80 Clay loam to loam_____________ - CL A-6
Wakeland: * Wa________________ 1to2. 0-55 Silt leam and =lto MIL A4
Warsaw: WrA, WrB, WrC2, WsA_| More than 10. 014 Loam ________________________ MI. A4
14-36 Gravelly sandy clay loamn. CL A-6
36-50 Stratified gravel and sand. .o ___| SM A-2
Westland: 3 Wi, Wv_____________ Lrss than 2. 0-7 Silty clay leam__ ... .. e CL A6
7-26 | Billy elay leam..._._.. . . ._.| CL A—G or A7
2644 Graveliy elay Joam _____ ... __ CL A-6 or A7
44-H2 Sandy elay loam______________ 8C or BAM A4
82-65 ¢ Stratified gravel and sand______ BP-5M A-1
Withur: 2 Ww__________ ... " Mere than 5. 0-50 Silt loam orsilbo Lo _____._ ML P A4
. i ' :
Zipp: ! Zeo__________. i Less than 1, 0-31 . Siltv elay toelay .- ... ... __ ClI A-T
3170 | Clay- ool . ... | CH A-T

I Subject to frequent flooding.

2 Subject to oecasional {looding.
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5153

Percentage passing sieve Available

_ . Permeability moisture

I capacity

No. 10 No. 40 | No. 200
_
In, per hr. In, perin. of s6il
100 90-- 140 40- 100 . 8-2.5 .2
95-100 95-100 86-95 0. 05-0. 2 .18
95-100 05-100 85-05 . 05-0. 2 19
45-100 90--100 Y0-100 0. 2-0. 8 .20
100 95--100 75-85 0. 2-0, 8 .20
45-100 95—-100 50-90 0050, 2 .18
95-100 35—-100 85495 0. 8-2. 5 .19
95-100 95-100 65-75 0. 8-2. 5 20
45-100 95—100 30-00 0.8-2. 5 .18
45-100 95-100 80-90 0. 05-0.2 .17
45-100 95--100 7085 0. 8-2.5 AT
|

100 95-100 73-8) 0. 8-2.5 L20
104} 95-100 60-75 0. 8-2.5 .20
L0 95-100 75-85 0. 825 .20
95-100 TH85 3a—45 0. 8-2.5 .20
45-100 45100 B5-05 0 2-0.8 .19
95-100 00--100 8595 0. 05-0, 2 .15
100 95-100 7h—85 (0. 8-2.5 20
100 45-10¢ 75-8a 0.8-2. 5 .20
100 45-100 70-80 0. 8-2. 5 Bt
100 95-100 3090 0. 050 2 .21
100 95100 8595 < 0. 05 .16
95-100 95100 75-85 0.2-0. 8 .16
95-100 35101} 60-75 0.8-2.5 .15
OO 95-100 75-85 0. 8-2.5 20
95-100 7585 60-70 0 82 5 18
45-100 8h-95 75-86 2. 550 .16
95-100 95-100 0-10 5 0-10. 0 .04
95100 95-100 8595 0.05-2.0 .19
95-100 $0-104¢ 80-50 0. 05-0. 2 .15
95-100 . 8595 75-85 2. 5-5.0 .16
90-95 55—65 3545 0.8-2.5 13
95-100 2050 3-10 5. 0—10. 0 04
100 95100 75-85 0.8-2.5 20
100 100 90-100 <AL 0H .16
100 100 50-100 <A 0Ob 15

[teaction Frost-heave potetial Shrink-swell potential
Il
6. 0-6. 5 | Moderate to higho____ . Low to moderate.
6. 5-7. 3 . Moderate to higho_.__.. | Moderale.
6. 8-7. 4 1 Moderate to higho__.____| Moderate.
7.4-7. 8 | Maderate to high.___.___| Moderate.
6. 5-7. 3 | Moderate to high.____. _{ Low to moderate.
5.1-6. 5 | Moderate. - __..____. _ Moderaie.
6. 0-8. 5 | Moaderate to high________ Moderate.
7 4-7. % | Moderate to high___.____| Low to moderate.
6.0-6.3 | Moderate______ .____ - .-| Low ta moderate.
6. 5-7. 4 | Moderate_ ... . ___ _.__._.| Modcrate to high,
6. 5-7. 3 Moderate_____ .. __| Moderate 1o low.
6. 5-7. 3 | Moderate to high__ . __ __¢ Low to moderate.
6. 5-7. 3 | Moderate______.____--.| Low to moderate,
6. 6-7. 8 | Moderate_ .____ . ___| Low to moderate.
6. 0-6. 5 | Moderate to high__. -| Low.
5. 4-6. 0 | Moderate____ .- Moderate.
3 0-5.5 | Moderate_ ... ________ Moderate to high.
5560 | Migh .. - .. _| Low.
4. 555 | High___._____ e ems Low.
4. 0=5. 0 ; Moderate to high____.___ Low to moderate.
5 1-5.5 1 Moderate.___.__________ Moderate.
4 6-5. 5 | Moderate_...__...—_____| Moderate to high.
5. 6-6.6 | Moderate . -.- Moderatle to high.
6. 0-6.5 | Moderate________.____._" Moderate.
6 5-7. 3 , Modcrate to high_.____._| Low to moderate.
6. 0-6. 5 | Moderate tolow_______ -| Low.
3.5-6.5 | Moderate_..____. -—__{ Moderate.
7.4-7.8 | Low____ . .. - Low.
6. 5-7. 3 | Moderate._________ .. ___ Moderate.
6. 5-7. 3 | Moderate____. ..~ Moderate 1o high.
6. 5-7.3 | Moderate__ ___.____._._- Moderate to high.
6. 875 | Moderale_.. . _.____. | Low.
7.4-7.8 | Low______ . ___.._____.- Low.
6. 5-7. 3 Moderate to high________ Low to moderalc.
6.57.83 | High . ____. .- High.
7.4-7.8 | High_ . .- ¢ High.

* Bedrock is at a depth of 20 to 42 inches in the shallow variant of these soils {mapping unit Wv).
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S0IL SURVEY

Suitability as source of—

TABLE 6.—nterpretations

Soil features affecting—

Sand and gravel Road subgrade material

Itighway location

Boil series and map symbols
Topsoil
Ade: AdB, AdC_____________ Fair: low availahle
moigture capacity.
Alford: AfB2, AfB3, AfC2, Good_ . _____________
ATC3, AfD2, AfD3, AfE, AfF.
Atkins: Ak ____ . ___________ Good. ___ _ ___.____
Avar AlA, AIB2, AIB3 .. ___| Good_________.__ . __
Ayrshire: AsA, AsB, AyA__ ___ Fince sandy loam
(AsA, AsB) fair:
low available
moizture capacity.
Loam {AyA) good.
Bloomficld: BIB, BIC, BID, Poor:  low organie-
BIF. matter content; low
available moisture
capacify.
Carlisle: Ca__ ... .______ PGood. L L. .
Cincinnati: CnB2, CnC2, Good________________
CnC3, CnD2, CnD3.
Cory: Coo e | Good____ . ._
Cuba: Cu________ . ______ Good________________
i
Eel: Es Good_ _______________

Elston: EtA, EtB, EuA, EuB__! Fine sandy loam
' (EtA, EtB) fair:
. low available mois-
| ture capaeity. Loam
‘ (EuA, EuB) good.

r Not guitable. .______| Good____________________

Not suitable_ ___.._ | Subsoil very poor:
moderate ghrink-swell
potential; fair to poor
compaction character-
isties. Substratwmn fair:
poor compaction
characteristies.

Fair:  poor to fair
compaction charactor-
isties.

Not suitable_ o ______

Fair: moderate to low
gshrink-swecll potential.

Not suitable_ ______..

* Bubsoil fair:  moderate to
low shrink-swell
potential. Substratin
good.

Not suitable

Fair: some inter-
bedded sands.

Not suitable_ _______

Not suitable

Fair: moderate fo high
shrink-swell potential.

Not suitable Subseil poor:  fair to poor
compaction; high to
moderate shrink-gwell
potential. Substratum
fair:  moderate shrink-
swell potential.

I'air: low to moderate
shrink-swell potential;
moderate to high frost
heave.

Tair: low to moderate
shrink-swell potential;
moderate frost heave.

Not snitable

Not suitable

‘Fair: moderate frost
heave.

Not suitable

Deep sand

Moderate to high
frost heave; cuts
and fillg needed.

Cuts and fills needed ;

Seasonal high water
table; flooding;
moderate to high
frost heave.

Moderately goad
drainage; moderate
frost heave; seep
HTEHE.

Seasonal high water
table.

Deepsand. .o - __

Nat suitable

seep areas; moderate
frost heave.

SBeasonal high water
table; moderate
frost heave.

Flooding

Flooding

Loose sand hinders
hauling.
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Soil foatures affecting—Caontinued

Farm ponds

Roservolr areas

RRapid perme-
ability.

Slow seepage_ -

Seasonal high
water table;
SCEPAGE.

Rapidly
permeable
subsurface
layor.

1apid perme-
ability.

. SBeasonal high
water table;
poor stability;
rapid seepage.

Slow scepage. .o

SReasonal high
water table;
slow seepage.

Beepage and
flooding.

Seepage and
flooding,.

Rapid seepage___ ..

IFmbankments, dikes,
and levees

Fair Lo poor stability;
moderate permeability
when eompacted; poor
resiztance to piping.

Low permeability when
comupacted ; gnod
resigtance to piping.

Fair to poor stability;
moderate to low
pormeability when
compacted; fair
resistance fo piping.

Low pormeability when
eompacted; good
resistaniers to piping.

Rubsoil: fair to good
stability and eompaction;
good resistance to
piping. Subslratumn:
poor stahility; high
permeability when
compacled; fair to poor
resiztance to piping.

Moderate to high perme-
ability when com-
pacted; fair to poor
resistance to piping.

Poor stability; high
permeanbility; poor
resistance to piping.

Low pormeability when
gompacted; good
resistance to piping.

Subsoil:  fair to poor
stability; slow perme-
ability when compaected;
good resistance to piping.
Substratum: fair stabil-
ity; fair compaction;
low permeability whoen
eompacted; fair resist-
ance to piping.

Fair to poor stability;
moderate permeability
when compaected; fair
resistance to piping.

Fair to poor stability;
moderate permeability
when compacted; fair
resistance to piping,.

Fair to good stability
and compaction;
moderate to low perme-
ability when eompacted;
fair to poor resistance
to piping.

Agricultural
drainage

Terraces and
diversions

Grassed walerways

Hoil limitations for
sewage disposul
tields

Somewhat cxces-
sive drainage.

Good drainage. .

Heasonal high
water Lable;
outlets for tile
usually in-
adeguate;
flooding.

Moderately good
dramage.

Seasnnal high
water table.

Somewhatl oxees-
sive drainage.

Poor stability;
outlets diffienlt
to obtain;
moderate
subsidencae.

Good drainage_ - -

Seagonal high
wator table;
slow permoe-
ability.

Good drainage__ ..

Moderately good
drainage.

Good drainage. _ - -

Not needed:

rapid perme-
ability,

Severe hazard of
erosion ; not
suited where
glope is more
than 12 pereent.

Not needed:
nearly level
slopes.

Slowly permeable
fragipan.

Soil features
favorable.

Not needed:
rapid perme-
ability.

Not needed: in

depressions.

Slowly permeable
fragipan.

Not needed:
nearly level,

Nol needed:
nearly level,

Not needed:
nearly level.

Not needed:
slow runoff.

Not needed:
rapid perme-
ability.

Qevere hazard of
erosion during
eonstruction.

Not needed:
nearly level
slopes.

Slowly permoable
fragipan.

Scasonal high
water table.

Low available
maoisiure
capaecity.

Not neecded:
nearly level.

Slowly permeable
fragipan.

Not necded:
nearly level.

Not needed:
nearly level

" Not needed:

nearly level.

Nos needed:
slow runoft.

. Blight where slope
ig 0 to 6 pereent.
Moderate where
slope 1s 6 to 12
percent.

Slight where slope
is 0 to 6 poreent.
Moderate where
glope is 6 to 12
percent. Severe
where slope is more
than 12 pereent.

Sovere:  scasonal
high water
table; Nooding.

Severe:  slow
permeability.

Moderate: scasonal
high water table.

Slight.

Sovere:  seasonal
high water
table; panding.

Hevere:  slow
permeability.

Yovere:  =eusonal
high water table;
slow permeability.

Hevere: flooding.
Scvere:  flooding.
Slight.
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BOIL SURVEY

TaBre 6.—Tnlerpretations of

Soil gories and map symbols

Suitability as source of—

- Hoil features affceting—-
I

Topsoil

Sand and gravel

Road =ubgrade material

Highway location

Fox:

Gs_.

Genesce:

Genesee, sandy variant:  Gr___

Gullied land: Gu.
No inlerpretations mace

for purposcs listed,
Henghaw: HeA, HeB2

Hickory: HKE, HkF, HKkF3,

HkG,

Iona: loA, l0B2, 16B3 .

toA, 10B2, 10B3

Iva: IvA, IvB2________.

Kings:

Lyles:

Markland: MaB2 MaD2,
MaEZ, McD3.

MeGary: Mg

Mine dumps:  Mn,
No interpretations made
for purposes listed,
Muren: MuB2_

Parke: PaC3, PaD3_ .

FshA, FsB, FxA___________ .

(Good

Handy loam (FsA,
FaB) fair:  low
available moisture
capuaeity. Loam
{FxA) goad.

Fuir:  low awvailable
moigiure capacity.

Good_ . __

Fair to poor:  thin;
low organic-matier

content.
Goad_. __._____ o
Good__. . .____. —
Poor:  elayey__. . ____
CGoodo o
Poor:  thin; low
organie-matter con-
tent.
Tairt thin___. _____.
Good _____  ___. o
Good _______._____

Good:  strata of Good______ .. ________
sand and gravel
atl o depth of 24
to 42 inches.
I'air:  some strati- Fair: moderate frost
fied sand and heave.
gravel i places.
Not suitable_ - ___ Fair: moderate frost heave.
Not suitable_ . _ Fair:  moderate 0o high

Not suitable__ __

Not guitable. .. . __

Not suitable. . __ _

Not snitable.

Not suitable_ ______

Not suitable _  ____

Not suitable _

Fair;

Fair:

Poor:

Toor

Poor:

Fair:

Subsoil:

shrink-swell potential;
maoderate to high frost
heave,

fair to poor com-
paction.

moderate to high
shrink-swell potential;
moderate to high frost
heave.

moderate to high
shrink-swell potential;
moderate to high frost
heave,

high shrink-swell
petential; fair to poor

compaction.
Nol suitable. ___ Good_____________. -
Not suitable. | Poor: high shrink-swell

potential; fair to poor
compaction.

high shrink-swcll
potential; fair to poor
compaction.

moderate to high
shrink-swell potential;
moderate to high frost
heave.

moderate to high
shrink-swell potential.
Substratum:  good.

I Boil features favorahble. _

Oceasional overflow___

Oceasional overtow ___

. Scasonal bigh waler
I table; moderate to
high frost heave.

Unstable slopes; cuts
and fills needed.

Moderately well
drainerl; inoderate
to high frost heave. |

Seasonal high water ‘
table: moderate
frost heave. |

Seazonal high water
table; looding; high |
frost heave. i

Seasonal high water |
table; flooding.

Plastie soil material;
cuts and fills needed,

Seasonal high water
table; plastic soil
material.

Moderately good
drainage; moderate
to high frost heave.

Cuts and fills needed;
side slopes subject
1o erosion.
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Soil features affeeting---Continued

Farm ponds

Raservoir areas

Rapid secpuge -

Seepago

Seagonal high
waler table;
glow seepage.

Blow scepage. - __

Seagonal high wa-
Lor Lable; slow
seepage.

Seagonal high wa-

Ler table; slow
ROCPLEZE,
SBeepage; scagonal
high water
table.

Seazonal high wa-
ter table; slow
SECDALE.

Slow scepage______

Rapid secpage_ o __

Embankment(s, dikes,
and levees

Subszoil; fair io good
stability; low perme-
ability when compacted;
low resistance to piping.
Substratum: nov sult-
able.

Moderate permeabilily
when compacted; fuir to
poor resistance to piping.

Poor stability; moderate
permeability when com-
pactod; poor resistance
Lo piping.

Poor 1o falr gtability and
compaction; low perme-
ability when compacted;
fair registance to piping.

Fair compaetion; low
permeability when com-
pacled; goord resistance
to piping.

Fair to good stabilily and
compaction; low perme-
ahbility when compacted;

good resistanee fo piping.

Fair to good stability and
compaetion; low perme-
ahility when compascted;

gond resistance Lo piping..

Fair to paor stability and
compaction.

Fair to poor stability;
moderate permeability
when compaeted; fair to
poor registance to piping.

Fair to poor stabilily and
compaelion.

Fair 1o poor stability and
compaclion.

Fair to poor stability and
compaction; good re-
sistance to piping.

Suhs=eil:  {air to poor re-
sistance to piping. Sub-
stratum:  moderate per-
meability when com-
pacted; poor resistance
to piping.

Agriculiural
drainage

Good drainage_ . .

Good drainage_ _ .

Beasonal high
wuter table;
slow perme-
ability.

Good drainage_ ...

Maderately zood
drainage.

Seasonal high wa-
ror table; slow
permeabilivy.

Heasonal ponding;
very slow per-
meability.

Seagonal high wa-
Ler table; pond-
ing,

Moderately good

0 good drain-
age,

Scasonal high wa-
tor table; very
slowly poerme-
ahle subsoil.

Moderately good
drainage.

Crood drainage_ _ __

Torraces and
diversions

Cirassed watcrways

Not neceded:
slow runofi.

Not necded:
nearly level,

Not necded:
nearly level.

Not needed:
glow runofi,

Tapography too
steep.

Slow or medium
runoff; moder-
atcly slow per-
meability.

Seil foatures fa-
vorable,

Not needed:  near-
ly lev el
Not needed: near-

ly level.

Many short

slopes; slow per-

meability.

Not needed:
neariy level.

Slow or medium
runoft.

Revere hazard of
crogion; natl
suited where
slope is more
than 12 pereent.

Not needed:
glow runoff.

Not reeded:
nearly level.

Not needed:
necarly level.

Not needed:
glow runoff.

Moderately steep
to very steep
stopes; high
Brosion
potential.

Severe hagard of
crosion during
conslruction.

Hoil features fa-
vorable,

Not needed: near-
Iy level.
Not needed:  necar-,

1y level.

Difficult to exstab-

lish vegeiation;
severe hazard
of crosion dur-
ing construe-
tion.

Not necded:
nearly level;
somewhat poor
drainage.

Severe hazard of
erosion during
construction.

Severce hazard of
erosion during
egonstruction.

Soil limitations for
sewage disposal
flelds

Stight: hazard of
pollution.
Severe:  flooding.
Scvere:  fleoding.
Severe:  gcasonal

high water table;
stow permeability.

Severe where slope
is more than 12
pereent.

Severe:  moderately
stow permeability.

Severe: seasonal
high water Lable;
slow permeability.

Severe:  flooding.

Severe:  seasonal
high water table;
flonding.

Hevere:  slowly per-
meable subsoil,

Severe:  seasonal
high water table;
very slowly per-
meable subsail.

&light.

Moderate where
slope is 6 to 12
pereent, Severe
where slope is
more than 12 per-
cent.
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TasrLy 6.—Inferpretations of

Soil series and map symbols

Suitability as source of—

¥
!

Hail features affecting—

Sand and gravel Road subgrade material

Patton: Po__________________
Petrolia: Po_________________
Princeton: PrA, PrB2, PrC2,

PrD2, PrE2, PrG.

Ragsdale: Ra_______.______.
Reesville: ReA, ReBZ________
Rensselaers R oo _______
Riverwash: Rr,

No interpretations made
for purposes listed.
Rock land:  Rs. :
No interpretations made
for purposes listed. 1
Ross: Rt ___________________ i

Shadeland: Sh.o_ .. __________
Stendal: SnoL_ L _______
Strip mines: 5t

No interpretations made
for purposes listed.
Vigo: VgA, VgB?2

! Poor:

Wakeland: Wa______________

Warsaw: WrA, WrB, WrC2,

WsA.

Topsoil
Poor: silty elay loam
texture,
Poor:  &ilty elay loam
textures.
Fair:  low availuble

MOoIsture capacity.

Good_ .. ___________.__

thin; low
organie-matter
content.

Good_ __ _____________

Fair:  low organic-
matler content.

Good___ I

sandy loam {(WrA,
WrB, WrC2) fair:
low available mois-
ture capacity. Loam
{WsA) good.

Not suitable___.____. Poor; moderate to high
shrink-swcll potential;
fair to poor compuction.

Not suitable. ______ i Poor: modernte to high
shrink-swell potential;
fair to poor compaction.

Poor: minor PGood. L. _____. L
amounts of strati- -
fied sand.

Not suitable________ Poor: moderate shrink-

swell potential; moder-
ate to high frost heave.
Poor:  moderate shrink-
swell potential; moder-
ate to high frost heave.
Fair: moderate to high
shrink-swell polential,

Fair:  low to moderate
¢ shrink-swell potential,

Poor: moderate to high
shrink-swell potential;
bedrock at depth of 20
to 34 inches.

Fair:

Not suitable_ Poor: moderate to high
shrink-swcll potential;

i
J moderate frost heave.

-_. Fair: low to moderate

i shrink-swell potential;
mopderate to high frost
heave.

S Good___________________

+

Not suitable. _ . .

Good:  interbedded
sand and gravel
below a depth of
24 to 42 inches.

Highway loeation

Seazonal high water
table; ponding;
moderate to high
frost heave.

Flooding_ . . __________

Soil features favorable .

Seasoual high water
1able; moderaie to
high frost heave.

Seasgonal high water
tuble; moderate Lo
high frost heave.

Heasonal high water
table; flooding; mod-
erate frost heave.

i Oceasional flooding

e~

Seazonal high water
table; moderate to
high frost heave;
bedrock at depth of
20 to 34 inches.

Heazonal high water
table; flooding,

Seasonal high water
table; moderate
frost heave.

Beasonal high water
tuble; flooding.

Seil features favorable
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%oil feutures affecting—Continued

|

Farm ponds

| Reservoir areas ‘

| |

- Beasonal high wa-
ter table; slow
seCpage.

Flooding; .-seepagv,,}

Rapid seepage. - - -

Heasonal high wa-
tor table; slow
seepage.

Scasonal high wa-
ter table; glow
secpage.

Seasonal high
waler table;
secpage.

Seepage_ .- .

Shallow to bed-
rock.

Seasonal high
water table;
SERALC.

Scasonal high
water table;
slow scepage.

Seasoual high
water table;
seepage; flood-
ing.

\ Rapid scepage .- - -

|

Embankments, dikes,
and levees

Tair to poor stability and
compaclion,

Tair to poor stability and
compaciion.

Moderatc fo high perme-
ability when compaeted;
fair to poor resistance to
piping.

Fair to poor stability and
compaciion; good re-
sistance to piping.

Fajr to poor stahility and
compaction; fajr re-
sisbance to piping.

Low permeability when
compacted; good resis-
tanee to piping.

Low to moderale permea-
bility when compacted;
fair registance to piping.

Cood resistance to piping:
bedrock at depth of 20
to 34 inches.

Poor stability and eom-
paction; poor resistance
ta piping.

Slow permeability when
eompacted; good resist-
ance to piping.

Poor stability and com-
paction; poor resistanec
to piping.

Suhsoil:  good resistance
to piping; low permea~
hility when eompacted.
Substratum: high per-
meahility when com-
pacted ; fair resistance to
piping.

Agrienliural
drainage

; Terraces and
‘ diversions

Seagonal high wa-
=
tor table; slow
permeability.

Flooding; slow
permeability.

Ciood drainage_ - __

Seasonal high wa-
ter table; slow
permeability.

Seagonal high wa-
ter table; slow
pernmeability.

Heasonal high
waler table;
slow permoea-
bility.

Good drainage_ -

- Seasonal high

water table;
slow permes-
hility; bedrock
at depih of 20
to 34 inches.
Scasonal high
water table;
floading.

Seagonal high
water table;
very slow
permeability.

Seasonal high
water table;
flooding.

Not needed:
nearly level,

Not necded:
nearly level.

&evere hazard of
erogion on
slopes when not
stabilized.

Not needed:
nearly level.

Hail features fa-~
vorable.

Not needed:
nearly level.

Not needed:
nearly level.

Kot needed:
ncarly level.

Not needed:
nearly level.

Very slowly per-
meable claypan.

Not needed:
nearly level.

Irregular slopes - -

| Grassed walerways

Not needed:
" nearly level.

Not nceded:
nearly level,

Hazard of crosion
during con-
struction.

Notl needed:
nearky level.

Soil features fa-
vorable.

Not needed:
nearly level.

Not necded:
ncarly level.

Not necded:
nearly level,

Not needed:
nearly level.

Very slowly per-
meable clay-
pan; difficult to
ostablish vege-
tation.

Not needed:
nearly level.

Irregular slopes__

Yory severc:

Soil limitations for
sowage disposal
fields

Severe:  scasonal
high water table;
slow permeability.

Severe:  seasonal
high watcr table;
flanding; slow per-
meability.

Slight where slope
is () to 6 pereent.
Maoderate where
slope i3 6 to 12
pereent, Severc
where slope is
more than 12 per-
cent.

Severe:  scasonal
high water table;
slow permeability.,

Severe:  seasonal
high waler table;
slow permeability.

Severc: seagonal
high water table;
flonding; slow
permeability.

Severe: occasional
overtlow.

Severe:  seasonal
high water table;
bedroek at depth
of 20 to 34 inches.

Severc: seasonal
high water table;
frequent overflow,

vOry
stowly permeable
claypan.

Severe: flooding.

Slight whoere slope is
0 to 6 percent.
Moderate where
slope is 6 1o 12
percent. Hazard of
potlution.
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TasLe 6.—Interpretations of

| Suitability as source of—

|
Soil fealures affecting—

Soil series and map symbols |

Top=oil

Sand and gravel

gand and
gravel at depths
below 5 feet.

Road subgrade material

| Highway location

Subsoll falr:  moderate Lo
high shrink-swell poten-
tial, Substratum gaood,

Seasonal high water
table; ponding.

Westland: Wt Wyv_. .. Poor:  silty elay leam — Poor;
texture.
Wilbur: Ww__ .. ‘ Good . I Not sui
| |
Zipp: FZec_o__.__ . ________.. Poor: clayey_ . ____ Not sui

table_ . _. . __ Fair: mederate to low Seasonal high walter
shrink-swell potential; table; flooding.
moderate 1o high frost I
heave, |

table_ ... ____ Poor:  high shrink-swell Seasonal high water :

tuble; flooding ancl
ponding; high frost
heave.

potential; fair Lo poor
compaction.

Engineering classification systems

Two systems of elasgilving soils for engineering pur-
poses are used in this soil survey, Most highway engineers
classify soils in accordance with the system approved by
the Awmerican Association of State Highway Officials
(AASHO) (7). In this system soils are placed in seven
prineipal groups, based on mechanical analysis and plas-
ticity fest data. The groups range from A-1, which con-
sists of gravelly soils of high bearing ecapacity, the hest
soils for subgrades, to A-7, which consists of clayey soils
that have low strength when wet, the poorest solls for
subgrades. Tlighly organic soils, such as peat and muck,
are not included in this elassifieation, because they are
not. suitable for use as constroction material or founda-
tion material. The relative engineering values of soils
within each group are indicated by group index numbers.
The numbers range from ¢ for the best material to 20
for the poorest. In table 4 the group index number iz
shown m parentheses following the soil group symbol,
for example, A-4 (8). Group index numbers can be estab-
lished only by laboratory tests. Estimated AASHO clas-
sifications for all the soils of the county are given in
table 3.

Some engineers prefer the Unified soil classification
system {{2), which was developed by the Waterways Ex-
periment Station, Corps of Fngineers, This svstem is
based on the identification of soils aceording to their tex-
ture and plasticity and their performance as engineering
construction materials. In the Unified system, soils are
identified as coarse grained (eight classes), fine grained
(six classes), or highly organic (one class), Table 4
shows the Unified classifications of the soils tested, and
table 5 shows estimated Unified classifications of all the
soils in the county.

Engineering test data

Table 4 presents test data on samples of four soil series
taken from twelve locations in the county. These sair)les
were tested by standard procedures in the laboratories
of the Joint Highway Research Project at Purdue Uni-

versity, under sponsorship of the Burean of Public
Roads. The samples do not represent all the soils in Sulli-
van County, nor do they inclnde the entire range of
characteristics of any series sampled. Not all layers of
cach profile were sampled. The test results, however,
have heen used as n general guide in estimating the engi-
neering properties of the soils of the county, Tests were
made for moisture-density relationships, liquid limit,
and plastic limit. ‘Textnre was determined by mechanical
analysis,

Moisture-density relationships indicate the moisture
content at which soil material can be compacted to maxi-
mum dry density. If a soil is compacted at successively
higher moisture content, assuming that the compactive
effort remains the same, the density of the compacted
material inereases until the optimum moisture content is
reached, After that, the density decreases with increase
in moisture content. The ovendry weight, in pounds per
cubic foot, of soil material that was compacted at opti-
mum moisture content is termed the maximum dry den-
sity. Data on the relationship of moisture to density is
important in planning earthwork, for generally a soil is
most stable if compacted to about its maximum dry
density when it is at approximately the optimum mois-
fure content.

The California hearing ratio test measures the load-
hearing eapacity of soil material.

The tests for Tiquid limit and plastic limit indicate the
effect of water on the consistence of soil material, The
liquid limit is the moisture content at which the material
changes from a plastic to a liquid state. The plastic Timit
is the moisture content at which the soil material passes
from a semisolid to a plastic state. The plasticity index is
the numerical difference between the liquid limit and the
plastic Timit. It indicates the range of moisture content
within which a soil material is plastie.

Mechanieal analysis to determine the particle-size dis-
tribution of the soil material was made by a combination
of the sicve and hydrometer methods. The names of the
various particle sizes—sand, silt, and clay—do not mean




SULLIVAN COUNTY, INDIANA 63

engineering properties- Continued

Soil features affecting—Continued ‘

Farm ponds

Agricultural

7‘ Soil limitations for
sewage disposal

water table; bility when compacted; water table;

water table;
flooding.

paction; moderate per-
meability; poor resist-
ance to piping.

Tair to poor stability and
compaction.

Seasonal high
water table;
slow seepage.

very slowly
permeable
subsoil.

seepage. fair resistance to piping. slow permeabil-
ity.
Seepage - ________ IPoor stability and com- Seasonal high

Seagonal ponding;

o L o Terraces and Grassed waterways fields
drainage diversions
Reservoir arcas FEmbankments, dikes, ‘
and levees !
— S _. - — -
E . . - !
Seasonal high Moderate to slow permea- Seasonal high Not needed: Not needed: Severe: seasonal

nearly level. nearly level, high water tablc;

slow permmeability.

Not needed: Not needed: Severe: seasonal
nearly level. nearly level. high water table;
flooding.
Not needed: Not needed: Bevere: seasonal

nearly level. high water table;
flooding; very slow

permcability.

nearly level;
very poor
drainage.

the same when used by engineers as when they arc used
by soil scientists. For example, to soil scientists “clay”
means mineral grains less than 0.002 millimeter in diam-
eter, but to engineers it may mean all particles less than
0.005 millimeter in diameter.

Estimated properties

Table 5 gives estimates of soil properties that affect
engineering significantly. Since actual tests were made
only for the four soils listed in table 4, it was necessary
to estimate the engineering properties for the rest of the
goils. Estimates were based upon a comparison of these
soils with those that were sampled and tested and upon
experiences gained from working with and observing
similarly classified soils in other areas. These estimates
provide information that an engineer would otherwise
have to obtain for himself, but the cstimates are¢ not a
substitute for the detailed tests needed at a specific site
selected for construction purposes. The information in
this table applies, in general, to a depth of 5 feet or less.
The depth at which bedrock occurs is not given, because
in this county there are only two soils—Shadeland loam
and Westland silty clay loam, shallow variant—that are
less than 5 fect deep to bedrock.

A brief cxplanation of each column in table 5 follows:

Depth to scasonal high water table—The highest level
of free water in the soll at any time during the year.

Depth from surface.—Normally, only the major hori-
zons and their depths are listed. Special horizons are
listed when they have engineering properties significantly
different from those of the adjacent horizons.

USDA tewture—The United States Department of
Agriculture textural classification is based on the relative
amounts of sand, silt, and clay particles in a soil.

Unified ~Yhis classification of soil materials is accord-
ing to the Unified soil classification system (12).

AASHO—This classification of soil materials is ac-
cording to the system of the American Association of
State IMighway Officials (7).

Percentage passing &teves 10, 40, and 200.—The values

367-524—T70—5

in these columns are estimates rounded off to the nearest
5 percent. Gravel-size material does not pass the No. 10
sieve. The material that passes the No. 200 sieve is mainly
silt and clay, but the smaller grains of very fine sand
also pass it.

Permeability—This term refers to the downward
movement of water through undisturbed soil material.
Estimates are based mostly on texture, structure, and
consistence. _

Awvailable moisture capacity~-"The capacity of a soil to
hold water in a form available to plants. Amount of
moisture held in soil between field capacity, or about one-
third atmosphere of tension, and the wilting coefficient,
or about 15 atmospheres of tension.

Reaction—This column lists estimated ranges in field
PIL values for each major horizon.

Frost-heave potential—Frost action includes heave
eaused by ice lenges forming in s soil and the subsequent
loss of strength as a result of excess moisture during
periods of thawing. Three conditions must exist for frost
heave to become a major consideration: (1) a susceptible
soil, (2) a source of water during the freezing period,
and (3) freezing temperatures that persist long enough
to penetrate the ground.

Shrink-swell potential—This is the quality of the soil
that determines its volume change in proportion to its
moisture content. The shrink-swell potential of & soil is
estimated primarily on the basis of the amount and kind
of clay in a soil.

Interpretations of soil properties

Table 6 gives interpretations of the suitability of the
soils for specific engineering nses. The interpretations in-
clude: (1) the suitability of the soils as spurces of top-
soil, sand and gravel, and road subgrade; (2) soil fea-
tures affecting use for highway location, farm ponds,
agricultural drainage, terraces and diversions, and
grassed waterways; and (3) soil limitations for sewage
disposal fields. These interpretations apply to the repre-
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sentative profile of each soil series, as described in the
sectlon “Deseriptions of the Soils.”

Some soil features may be helpful in one kind of
engineering work and a hindrance in another kind. For
example, a permeable substratum would make a soil un-
suitable as a site for a farm pond but might be favorable
for highway location. The column headings and ratings
of suitability in table 6 are explained here.

Topsoil.—This refers to soil material, preferably high
in organic-matter content, used to topdress back slopes,
embankments, lawns, gardens, and other areas. The suit-
ability ratings are based mainly on texture and organic-
matter content.,

Sand and gravel—The ratings apply to soil material
within a depth of 5 to 7 fect. Sand or sand and gravel
oceur at variable depths within soils of the same series.
Test pits are needed to determine the extent and avail-
ahility of sand or sand and gravel.

Road subgrade material.—The suitability of the seil
depends upon its performance when used as borrow for
subgrade. Both the subsoil and the substratum are rated
if they have different characteristics,

Highway location.—The entire profile 1s evaluated.
The ratings are for undisturbed soil without artificial
drainage. Soil features considered are those that affect
overall performance of the soil.

Farm pond reservoir areqs.—DPormeability, which af-
fects seepage, is the main feature considered.

Farm pond embankments, dikes, and levees—The fea-
tures considered are those that affect the use of disturbed
soil material for construction of embankments to im-
pound surface water.

Agricultural drainage-—-Texture, permeability, topog-
raphy, seasonal water table, and restricting layers are
considered in rating soils for this purpose.

Terraces and diversions.—The features congidered are
those that affect the layout and construction of terraces
and diversions. Such features include topography, tex-
ture, and depth to soil material not suited to crops.

GFrassed waterways.—Suitability depends on soil fea-
tures that affect establishment, growth, and maintenance
of vegetation and the layout and constrnction of the
waterways.

Sewage disposal flelds—Factors evalnated are per-
meability, seasonal water table, the hazard of floeding,
topography, and depth to bedrock.

Formation and Classification
of the Soils

This section discusses the major factors of soil forma-
tion, the processes of soil formation as they relate to
Sullivan County, and the system of classifying soils.

Factors of Soil Formation

Soil is produced by the action of soil-forming processes
on material deposited or accumulated by natural forces,
The characteristics of a =oil are determined by (1) the
physical and mineralogical composition of the parent
material; (2) the climate under which the soil material

has accumulated 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 forces
of soil development have acted on the soil material.

Climate and vegetation are the active factors of soil
genesis, They act on parent material that has aceumu-
lated through the weathering of rocks and slowly bring
about the formation of genetically related horizons, The
effects of climate and vegetation are conditioned by velief.
The parent material also affects the kind of profile that
can form and, in extreme cases, determines it almost
entirely. Finally, time is needed for changing parent
material into a scil. Usually, a long period of time is
needed for distinet horizons to develop.

Few generalizations can be made regarding the effect
of any one factor of soil formation, because the effect of
cach s related to the other foar. Many of the processes
of soil formation are unknown.

Porent material

The parent material from which the soils of Sullivan
County formed consisted of glacial till of Illinoian age,

lacusfrine deposits and outwash of Wisconsin age, and
locss

A major part of the county was invaded by the Illi-
noian glacier, Before glaciation, the area had some Iand-
scape development. This preglacial topography deter-
mined the important features of the present landseape.
The ice rounded the hills, deepened the valleys, and
steepened the valley walls.

As the ice receded from the uplands, a mixture of
stones, sand, silt, and clay, known as glacial till, was
deposited over the bedrock. The great volume of water
from melting ice carried large amounts of sand and
gravel and deposited them in stratified layers known as
2lacial outwash. Both the till and the outwash are called
elacial drift,

The till on ridges and slopes ranges from a few inches
to more than 15 feet in depth, but that in the valleys
can be 50 feet or more in depth. Soils of the Cincinnati,
Ava, and Cory series formed mostly in glacial till.

In the southwestern and western parts of the county,
immediately west of the sandhills, preglacial valleys
were {illed with outwash.

When the ice receded, lakes formed in many of the
valleys that were blocked by glacial drift or rock divides.
In these temporary lakes, sand and silt were deposited
first by the relatively fast-moving water from the melting
ice; then, as the ice receded and the water backed in
slowly, the finer material {clay and silt) settled in the
lakes.

Soils in the valley of the Wabash River formed in
Wisconsin glacial material. The Fox, Tlston, and War-
saw soils formed in outwash, and the Markland, McGary,
and Kings soils formed in lacustrine material.

Sometime after the Illinolan glacial period, loess was
deposited over the entire area, The mantle of loess ranged
from a few inches to more than 25 feet in depth. Most
of the silt in the steeper areas washed away, but in the
nearly level to moderately sloping areas it remained and
is a part of the soil profiles. Soils of the Alford, Iva, and
Muren serics formed in loess.
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Figure 11.—Relief and parent material of the major soils in Sullivan County.

It is believed that a considerable amount of time
elapsed after the Tllinoian glacial period hefore the silt
was deposited to any extent, This belief is based on the
fact that many burled profiles have been identified at a
point of contact between the mantle of silt and drift.

Coarser textnred sand and silt was blown up out of
the Wabash River valley and deposited on the uplands
near the Wabash River. This material is of Wisconsin
age. It was first deposited in the valley by glacial melt
water, The deposits range from a few feet to more than
20 feet in thickness. Soils of the Princeton and Bloomfield
sertes formed in this material.

Climate

The climate of Sullivan County is midcontinental. It is
characterized by wide ranges in temperature from sum-
mer to winter. The mean daily maximum temperature in
July is 88° ., and the mean daily minimum temperature
in January is 22°. The climate is so nearly uniform
throughont the county that differences among the seils
cannot be explained on the basis of differences in climate
alone.

Rainfall, on the average, is 38 inches annually. It is
well distributed throughout the year but is slightly heav-
ier in spring and summer than in fall and winter. The
plentiful rain has leached plant nutrients from the sur-
face Tayer and has prevented the accumulation of free
caleinm carbonate,

Climatic forces act upon rocks to form the parent
materials from which soils formed, but many of the
more important soil characteristics would not develop
without the activity of plants and animals. Without the
changes brought abont by plants and animals, the soils
would consist of residual or transported material derived
from weathercd rock, although some soils might have
definite layers formed by the addition of alluvial or col-
luvial material or by differential weathering or leaching.

Climate, acting alone on the parent material, would
be largely destructive. Rain and melting snow would
wash the soluble materials out of the soils. The effects of
climate become constructive when they are combined
with the activities of plants and animals. Plants draw
nutrients from the lower part of the soil; then, when

the plants die, the nutrients are returned to the upper
part. In Sullivan County, the climate is such that leach-
ing of plant nutrients takes place faster than the re-
placement of plant nutrients, This accounts for the fact

that most of the soils are leached, acid, and low in fertility.

Plant and animal life

Iligher plants, micro-organisms, earthworms, and other
forms of life eontribute to soil formation. The higher
plants bring moisture and plant nutrients from the lower
part of the profile to the nupper part and return organic
matter to the soil. Bacteria and fungi are micro-organ-
isins that canse dead vegetation to decompose into organic
matter and to be incorporated into the soil. Before Sulli-
van County was settled, the native vegetation was most
important m the ecomplex of living organisms that affect
soil formation.

The native vegetation of this county consisted largely
of hardwood trees, Tulip-poplar, oak, hickory, elm, maple,
and ash were the common species. Trees return a com-
paratively small amount of organic matter to the soils.
In mnecleared areas of the uplands, thin layers of forest
litter and leaf mold cover the surface, and the topmost
inch or so of the soil contains a small amount of organic
matter derived from decayed leaves and twigs. In a com-
paratively small area in the western part of the county,
the native vegetation consisted of prairie grasses. A large
amount of organic matter from these grasses was returned
to the soils. In small areas of the county where Patton,
Zipp, and Westland soils occur, the native vegetation
consisted of swamp grasses, sedges, and water-tolerant
trees. The soils in these arcas were covered with water
much of the time. The leaves and other organic matter
that fell into the water decayed slowly, and some of the
organic matter acenmulated.

The vegetation is fairly uniform throughout the
county. Major differences among the soils, therefore, can-
not be explained on the basis of differences in vegetation.
Some comparatively minor variations in the vegetation
are associated with different soils, but these variations
are probably mainly the result, not the cause, of differ-
ences among the soils.
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Relief

Relief influences soil formation by its controlling effect
upon runoff and drainage.

The relief in Sullivan County ranges from nearly
level to very steep. Most of the county has been dissected
by weathering and stream cutting. The lowest point is
420 feet above sea level. Tt is in section 2, T. 5 N, R. 10
W., where the old channel of Busseron (reek crosses over
into Knox County. The highest point is 640 feet above
sea Ievel. It is in the southwest guarter of the southwest
quarter of section 3, T. 6 N, R. 8 W. The large flats west
of Shelburn are at an elevation of 540 feet.

Differences in relief affect moisture and air conditions
within the soils. Stecp soils are not so well developed
as level or sloping soils, even though the parent material
wus of the same type. The weaker development results
from more rapid normal crosion, less thorough leaching,
and less water to promote the vigorous growth of plants.
The degree of profile development that takes place within
a given time, on a given parent material, and under the
same type of vegetation, depends largely on the amount
of water that passes through the soil material.

The soils of the Alford series show the effects of vari-
ations in relief on development of goils that formed in
the same kind of parvent material. These soils formed
in deep loess. The Lva soils, which are nearly level, are
somewhat poorly drained and slowly permeable. They
are gray and mottled. The Alford soils, which are sloping
to steep, are well drained and moderately permeable.
They are brown in color,

Time

Generally, the longer the period of seil formation, the
greater the degree of horizon development; but because
of differences in parent material, relief, and climate, some
soils mature more slowly than others. A soil that has
well-developed A and I3 horizons produced by the natural
processes of soil formation is a mature soil, One that has
little or no horizon differentiation is an immature soil.

Soils that formed in alluvium or colluvium are imma-
ture because the parent material is young and new mate-
rials are deposited periodically. Steep soils are also likely
to be immature because geologic erosion removes the soil
material as fast as it accumulates and because more water
is lost through runoff and less percolates through the
soil. Some kinds of parent rock are so resistant to weath-
cring that soil development is very slow, even though
other conditions are favorable,

The soils that formed in Ilinoian drift and lacustrine
material have well-developed profiles and are considered
to be mature or nearly so. These soils are about 300,000
vears old. The terrace and lacustrine soils of the Fox,
Warsaw, Henshaw, McGary, and Patton serics developed
Trom Wisconsin drift and are 20,000 to 30,000 years old.
These soils are along the Wabash River. They are not so
deeply leached nor so thoroughly leached as the soils
that developed in Illinoian drift, and they have a less
well developed profile,

The young seils are on bottom lands where new mate-
rials are deposited periedically. Sandy windblown mate-
rial, generally in the uplands near the Wabash River, was
deposited during or after the time of the Wisconsin

glacial period. Seoils developed in this material are not
so deeply leached nor so thoroughly leached as the soils
that formed in Tllinoian drift, and they have an imma-
ture profile,

Processes of Soil Formation

Most of the soils of Sullivan County have moderate to
distinct horizons. A few have faint horizons. The differ-
entiation of horizons is the result of one or more of the
soil-forming processes. These processes are the accumula-
tion of organic matter, the leaching of carbonates and
satts more soluble than caleium carbonates, the transloca-
tion of silicate clay minerals, and the reduction and
transfer of iron,

Some organic matter has accumulated in the surface
layer of all the soils in this county. The organic-matter
content of some goils is very low, but that of others is
fairly high. Bloomfield loamy fine sand has a surface
layer that is low in organic-matter content; whereas,
Warsaw loam has a thick, dark-colored surface layer
that is high in organie-matter content.

Carbonates and salts have been leached from nearly
all the soils of this county, but the leaching has had
little effect on horizon differentiation. The effect has been
indircet. The leaching preceded translocation of silicate
clay minerals in some soils. Most of the well-drained
soils have heen completely leached of carbonates and
salts. Bven in the wettest soils some leaching is indicated
Ly the abscnce of carbonates and by an acid reaction.
Leaching of wet soils is slow because water moves slowly
through the soil. Leaching has made little progress in
soils formed from recent sediments, such as the alluvial
solls along the Wabash River.

The translocation of silicate clay ninerals has con-
tributed to the formation of most of the soils in this
county. Soils of the Alford, Cincinnati, and Princeton
series are representative of the soils formed primarily by
this process. Dark coatings on ped faces and clay {ilms in
old root channels in the I3 horizon indicate translocation
of silicate clay minerals from the A horizon. The leaching
of carbonates and salts from the upper horizons is be-
lieved to precede the translocation of silicate clay min-
crals,

The reduction and transfer of iron, or gleying, hag
occurred in all of the very poorly drained, poorly drained,
and somewhat poorly drained soils and, to some extent,
in deeper horizons of moderately well drained soils, such
as Iona silt loam. In the naturally wet soils, the process
has been significant in horizon differentiation. The gray
color of the subsoil indicates the reduction of iron oxides.
The reduction is commonly accompanied by some transfer
of the iron, either from upper horizons to lower horizons
or completely out of the profile. Yellowish-red, strong-
brown, or yellowish-brown mottles or concretions, which
occur in the lower lhorizons of many of the soils, indicate
segregation of iron.

Classification of the Seils

Soils are classified so that we can more easily remem-
ber their significant characteristics, assemble knowledge



about them, see their relationships to each other and to
the whole environment, and develop principles that will
help us to understand their behavior and response to
uge, First through classification and then through the
use of soil maps, we can apply our knowledge of soils
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to specific fields and other tracts of land.

Two systems of classifying soils above the series level
have heen used in the United States in recent years. The
older system was adopted in 1938 (£) and was later re-
vised (&). The system currently used was adopted for
general nse by the National Cooperative Soil Survey in
1965 and was supplemented in March 1967 (/7). This
system is under continual study. Readers interested in
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the development of the system should refer to the latest
literature available {£).

The current system consists of six categories. Beginning
with the most inclusive, these categories are the order,
the snborder, the great group, the subgroup, the family,

and the series. The eriteria for clagsification are soil prop-

able,

erties that are measurable or observable, but the proper-
ties are sclected so that soils of similar genesis are
grouped together, Placement of some soil series in the
current system of classification, particularly in families,
may change as more precise information becomes avail-

shows the classifieation of the soil series of

Current system

Series
Family Bubgroup | Order
Ade .- ___ . _._ Coarse-loamy, mixed, mesie ... _____ - Psammentic Argiudolls_._____| Mollisol_____. -
Alford_______.__ Fine-silty, mixed, mesie____ . ._____ Typic Hapladalls_ _______.___| Alfisol ___._____
Atkins 1. _______ Fine-silty, mixed, aeid, mesic____ .- Fiuventic Haplaguepts__ ... Ineeptisol . __
Ava__ .. ____ Tine-silty, mixed, mesie....____  .__ Typie Fragiudalfs___ - Alfizol____. .
Ayrshire______| Tine-loamy, mixed, megic. .. ... ._" Aeric Ochragualfs. .- ____._ | Alfigal. .. .___
Bloomfield _.___| Coarse-loamy, mixed, mesie. ... Psammentic Hapludalfs .| Alfisol ...
Carliste. . % oo ? .. [ Histosol .____.__
Cincinnati____._| Fine-sgilty, mixed, mesie___ . __ Typie Fragiudabfs. _________ Alfisol_______._.
Cory_____ .- Fine-silty, mixed, mesie . __...._____| Mollic Ochragualfs______._._- Alfisol__________
Cuba.___._..___ Finc-silty, mixed, mesiec__ . _____.__ Fluventic Dystrochrepts.—__; Ineeptisol __.__
) Fine-loamy, mixed, mesic__....______| Aquic Fluventic i Ineeptisol.___. -
Eutrochrepts. :
Elston_ - _____. Fine-loamy, mixed, mesico__ ..o ____ Typic Argindolls__ . ____.____: Mallisol. ._____..
Fox.....—._____ TFineloamy over sandy or sandy- Typic Hapludalts____ ... C Alfisol____ . _____
skelotal, mixed, mesic. i
Gionesee________ Fine-loamy, mixed, mesie..___.. | Fluventic Iutrochrepts____ . __* Inecptisol_. .. _.
Henshay. .+ Fine-silty, mixed, mesic _____.. .___| Aquic Hapludalts_..______._- Alflgol ___. . ____
Hickory___. __ Fine-loamy, mixed, mesic. .. ... Typic Hapludalfs_._______._. Alfisol ... ..
Tona._____.____ | Fine-silty, mixed, mes _| Typie Wapludalfs____ . _____._ Alfisob___.._
{va ... __ . Fine-silty, mixed, mesie_________._. Aerie Ochraguaifs___ _______ Alfisol ...
Kings . _____. .- Fine, montmorillonitic, noncal- Vertie Maplaguolls .. Molkisol . ____. .
careous, mesic,
Lyles. oo ____ Fine-loamy, mixed, nonealcarcous, Typic Haplaguolls_ . _.._._ Mollisol . .______
mezie,
Markland__ .. _| Fine, mixed, mesie..____. .- ____ v Typic Mapludalfs_ ___._______ Alfisol____ .. . _
MeGary_ .- __. Fine, mixed, mesic____ - ____ Acrie Ochraqualfs_ . o __ ... o Alfisel . ____
Muren_________ Fine-silty, mixed, mesic... ... _____ Aquic Hapludalfs_______..___ Alfisol____._____
Parke_._.______ Fine-silty, mized, mesic. .- __ Ultie Hapludalfs__ .~ woo-| Ultisol_.. .
Patton_.___..___ Fine-gilty, mixed, noncaleareous, Typic Taplagquolls___. - Mollisol________
mesic,
Petrolin________ Pine-silty, mixed, nonacid, maosie____| Fluventic Haplaquepts___ Inceptizol - __.
Princeton . _ - _.| Fine-loamny, mixed, mesie__.. .______| Typic Haplndalfs______ .- Alfisol ___ . _____
Ragsdale______. Fine-silty, mixed, nonealearcous, Typic Argiaquolls_ . - __ Mollisol_..______
mesic.
Reesville 3. ____ Finc-silty, mixed, mesie. - ._o--__ Acrie Ochragualfs__ . | Alfisol___._____
Lensselner______| Fine-loamy, mixed, nonculearcous, Typic Argiaguolls___ . - Mollisol . ______
mesie,
Ross__. ... Fine-loamy, mixed, mesie__. ... Cumuiie Hapludoells .. _____ Mollisol . ___ . _._
Shadeland__ .| Fine-loamy, mixed, mosic____.______| Aerie Ochraqualfs__._____... Alfisol____._____
Stendal________| Fine-silty, mized, acid, mesie. - _ _ | Aerie Fluventie Haplaguepts_ ' Ineeptisol___ ...
Vigo. oo _ Finc-silty, mixed, mesie_ . _____..___ Typic Glossaqualls__ ______. Alfisol___.___
Wakeland__.__.. Clparse-silby, mixed, nonaeid, mesic_ . Aeric Fluventic Haplaguepts.__. Ineeptisolo_____
Warsaw________ Fine-loamy over sandy or sandy- Typic Argiudolls____ . o __| Mollizol .._____..
skeletal, mixed, mesic.
Westland . ____. Fine-lnamy, nonealearcols, mixed, Typic Argiagquolls. . ___ ... .| Mollisol_.._____
mesie. :
Wilbur___ Coarse-silty, mixed, mesie_ ... Aquic Fluventic Tneeptisol__. .-
Eutrochrepts.
AP Fine, mixed, nonacid, mesie_.__. Typic Haplaquepts_ - ___._. Tnceptisol .~

Greatb soil group
1938 systemn—

Drunizems.
Gray-Brown Podzolic soilx.
Low-TTumic Gley soils.
Gray-Brown I*odzolic
. Gray-Brown Podzolic
Gray-Brown Podzolic
Organie soils.
Gray-Brown Podzolie
Gray-Brown Podzolie
Alluvial soils.
Alluvial soils.

Brunizems.
Gray-Brown Podzolic

Alluvial soils.
Gray-Brown Podzolic
Gray-Brown Podzolic
Ciruy-Brown Podzolic
Gray-Brown Podzolic
IMumic Gley soiis.

Humie Gley soils,

Gray-Brown Podzolic
Gray-Brown Podzolic
Gray-Brown Podzolic
Gray-Brown Podzolic
Humie Gley soils.

Alluvial soils.
Ciray-Brown Podzolic soils.
Humic Gley soils:

Uray-Brown Podzolic
Humie Gley soils.

Alluvial =ails.
Gray-Brown Podzolic
Alluvial =oils.
Planosols.

Alluvial soils,
Brunizems.

Humic Gley soils.

Alluvial soils.

Tlnmie Gley soils.

aoils.
soils.
soils,

soils,
=0ilg,

s0ils.

soils,
soils.
soils,
w01l

goils.
goils.
soil=.
zoils.

soils.

soils.

1 Soils like those correlated in this survey as of the Atkins series will in the future be clagsified in the Bonnie scries.

¢ Histosols are not elagsified at the subgroup and family

survey wont to the printer.

3"Tn this county thesc soils are slightly less gray than the soils described for Aeric Qchragualfs,

levels, beeanse classification at these levels was provisional at the tir

ne the
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Sullivan County according to both the current system
and the great soil group of the 1938 system, The cate-
gories of the current system are defined briefly in the
following paragraphs.

OrpEr.—Soils are grouped into orders according to
properties that seem to have resulted from the same
processes acting to about the same degres on the parent
material. Ten soil orders are recognized in the current
system: Intisols, Vertisols, Inceptisols, Aridisols, Molli-
sols, Spodosols, Alfisols, Ultisols, Oxisols, and Histosols.
The properties used to differentiate the soil orders are
those that tend to give broad climatic groupings of soils,
Two exceptions, Entisols and Histosols, oceur in many
different climates. Five of the ten soil orders occur in
Sullivan County : Inceptisols, Mollisols, Alfisols, Ultisols,
and Histosols,

Ineceptisols occur mostly on young, but not recent,
land surfaces. Mollisols have a thick, dark-colored sur-
face layer, moderate to strong structure, and a base
saturation of more than 50 percent. Alfisols have a clay-
enriched B horizon and a base saturation of more than
35 percent. Tltisols have a clay-enriched B horizon but
are low in base saturation. Histosols have a high organie-
matter content. They developed from plant remains and
some mineral matter, in water,

Sueorper—Each order is divided into suborders, pri-
marily on the basis of soil characteristics that seem to
produce classes having the greatest genetic similarity.
The soil properties used are mainly those that reflect
either the presence or absence of waterlogging, or differ-
ences in climate or vegetation. The climatic range of the
suborders is narrower than that of the orders.

Gruar Grouves—Each suborder is divided into great
groups, on the basis of uniformity in the kinds and se-
quence of major horizons and goil features. The horizons
considered are those in which clay, iron, or humus has
accumulated and those that have pans that interferc with
the growth of roots or the movement of water. The fea-
tures considered are the self-mulching properties of clays,
soil temperature, chemical composition (mainly ealcium,
magnesium, sodium, and potassium), and the like.

Sueeroves.—Lach group is divided into subgroups,
one representing the central (typie) segment of the
group, and other groups, called intergrades, that have
properties of one great group and also one or more prop-
erties of another great group, suborder, or order. Sub-
groups may also be made in those instances where soil
properties intergrade outside the range of any other
great group, suborder, or order.

Famiry.—Families are established within a subgroup
primarily on the basis of properties that affect the growth
of plants or the behavior of soils when used for engineer-
ing purposes. Among the propertics considered are tex-
ture, mineralogy, reaction, soil temperature, permeabil-
ity, thickness of horizons, and consistence.

Series.—The series is a group of soils that have major
horizons that, except for texture of the surface layer, are
similar in important characteristics and in arrangement
in the profile.

Additional Facts About the County

This section gives general facts about Sullivan County.
I¢ briefly discusses farming and natural resources, climate,
water supply, and drainage. It also discusses industries,
transportation, and markets.

Farming and Natural Resources

The 1964 Census of Agriculture shows 70.8 percent of
the land in Sullivan County, or 207,041 acres, was in
farms. The number of farms was 1,053, and the average
size was 196.6 acres. Of these farms, 602 were run by
full owners, 355 by part owners, and 96 by tenants.

Gram farming and the raising of livestock, chiefly hogs
and cattle, are the major enterprises in Sullivan County.
The soils in the western and central parts of the county are
best suited to the grain-hog type of farming; those in the
eastern third of the county are best suited to general
farming,

Corn and soybeans are the main crops. Wheat also
grows well. Meadow crops, mostly Ladino clover, red
clover, and grass, provide pasture for livestock. In recent
vears, straight fescue pastures have been highly successful.

In 1959, 44 percent of the farm income was from live-
stock and livestock products. The number of cattle has
remained steady during the last few years, but the
number of hogs has fluctuated.

Vegetable crops are grown in many small areas for
local sale and home use. Increasing acreages are being
used for growing potatoes for sale to a processor in
Terre Haute. Small acreages of sweet corn and snap
beans are grown under contract annually. These Crops
are grown on the area of excessively drained soils on
broad terraces west of Carlisle. This area has an abundant
supply of water for irrigation and, thus, is well suited
to vegetable crops.

Coal, gravel, sand, oil, and limestone are important re-
sources in Sullivan County.

Climate *

The climate of Sullivan County is interior continental.
The temperature varies widely from summer to winter,
but precipitation is fairly uniform throughout the sea-
sons. Monthly precipitation averages between 2 and 5
inches. Evaporation exceeds rainfall in summer, but in
spring rainfall exceeds evaporation. The temperature
varies widely because the county is several hundred miles
away from the moderating influence of the oceans and
solar radiation is about three times as great in summer
as in winter. Temperature changes are least severe in
midsummer and most severe in winter. Table 8 gives
temperature and precipitation data based on 51 years of
record at Farmersburg. These data are considered repre-
sentative for the county.

Rainfall is adequate for crops in most years. A com-
plete crop failure resulting from lack of rainfall has never
occurred, but a reduction in yields may result if a period

By LawreNcr A. Scmasi, State climatologist, T.8. Weather
Bureau.
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TaBLE B.— Temperature and precipidation data

[Data from Farmersburg, Most statistics cover a period of 51 years]

Temperature Precipitation Mean number of days with—
! Snow or slect Maximum tem- Minimum tem-
Month Mean Mean | Ono year One year perature of— perature of—
daily |Monthly| daily | in 10 will | Mean | in 10 will
mini- mean maxi- have less have more i :
muin murm than— than— ! Maxi- [90°F.or|32°F.or |[32°F.or | 0° F.or
Mean mum | above below below below
‘monthly
° . ° I o R, Fiches TFnches TInches Inches ‘ Inches Days Duys Dayz Days
January . oo __ 22 ol 39 0.7 2.7 7.3 4,0 16 0 7 2
February_ __..__ 24 33 41 B L9 3.6 3.4 19 4} 5 22 2
Mareh_________ 33 43 53 1.4 3.4 7.0 2.7 22 0 2 16 )
April__________ 42 53 64 1.7 3.3 6. 3 L2 2 & ® 5 0
May_..____.__. 53 64 74 L3 4.6 8.9 (€ N N €5 R ) 0 & 0
June__ . ________ 61 7 52 1.6 4.0 7.5 0 0 6 0 o - 0
July_ 65 77 88 1.0 2.0 56 0 0 13 0 0 0
Avgust_ . _____ 63 75 86 L0 3. 4 6. 4 0 0 9 0 0 0
September_ 57 6O 80 ¢ .0 37 6.3 0o 0 4 0 ® 0
Oetober. ... 45 a7 68 .7 2.9 5.7 1 1 6] ® 3 0
Novemboer_. ___. a4 44 53 i.1 2.6 4.6 .6 6 0 1 13 %
December._____. 24 33 41 i 2.4 4.7 3.4 12 I 7 23 Q)]
Year_._____ 44 o4 64 28. 7 i 37. 8 46. 3 14. 4 3 40 32 22 107
1 Trace. ? Less than half a day. ¢ (dreatest annual amount during period of record.

of low rainfall occurs in summer, when crops need a lot
of water and evaporation is rapid because of wind and
high temperatures.

Table 8 gives indications of low and high monthly
amounts of rainfall. In July, for example, rainfall is Jess
than 1.0 inch in 1 year out of 10 and more than 5.6 inches
in 1 year out of 10. The probability of too much rain In
spring is high, Heavy rain early in spring can cause flood-
ing along the Wabash River, and such rains a little later
in spring can delay planting of crops. If planting is de-
Jayed and the crop scason has a late start, an early frost
in fall is detrimental. Tender crops are sometimes killed
by an unusually late spring freeze. Ordinarily, the num-
ber of days between the last spring freeze and the first
fall freeze is sufficient for the commeon crops to mature.

In 51 years the temperatures at Farmersburg, in the
northern part of Sullivan County, ranged from —24° to
111° F. In a typical year the temperature ranges from
about 0° to 96°. Adapted crops are not damaged by the
high temperatures of summer if moisture is adequate, but
high temperatures accelerate evaporation and remove
moisture rapidly.

The cold temperatures of winter cause some problems
in overwintering crops. In some winters the freezing or
thawing of soils can heave or lift some of the young
plants of a small-grain or forage crop. A snow cover
protects crops from the cold and from alternate freezing
and thawing. Snowfall averages a little more than 14
inches a winter season but ig extremely variable,

Extremely low temperatures kill fruit trees. Orchard-
ists need to select sites for orchards with care, avoiding
cold-air pockets and choosing south-facing slopes, in order
to get the maximum benefit from solar radiation.

The wind is from the southwest most of the time, but

in some winters the prevailing wind is from the west or
northwest. Damaging winds seldom occur. Tornadoes are
so small and infrequent that property loss and casualties
resulting from them are less than those resulting from
lightning. Only five tornadoes have been reported in a
44-year period.

Relative humidity commonly is nearly 100 percent at
the time of the day when the temperature is lowest, usual-
ly just before sunrige. If it remains near 100 percent for
a period of time during the night, heavy dew or frost
accumulates. If other factors are normal, relative hu-
midity declines as the temperature rises. A relative hu-
midity of 40 to 50 percent is common on summer after-
noons. In winter the relative humidity is 10 to 20 percent
higher.

Irog at night and early in the morning is associated
with 100 percent relative humidity, a calm wind, and
cold-air pooling. Such fog is most prevalent in the low-
lands along the Wabash River.

Water Supply

Drilled wells are the principal type of water wells in
this county., A small number of driven wells and dug
wells are still in nse, and occasionally a new one is con-
structed (73).

In upland areas sandstone is the prineipal source of
ground water. It has been tapped for many domestic wells
and stock wells and for a few small industrial wells. These
wells are 40 to 500 feet deep but are most commonly about
100 feet deep. They produce from 0.1 gallon to more than
50 gallons per minute. Some dry holes are reported.

Farther to the north, on broad terraces and bottom
Iands along the Wauabash River, are large deposits of
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glaciofluvial sand and gravel. These deposits are an im-
portant source of ground water for domestie, stock, and
mdustrial needs and for irrigation. They also supply the
water for most of the towns and cities in the county. The
town of Dugger obtains its water from similar deposits
along the White River in Greene County. Wells in these
deposits arc 45 to 75 feet deep but are most commonly
about 55 feet deep. They produce from 3 to more than
1,000 gallons per minute.

Lacustrine deposits and glacial till along Busseron,
Turman, and Turtle Creeks are not used extensively as
a source of ground water, but they are potential sources
for small domestic and livestock supplies. These deposits
overlie bedrock or are interbedded with or overlie glacio-
fluvial sand and gravel. Wells in these deposits are 40 to
120 feet deep and produce from 0.5 to 30 gallons per
minute,

The quality of water from drilled wells varies greatly.
In most of the county the content of iron and, locally, the
content of either chloride or sulfate cxeeed the 1946 U.S.
Public Health Service standards for drinking water.

In areas where the vield from ground-water sources
is low, or where the content of chloride or sulfate is ex-
cesgive, the water supply must come from lakes and ponds,
During the past few years a large number of farm ponds
have been constructed., These ponds supply water for
stocly, for fire protection, and for wildlifc habitat.

Drainage

Almost all of Sullivan County is_drained by the Wa-
bash River and its many tributaries[(fig. 12)] The Wabash
is the western boundary of the county.

Busseron Creek, the largest tributary of the Wabash
River, drains the northeastern half, the central part, and
the southwestern corner of the county. Turtle Creek, Tur-
man Creek, and Rogers Ditch drain the northwestern and
western parts. Maria Creek and Pollard Ditch drain the
extreme sounthern and southeastern parts.

The Wahash River is bordered by broad bottoms that
are gubject to occagional flooding, but levees protect most
areas from severe flooding.

Busseron Creck is bordered by valleys that are 114
miles to a few rods in width. The valleys are surrounded
by short, moderate to extremely steep slopes. These bot-
tom-land areas are somewhat poorly drained to poorly
drained and are frequently flooded. Maria Creelk, Turman
Creek, Turtle Creek, and Pollard Ditch are bordered by
valleys that are narrow to medium in width. These hot-
tom-land areas are somewhat poorly drained and are
oceasionally to frequently flooded.

Other small streams in the county arc tributaries of
Busseron Creek. These are Boston Creek, Kettle Creek,
Sulphur Creek, Mud Creek, Morrison Creek, Middle Fork
Creek, Buck Creek, and Big Branch, These small streams
are bordered by narrow bottom lands surrounded by short,
moderate to extremely steep slopes.

Industries, Transportation, and Markets

The largest and fastest growing industry in Sullivan
County is the manufacture of prefabricated homes. Several
small sawmills supply lumber and other building materials

for homes and other structures. Coal mining is still an im-
portant industry in the castern part of the county. There
are a number of producing oil wells, and other extensive
operations are in progress to recover oil from older work-
ings west of the city of Sullivan. A cheese factory and
two factories that manufacture garments for women are
located in the city of Sullivan. A small packaging com-
pany is located in Shelburn. A large electrical power plant
has been built on the Wabash River west of Fairbanks.

Two railroads rin through the connty. Federal High-
way 41 and a smaller paved road, Route 63, in the western
part of the county, serve the north-south traffic. Routes
48, 154, 54, and 58 are east-west paved roads. A bridge
on Route 154 crosses the Wabash River into Hutsonville,
Tllinois. A small ferry at Merom is the only other river
crossing in the county. Bus transportation is available in
most small towns, A small airport for noncommercial
planes and several private landing fields are located north
of Sullivan.

A sale barn in Linton, Indiana, provides a market for
feeder pigs and calves. Other markets for livestock are in
Vincennes, Terre Haute, and Indianapolis, Indiana.

Grain elevators arc not adequate for all the wheat and
soybeans at harvest time. Freight cars are used to supple-
ment the elevators.
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Glossary

Aggregate, soil. Many fine particles held in a single mass or cluster.
Natural soil aggregates, such as crumbs, blocks, or prisms, are
called peds. Clods are aggregates produced by tillage or
logging.

Alluvium. Soil maferial, such as sand, silt, or clay, that has been
deposited on land by streams,

Available moisture capacity. The capacity of a soil to hold water
in a form available to plants, Amount of moisture held in soil
between field capacity, or about one-third atmosphere of ten-
sion, and the wilting coefficient, or about 15 atmospheres of
tension.

Catena. A scquence, or “chain,” of soils on a landscape, developed
from one kind of parent material but having different char-
acteristicg because of differences in relief and drainage.

Calcareons soil. A soil containing enough caleium carbonate (often
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 goil textural class, seil 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.

Claypan. A compact, slowly permeable soil horizon that containg
more clay than the horizon above and below it. A claypan is
commonly hard when dry and plastic or stiff when wet.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
s0il grains cemented together. The composition of some con-
cretions is unlike that of the surrounding soil. Calcium
carbonate and iron oxide are examples of material commonly
found in concretions.

Consistence, soil. The feel of the goil and the ease with which g
lump can be crushed by the fingers. Terms commonly used to
deseribe consistence are—

Loose.—Noncoherent when dry or moist; does not hold together
in a mass.

Frigble~~When 1moist, crushes casily under genile Pressnre
between thumb and forefinger and can be pressed together
into a2 lump.

Firm.-—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable,

Plastic—~When wet, readily deformed by moderate pressure but
can be pressed info a Tump; will form a “wire” when rolled
between thumb and forefinger.

Sticky—When woet, adheres to other material and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard—When dry, mederately resistant to pressure; can he
broken with difficulty between thumb and forefinger

Soft.—When dry, breaks into powder or individual grains under
very slight pressure,

Cemented.—Hard and brittle; little affected by moigtening.

Drift (geology). Material of any sort deposited by geologic proc-
esges in one place after having been removed from another;
includes drift materials deposited by glaciers and the streams
and Iakes associated with them,

Fragipan. A loamy, brittle, suhsurface horizon that is very low in
organic matter and clay but is rich in silt or very fine sand.
The layer iz seemingly cemented, When dry, it is hard or very
hard and has a high bulk density in comparison with the hori-
zon or horizons above it. When moist, the fragipan tends to
rupture suddenly if pressure is applied, rather than to deform
slowly. The layer is generally mottled, is slowly or very slowly
permeable to water, and has few or many bleached fracture
planes that form polygons. Fragipans are a few inches to
several feet thick; they generally occur below the B horizon,
15 to 40 inches below the surface.

Glacial till (geology). Unassorted, nonstratified elacial drift con-
sisting of clay. silt, sand, and boulders transported and de-
posited by glacial ice.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristics produced by sofl-Torming
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 O horizon. This horizon is the one in which living organ-
isms are most active and therefore is marked by the
accumulation of humus. The horizon may have lost one or
more of the following: soluble 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 overlying A
to the underlying C horizon, The horizon also has distinetive
characteristics caused (1) by accumulation of clay, sesqui-
oxides, humus, or some combination of these; (2) by pris-
matic or blocky structure; (3) by redder or stronger colors
than the A horizon; or (4) by some combination of thege.
Combined A and B horizons are usually called the solum,
or true soil. If a soil 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 different from that in the solum,
1 Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usnally
underlies a C horizon but may be immediately beneath an A
or B horizon.

Loess, A fine-grained eolian deposit consisting dominantly of silt-
sized particles.

Mofttled. Irregularly marked with spots of different colors that
vary in number and size. Mottling in soils usually indicates
poor aeration and lack of drainage. Descriptive terms are as
follows: Abundance—few, common, and many; slze—fine,
medium, and coarse; and contrast-—faing, distinct, and promi-
nent. The size meagurements are these: fine, less than 5 mill-
meters (about 0.2 inch) in diameter along the greatest dimen-
sion; mediwm, ranging from 5 millimeters to 15 millimeters
{about 0.2 to 0.6 inch) in diameter along the greatest (dimen-
sion; and coarse, more than 15 millimeters (about 0.6 inch)
in diameter along the greatest dimension.

Parent material, soil. The disintegrated and partly weathered
rock from which soil has formed.

Permeahility. The quality of a soil horizon that enables water or
air to move through it. Terms used to describe permeability are
ag Tollows: wery slow, slow, moderately stow, moderate, mod-
erately rapid, rapid, and very rapid.

Profile, soil, A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, sofl. The degrec of acidity or alkalinity of a goil,
expressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline, An
acid, or “zour,” soil is one that gives an acid reaction ; an alka-
line soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

rH plr

Extremely acid__ Below 4.5 Mildly alkaline.__ T7.4to7.8
Yery strongly Moderately

aeid ___________ 4.5t0 5.0 alkaline __.____ T9to R4
Strongly acid_____ Bltob.5 Strongly alkaline. 85to9.0
Medinm acid_____ 5.6 to 6.0 Very strongly
Slightly aecid_____ 6.1toa5 alkaline _._____ 9.1 and
Neutral _________ 66073 higher

Sand. As a soil separate, individual rock or mineral fragments
ranging from 0.03 to 2.0 millimeters in diameter, Most sand
grains congist of quartz, but sand may he any mineral compogi-
tion. As a textural class, soil material that is 8 percent or
mare 2and and not more than 10 percent clay.

Silt. As a soil separate, individnal mincral particles that range in
diameter from the upper limit of clay (0.002 millimeter) to
the lower limit of very fine sand (005 millimeter). As s tex-
tural class, =0il material that is 80 percent or more silt and
less than 12 percent clay.,

Soil. A natural, three-dimensional body on the earth’s gurface that
supports plants and that has properties resulting from the
integrated effeet of climate and living matter acting on carthy
parent material, as conditioned by relief over periods of time.

Solum. The upper part of a soil profile, 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
eharacteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
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plant and animal life characteristic of the soil are largely con-
fined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary seil particles. The principal
forms of soil structure are—platy (laminated), prismatic
{vertical axis of aggregates longer than horizontal), celumnaer
{prisms with rounded tops), blocky (angular or subangular),
and granuler. Structurcless soils are (1) single grain {each
grain by itzelf, as in dune sand) or (2) massive (the particles
adhering together without any regular cleavage, as in many
clarpans and hardpans).

Subseil. Technically, the B horizon; roughly, the part of the solum
below plow depth.

Substratum. Technically, the part of the goil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness, The
plowed layer,

Texture, soil. The relative proportions of sand, silt, and clay parti-
cles in & mass of soil. The basic textural classes, in order of
increasing proportion of fine particles, are sond, loamy sand,
sendy loam, loam, silt loam, silt, sandy clay Toam, clay loam,
silty clay loam, sandy clay, silfy clay, and c¢loy. The sand,
loamy sand, and sandy loam classes may be further divided by
specifying “‘coarse,” “fine,” or "very fine.”
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