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HOW TO USE THIS SOIL SURVEY

THIS SQIL SURVEY contains information that can be
applied in managing farms and weodlands; in select-
ing sites for roads, ponds, buildings, and other
structures; and in judging the sultability of tracts
of land for farming, industry, and recreation.

Locating Soils

All the soils of Howard County are shown on the
detailed map at the back of this publication. This
map consists of many sheets made from zerial phote-
graphs. Each sheet is numhered to correspond with a
number on the Index to Map Sheets.

On each sheet of the detailed map, soil areas are
cutlined and are identified by symbols. All arcas
marked with the same symbol are the same kind of
soil., The soil symbol is inside the area if there
is enough rocm; otherwise, it 1s outside and a
pointer shows where the symbol helongs.

Finding and Using Information

The "Guide te Mapping Units'" can be used to find
information. This guide lists all the soils of the
county in alphabetic order by map symbol and gives
the capability classification of each. It also
shows the page where each soil is described and the
tree and shrub group and the wildlife group in
which the soil has been placed.

Individual colored maps showing the relative
sultability or degree of limitation of soils for
many specific purposes can be developed by using the
soil map and the information in the text. Translu-
cent material can be used as an overlay over the
s0il map and colored to show soils that have the

same limitation or suitability. For example, 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 limi-
tation can be colored red.

Farmers and those who work with farmers can learn
about nse and management of the soills from the soil
descriptiens and from the discussions of the capa-
bility units.

Foresters and others can refer tc the section
"Woodland,' where the soils of the county are
grouped according to their suitability for trees
and shrubs.

Game managers, sportsmen, and others can find
information about soils and wildlife in the section
"Wildlife."

Community planners, engineers and builders can
find, under "Engineering Properties of the Soils,”
tables that contain test data, estimates of soil
properties, and information about soil features
that affect engineering practices, and can read
about scil properties that affect the choice of
sites for nonindustrial buildings and for recreation
areas .

Scientists and others can read about how the
soils formed and how they are classified in the sec-
tion "Formation and Classification of the Soils."

Newcomers in Howard County may be especially
interested in the section "General Soill Map,"” where
broad patterns of soils are described. They may
also be interested in the information about the
county given in the secticn "General Nature of the
County."

Cover:

Typical landscape in the Crosby-Brookston
spil association about 3 miles west of Kokomo
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SOIL SURVEY OF HOWARD COUNTY, INDTANA

BY JACK M. DEAL, SOIL SCIENTIST, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH

PURDUE UNIVERSITY AGRICULTURAL EXPERIMENT STATION

HOWARD COUNTY, in the north-central part of
Indiana, has an area of 293 square miles. It ex-
tends 27 miles from east to west and 11 miles from
north to south.

-i—-.tpi-i-dl—hr_h—’

Figur& l.|--Location of Howard County in Indiana.

The air distances from Kokomo to principal cities
in Indiana are shown in [figure 1. Kokomo, the
county seat, is the largest city in the county.
The population of Kokomo was 47,197 in 1960. Other
major trading centers in the county are Greentown
in the east-central part and Russiaville in the
southwestern part. '

The population of Howard County was 69,509 in
1960. The total rural population was 22,312, In
1964, there were 1,095 farms of all types in the
county .

Approximately 80 percent of the soils in Howard
County are used for farming. Most farms are used
to grow cash grains and to raise hogs. The major
CTops are corn, soybeans, and wheat. Tomatoes also
are a major crop in parts of the county.

The business and industrial enterprises in
Kokomo are the main source of income for residents
of the county. Many farmers work part of the year
in these local industries. Although the use of
solls for farming is emphasized in this survey,
considerable attention also is given to nonfarm
uses,

Most areas of Howard County are drained by Wild-
cat Creek and its tributaries. This creek flows
from east to west through the center of the county.

Elevation is fairly uniform throughout the coun-
ty. The Wisconsin Glacier crossed the area now
occupied by Howard County. As it passed, the gla-
cier scoured and leveled the terrain. As the gla-
cier receded, large amounts of glacial till were
deposited. This Wisconsin glacial till underlies
most of the soils in the county.

The climate of Howard County is continenta].

The climate does not vary appreciably from place
to place within the county because elevation is
uniform, Weather is determined by a regular cycle
of southerly and northerly winds that pass through
the county bringing high-pressure and low-pressure
fronts.

For more information about Howard County, refer
to the section "General Nature of the County" at
the back of this survey,



HOW THIS SURVEY WAS MADE

Soil scientists made this survey to learn what
kinds of seoils are in Howard County, where they are
located, and how they can be used. The soil scien-
tists went into the county knowing they likely would
find many soils they had already seen and pethaps
some they had not. They observed the steepness,
length, and shape of slopes, the size and speed of
streams, the kinds of native plants or crops, the
kinds of rock, and many facts about the seils. They
dug many holes to expose soil profiles. A profile
is the seguence of matural layers, or horizons, in a
spil; it extends from the surface down into the
parent material that has not been changed much by
teaching or by the action of plant roots.

The soil scientists made comparisons among the
profiles they studied, and they compared these pro-
files with those in counties nearby and in places
more distant. They classified and named the soils
according to nationwide, uniform procedures. The
s50il series and the soil phase are the categories
of soil c¢lassification most used in a local survey.

Soils that have profiles almost alike make up a
50il series. GLxcept for different texture in the
surface laver, all the soils of ohe series have ma-
jor horizons that are similar in thickness, arrange-
ment, and other important characteristics. Each
soil series is named for a town or other geographic
feature near the place where a soil of that series
was first observed and mapped. Miami and Kokomo,
for example, are the names of two soil series. All
the soils in the United States having the same se-
ries name are essentially alike in those character-
istics that affect their behavior in the undisturbed
landscape.

S0ils 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 1is
divided into phases. The name of a soil phase indi-
cates a feature that affects management. For exam-
ple, Miami silt loam, 2 to 6 percent slopes, eroded,
is one of several phases within the Miami series.

After a guide for classifying and naming the
soils had been worked out, the soil scientists drew
the boundaries of the individual secils on aerial
photographs. These photographs show woodlands,
buildings, field borders, trees, and other details
that help in drawing boundaries accurately. The
s0il map in the back of this publication was pre-
pared from the aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed encugh to be useful
in plamning the management of farms and fields, a

mapping unit is nearly equivalent to a soil phase,
It is not exactly equivalent, because it is not
practical to show on such a map all the small,
scattered bits of soil of some other kind that have
been seen within an area that is dominantly of a
recognized soil phase.

Some mapping units are made up of soils of dif-
ferent series, or of different phases within one
series. One such mapping unit shown on the soil
map of Howard County is the soil complex, Crosby-
Miami silt loams, 2 to 6 percent slopes, eroded.

A soil complex consists of areas of two or more
soils, so intermingled or so small in size that they
cannot be shown separately on the soil map. Each
area of a complex contains some of each of the two
or more dominant soils, and the pattern and relative
proportions are about the same in all areas. The
name of a soil complex consists of the names of the
dominant soils, joined by a hyphen.

In most areas surveved there are places where
the soil material is so rocky, so shallow, so se-
verely eroded, or so disturbed by man that it can-
not be classified by soil series. These places are
shown on the soil map and are described in the sur-
vey, but they are called land types and are given
descriptive names. Gravel pits is a land type in
Howard County.

While a soil survey is in progress, samples of
sails are taken, as needed, for laboratory measure-
ments and for engineering tests. Laboratory data
from the same-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.

But only part of a soil survey is done when the
50ils have been named, described, and delineated
on the map, and the laboratory data and yield data
have been assembled. The mass of detailed infor-
mation then needs to be organized im such a way as
to be readily useful to different groups of users,
among them farmers, community planmers, 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 consultatiom.
Thus, the groups that are finally evolved reflect
up-to-date knowledge of the soils and their behavior
under present methods of use and management.



GENERAL SOIL MAP

The general soil map at the back of this survey
shows, in color, the s0il associations in Howard
County. A soil assoclatiom is a landscape that has
a distinctive proportiomal pattern of soils., It
normally consists of one or more mejor soils and at
least one minor soil, and it is named for the major
s0ils. 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 scils in a
county, who want to compare different parts of a
county, or who weant to know the location of large
tracts that are suitable for a certain kind of land
use. Such a map is a useful general guide in man-
aging a watershed, a wooded tract, or a wildlife
area, or in planning englneering works, recreaticnal
facilities, and community developments. It is not a
suitable map for planning the management of a farm
or field, or for selecting the exact location of a
road, building, or similar structure, because the
soils in any one association ovrdinarily differ in
slope, depth, stoniness, drainage, and other char-
acteristics that affect their management.

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

1. Blount-Pewamo Association

Deep, somewhat poorly drained and very poorly drain-
ed, medium-textured and moderately fine textured,
nearly level to gently sloping scils that have a
fine-textured layer in the subsoil; on uplands

This association occurs on upland till plains in
the northeastern part of the county. It consists
mainly of somewhat poorly drained Blount scils on
flats and low ridges and very poorly drained Pewamo
50ils in slight depressions, swales, and narrow
drainageways [(see fig. 2

This association occupies 22 percent of the coun-
ty. Of this, 49 percent is Blount soils, 49 percent
is Pewamo soils, and 2 percent is minor soils.

Blount soils have a surface layer that is 6 to 10
inches thick over a mottled, grayish-brown and vel-
lowish-brown, fine-textured or moderately fine tex-
tured subsoil. Limy, moderately fine textured gla-
cial ti1l1 is at a depth of 30 to 44 inches.

Pewamo soils have a surface layer 10 to 14 inches
thick over a gray, fine-textured or moderately fine
textured subsoil that is mottled with yellowish
brown. Brown, calcareous, moderately fine textured
glacial till is at a depth of 39 to 60 inches.

The most extensive of the minor soils are well-
drained Morley soils on low knolls, on breaks, and
along the terminal moraine. Small areas of Carlisle
muck and Linwood muck occur in deep depressions
throughout the association.

The soils of this association are used mostly for
crops. Small areas are used for pasture or are in

trees. Growing cash grain and raising hogs are the
major farm enterprises. Corm, soybeans, and toma-
toes are the principal crops. Some areas are used
for dairy farming, for raising feeder cattle, and
for general farming.

Wetness is the major limitation of the scoils in
this association. Management for crops should
include artificial drainage by open ditches, surface
drains, and tile. Lime generally is not needed
on Pewamo spils, but it is needed on Blount soils.
Crops on both kinds of spoil respond well to heavy
applications of fertilizer.

The city of Greentown is in this association. A
seasonal high water table and ponding are the major
limitations to community development.

2. Crosby-Brookston Association

Deer, somewhat poorly drained and very poorly
drained, medium-textured and moederately fine tex-
tured, nearly level and gently sloping soils; on
uplands

This association occurs on upland till plains in
the north-central and southern parts of the county
see fig, 2) It consists mainly of somewhat poor-
ly drained Crosby soils on flats and low ridges and
very poorly drained Brookston soils in slight de-
pressions, swales, and narrow drainageways.

This association occupies 35 percent of the
county. Of this, 49 percent is Crosby soils, 47
percent is Brookston soils, and 4 percent is minor
spils.

Crosby soils have a surface layer that is 7 to 11
inches thick over a gray, moderately fine textured
subsoil mottled with yellowish brown. At a depth
of 26 to 41 inches, the subsoil is underlain by
limy, medium-textured glacial till.

Brookston scils have a surface layer that is 10
to 14 inches thick over a mottled, dark-gray, moder-
ately fine textured subsoil. At a depth of 3Z to
60 inches, the subsoil is underlain by brown, cal-
careous, glacial till.

Among the minor soils are well-drained Miami
s0ils on knolls, on breaks, and along drainageways,
and Carlisle muck and Linwood muck in the low de-
pressions northeast of Kokomo.

The scils of this association are used mainly
for crops. Small areas are in pasture or woodlots.
Growing cash grain and raising hogs are the major
farm enterprises. Some farms raise feeder cattle
or practice general farming. The main crops are
corn and sovheans. Small grains are alsc grown,
and tomatoes are an important specialty crop.

Wetness is the major limitation of the soils in
this association. Management for crops should
include artificial drainage by open ditches, tile,
and surface drains. Crops respond well to heavy
applications of fertilizer. Lime generally is net
needed on Brookston soils., Crosby soils require
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Figure 2.|-- Pattern of soil associations in the eastern part of Howard County.

Figure 3| -- Pattern of soil associations in the western part of Howard County.



lime and contain. little available phosphate and
petash.

A large part of the city of Kokomo is in this
association. A seasonal high water table and pond-
ing are the major limitations to community develop-
ment.

3. Fincastle-Brookston Association

Deep, somewhat poorly drained and very poorly drain-
ed, medium-textured and moderately fine textured,
nearly level soils; on uplands

This association occurs on upland till plains in
the northwestern and southwestern parts of the coun-
ty. It consists mainly of somewhat poorly drained
Fincastle soils on flats and low ridges and very
poorly drained Brookston soils in slight depress-
ions, swales, and narrow drainageways

This association occupies 22 percent of the coun-
ty. Of this, 53 percent is Fincastle soils, 42 per-
cent is Brookston soils, and 5 percent is minor
spils.

Fincastle soils have a surface layer that is 8 to
11 inches thick over a mottled, gray and vellowish-
brown, moderately fine textured subsoil. At a depth
of 42 to 58 inches, the subsoil is underlain by
limy, loam glacial till.

Brookston soils have a surface layer that is 10
to 14 inches thick over a mottled, dark-gray, moder-
ately fine textured subsoil. At a depth of 38 to
60 inches, the subsoil is underlain by brown, cal-
careous, loam glacial till.

Among the minor soils are Kokomo soils, Carlisle
muck, and Linwood muck that occur in areas 2 to 10
acres in size scattered rather uniformly throughout
the association., Small areas of well-drained Miami
and Russell soils are on knolls and along drainage-
ways.

The soils of this association are used mostly
for crops. Small areas are used for pasture or
woodland. Growing cash grains and raising hogs are
the major farm enterprises. Some farms are used for
raising beef cattle or for general farming. The
major crops are corn and soybeans, but small grains
are also grown.

Wetness is the major limitation of the soils in
this association. Management for crops should
include artificial drainage by open ditches, tile,
and surface drains. Crop response to heavy applica-
tions of fertilizer is good. Lime generally is not
needed on Brookston soils, but it is needed on Fin-
castle soils,

The town and country area northwest of Kokomo is
in this association. A seasonal high water table
and ponding are the major limitations to commupity
development.

4. Miami-Russell-Morley Association

Deep, well-drained, medium-textured and moderately
fine textured, gently sloping te strongly sloping
soils; on uplands

This association occurs on upland till plains
adjacent to the flood plain of Wildcat Creek and
its tributaries. It occupies 16 percent of the
county. Of this, 54 percent is Miami soils, 28
percent is Russell soils, 10 percent is Morley
soils, and 8 percent is minor soils.

Miami soils have a medium-textured surface layer
that is 4 to 9 inches thick over a dark yellowish-
brown, moderately fine textured subsoil. At a
depth of 22 to 30 inches, the subscoil is underlain
by gray, calcarecus, medium-textured glacial till.

Russell soils have a medium-textured surface
layer that is 4 to 9 inches thick over a dark vel-
lowish-brown, moderately fine textured subsoil. The
upper part of the soil developed from loess and the
lower part developed from medium-textured till. At
a depth of 42 to 65 inches, the subsoil is underlain
by gray, calcareous, medium-textured till,

Morley soils occur mainly south and east of
Greentown. They have a medium-textured surface
layer that is 4 to 9 inches thick over a dark yel-
lowish-brown, moderately fine textured subsoil. At
a depth of 22 to 40 inches, the subsoil is under-
lain by moderately fine textured glacial till,

Among the minor soils are well-drained Ockley and
Fox soils on the outwash terrace benches and well-
drained Hennepin soils on steep breaks where streams
intersect.

The soils in this association are used mostly for
crops. Crops respond well to good management. Cen-
eral farming is common. Corn and soybeans are the
major crops on gently sloping soils. Moderately
sloping and strongly sloping solls are used for
small grains and permanent pasture.

Runeff and ercsion are the major hazards to use
and management of the soils in this association.
MNear Kokomo and Greentown the soils are used for
housing. Limitations to community development are
few.

5. Genesee-Shoals Association

Deep, well-drained and somewhat poorly drained, me-
dium-textured, nearly level soils; on alluvial
bottoms

This association occurs on first bottoms and
stream terraces adjacent to Wildcat, Kokomo, Little
Wildcat, Honey, and Deer Creeks It
consists mainly of well-drained Genesee soils on
slightly elevated flats on the larger flood plains
and somewhat poorly drained Shoals soils on narrow
bottoms and in slight depressions in the larger
bottoms.



This association occupies 5 percent of the
county . Of this, 47 percent is Genesee soils, 41
percent is Shoals soils, and 12 percent is minor
soils.

Genesee soils have a surface layer that is 8 to
12 inches thick over friable, dark yellowish-brown
alluvial material.

Shoals soils have a grayish-brown surface layer
that is 9 to 12 inches thick over mottled, light
brownish-gray to gray alluvial material.

Among the minor scils are well-drained Fox soils
on low terrace benches, very poorly drained Patton

soils in depressions on the flood plains, and steep
and very steep Hennepin soils where styeams
intersect.

Most of this association is used for crops,
mainly corn. Part of it is used for pasture and
woodland,

Flooding is the main hazard to use and manage-
ment of these soils. Floods generally occur early
in spring before planting, but occasionally crops
are damaged by floods in June or July.

Near Kokomo the soils of this association are
used for parks and playgrounds.

DESCRIPTIONS OF THE SCILS

This section describes the soil series and single
soils, or mapping units, of Howard County. The ap-
proximate acreage and proportionate extent of ecach
mapping unit are given in|[table 1.

The procedure of this section is first to de-
scribe the s0il series, and then the mapping units
of that series. Thus, to get full information about
any one mapping unit it is necessary to read the
description of that unit and also the description of
the 50il series to which it belongs.

The so0il series contains a brief nontechnical de-
scription of a soil profile, the major layers from
the surface downward. Colors given in the profile
are for moist soil materials. The profile is consid-
ered representative of all the soils in the series.
1f the profile for a given mapping unit differs
from this representative profile, the differences
are stated in the descriptions of the unit, unless
they are given in the name of the mapping unit.

Also described for the series is a detailed pro-
file representative of the series. This profile is
included for secil scientists, engineers, and others

1/

who need to make highly techmical interpretation of
the soils.

As mentioned in the section "How This Survey Was
Made," not all mapping units are members of a soil
series. Gravel pits, Made land, and Quarries are
miscellaneous land types and do not belong to a soil
series; nevertheless, they are listed in alphabetic
order along with the soil series.

Following the name of each mapping unit, there is
a symbol in parentheses. This symbol identifies the
mapping unit on the detailed soil map. At the end of
each soil description, a symbol in parentheses iden-
tifies the capability unit in which the seil has
been placed. The page om which each capability unit
is described can be found by referving te the "Guide
to Mapping Units" at the back of this soil survey.

Soil scientists, engineers, students, and others
who want more information about the soils should
turn to the section "Formation and Classification of
Soils." Many terms used in the spil descriptions
and other sections of the survey are defined in the
Glossary and in the "Soil Survey Manual (6)) 1/

TUnderlined numbers in parentheses refer to Literature Cited, p.6l.

[TABIE 1]--APPROXIMATE ACREAGE AND PROPORTIONATE EXTENT OF SOILS MAPPED
Soil Area Extent Soil Area Extent
AcTes Percent AcTes Percent
Blount silt leoam, 0 to 2 percent Fox silt loam, 2 to 6 percent
slopes--------------~--------- 19,655 10.5 slopes, eroded----=~------~--+ 262 0.1
Blount silt loam, 2 to 4 percent Fox soils, 6 to 12 percent
slopes, eroded---------------- 1,222 .7 slopes, severely eroded------- 437 .2
Brookston silty clay leam------- 49,587 26.4 Genesee silt loam--------------- 4,040 2.2
Carlisle muck------------------- 504 .3 Gravel pits----------u---ommmmmo 264 .1
Crosby silt loam, O to 2 percent Hennepin loam, 25 to 60 percent
slopes---~-------------------- 33,887 18.1 slopes------------“r---------- 1,717 .2
Croshy silt loam, 2 to 4 percent Kokomo silty clay loam---------- 871 -
slopes, eroded------c-r------- 658 .4 Kokomo silt loam, overwash------ 197 .1
Crosby-Miaml silt loams, Linwood mugk-----------—-c-----~ 215 .1
2 to 6 percent slopes, Made land-------------=----===—- a8 (1/3
eroded------------------------ 524 .3 Miami silt loam, 2 to 6 percent
Fincastle silt loam--------v---- 22,947 12.2 slopes, eroded---------------- 6,881 3.7
Fox silt loam, 0 to 2 percent Miami silt loam, 6 to 12 percent
5lOpeS-—---mwe------me-o-o oo 216 1 slopes, eroded---------------- 911 .5




TABLE 1.--APPROXIMATE ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS MAPPED--Continued

Seil Area Extent Soil Area Extent
Acres Percent Acres Percent

Miami clay loam, 2 to 6 percent Ockley silt loam, loamy substra-
slopes, severely eroded------- 433 0.2 tum, 0 to 2 percent slopes---- 669 0.4

Miami clay loam, 6 to 12 percent Ockley silt loam, loamy substra-
slopes, severely eroded------- 3,362 1.8 tum, 2 to 6 percent slopes,

Miami clay loam, 12 to 18 per- eroded---=mmc-mmeamm oo oo 883 .5
cent slopes, severely eroded-- 490 .3 Patton silty clay lcam, loamy

Morley silt loam, 2 to 6 per- substratime--=--r---=c---m—--- 875 .5
cent slopes, ercded----------- 1,216 .6 Patton silty clay lecam, occa-

Morley silty clay loam, 2 to 6 sionally flooded-------------- 257 .1
percent slopes, severely Pewamo silty clay loam----=-=-=--- 20,845 11.1
eroded---------------ccmon- 199 .1 Quarries-------------————--——= =~ 172 .1

Morley silty clay loam, 6 to 12 Russell silt loam, O to 2 per-
percent slopes, severely cent slopes--—--------—-—-——--=~ 3,097 1.6
eroded---w-w-mcmmmmm - 521 .3 Russell silt loam, 2 to 6 per-

Ockley silt loam, 0 to 2 percent cent slopes, eroded----- ————— 3,046 1.6
S OPES - m - mm e m e e 1,087 .6 Shoals silt loam----—--cecme--—-- 3,634 1.9

Ockley silt loam, 2 to 6 percent Water-emememmemen e r e e e 686 .4
siopes, eroded---------------- 965 -5 TOtalocomcommmm———m— = 187,520 100.0

1/
“Less than 0.1 percent.

Blount Series

The Blount series consists of deep, somewhat
poorly drained, nearly level and gently sloping
soils., These s0ils formed in silty clay loam gla-
cial till on uplands.

The surface layer is dark grayish-brown silt loam
about 7 inches thick.

The subsoil is about 25 inches thick. The upper
part is medium acid, brown silty clay that is
mottled with grayish brown. The middle part is me-
dium acid, brown silty clay loam that is mottled
with grayish brown and vellowish brown. The lower
part is neutral, yellowish-brown silty clay loam
that is mottled with grayish brown.

The underlying material is olive-brown silty clay
loam glacial till that is streaked with light gray.

Blount soils are moderate in organic-matter con-
tent. The plow layer is medium acid unless it has
been limed. Crops on these soils respond well to
additions of Iime and a complete fertilizer. The
available water capacity is high, and the permeabil-
ity is slow. Tile drainage is needed for crops.

Where adequately drained and fertilized, Blount
seils are suited to all c¢crops commonly grown in the
county. Most areas are intensively cultivated.

The main crops are corn and soybeans, but small
grains and legume-grass hay are also grown. Wood-
lots, 2 to 10 acres in size, are in some areas.

Representative profile of Blount silt loam, 0 to
2 percent slopes, 300 feet north and 40 feet east
of SW. corner, 5E1/4 sec. 14, T. 24 N., R. 5 E.,
in a cultivated field:

Ap--0 to 7 inches, dark grayish-brown (10YR 4/2)
5ilt loam; weak, fine, granular structure;
friable when moist; mamy medium and fine
roots; slightly acid; abrupt, smooth bound-
ary.

B21ltg--7 to 10 inches, dark grayish-brown (10YR 4/2)
silty clay loam that has common, fine, faint
mottles of grayish brown (10YR 5/2) and
yvellowish brown (10YR 5/6); moderate, medium,
subangular blocky structure; firm when moist;
coatings of gray (10YR 6/1) silt on ped
faces; medium acid; clear, smooth boundary.

B22tg--10 to 16 inches, brown (10YR 5/3) silty clay
that has common, fine, faint mottles of
grayish brown (10YR 5/2) and yellowish brown
(10YR 5/6) ; strong, medium, angular blocky
structure; firm when meist; medium films of
dark-gray {10YR 4/1) clay on ped faces; fine
roots aleng cleavage planes; some root and
worm holes that are filled with dark grayish-
brown (10YR 4/2) silt loam; soft, black and
brown nodules of iron and manganese; medium
acid; clear, smooth boundary.

B23tg--16 to 24 inches, brown (I10YR 5/3) silty clay
lpam that has common, fine, faint mottles of
grayish brown (10YR 5/2) and yellowish brown
(10YR 5/6) ; moderate, medium and cearse,
angular blocky structure; firm when moist;
medium films of dark grayish-brown (10YR 4/Z)
clay on ped faces; fine roots along cleavage
planes; root and worm channels that are
filled with dark grayish-brown (10YR 4/2]
silt loam; soft, black and brown nodules of



iron and manganese; medium acid; clear, wavy
boundary.

B3tg--24 to 32 inches, yellowish-brown (10YR 5/6)
light silty clay leam that has many, coarse,
faint mottles of grayish brown (10YR 5/2);
weak, coarse, subangular blocky structure;
firm when moist; medium films of dark-gray
(10YR 4/1) clay on ped faces; fine roots
along cleavage planes; some root and worm
holes that are filled with dark grayish-
brown (10OYR 4/2) silt loam; neutral; clear,
wavy boundary.

C--32 to 60 inches, olive-brown (2.3Y 4/4) silty
clay loam till that is streaked with light-
gray (10YR 6/1) lime aleng cleavage planes;
weak , coarse to very coarse, angular blocky
structure; firm when moist; calcareous.

In areas where Blount so0ils grade to Pewamo
soils, the Ap horizon contains slightly more organ-
ic matter. 'The Ap horizon ranges from 6 to 10
inches in thickness. Depth to mottling ranges from
7 to 12 inches. The B horizon is silty clay loam,
silty clay, or clay loam and ranges from 20 to 32
inches in thickness. The C horizon is silty clay
loam or clay loam and ranges from olive brown to
yellowish brown.

Blount silt loam, 0 to 2 percent slopes (BmA).--
This s50il has the profile described as representa-
tive of the series. It occurs in irregularly shaped
areas less than 60 acres in size. Runoff is very
slow, and e¢rosion is a slight hazard. This Blount
s0il occupies slight rises that are surrounded by
Pewamo soils.

Included in mapping are small areas of Blount
511t loam, 2 to 4 percent slopes, eroded, and areas
of Pewamo silty clay loam. Also included in the
city of Greentown are large areas formerly covered
by this 501l that have been so mixed or disturbed by
community development that it is not possible to
identify the soils,

Where adequately drained, this soil is suited to
all of the crops commonly grown in the county.
Cultivation can be intensive. Wetness is the major
hazard., -{Capability uvnit IIw-2)

Blount silt loam, 2 to 4 percent slopes, eroded
(BmB2).--The profile of this soil is similar to that
described as representative of the series except
that the plow layer consists of dark grayish-brown
material of the original surface soil mixed with a
moderate amount of moderately fine textured brown
subsoil material., This soil occupies relatively
narrow strips between poorly drained Pewame silty
clay loam in depressions and Blount silt loam, 0 to
2 percent slopes. It also occupies areas at the
head -of and along drainageways. Included in mapping
are small areas of Blount silt loam, 0 to 2 percent
slopes, Pewamo silty clay loam, and Morley silt
loam, 2 to 6 percent slopes, eroded.

Because it occurs in small, irregularly shaped
areas, this soil is generally managed the same way
as the surrounding soils. Limitations for crops are

Management is required to reduce wetness,
{Capability

moderate.
maintain tilth, and reduce erosion.
unit Ile-12)

Brookston Series

The Brookston series consists of deep, very poor-
ly drained soils that occupy slight depressions in
the upland till plains. These scoils formed under
swamp grass, water-tolerant shrubs, and hardwood
trees.

The surface layer is neutral, very dark gray
silty clay loam about 14 inches thick. The lower &
inches is mottled with dark gray and dark yellowish
brown.

The subsoil is neutral and about 32 inches thick.
The upper part is dark-gray and gray silty clay loam
that has common yellowish-brown mottles. The middle
part is gray clay loam that has many yellowish-
brown mottles. The lower part is mottled, yellow-
ish-brown clay loam.

The underlying material is brown calcarecus loam
till mottled with dark yvellowish brown. It is
friable.

Brookston soils are high in organic-matter com-
tent. These soils are neutral, and crops on them
respond well to a complete fertilizer. The avail-
able water capacity is high, and the permeability
is slow. The water table 1s seasonally high, and
artificial drainage is needed to insure good crop
growth. If the soils are plowed when wet, large
¢lods form that are difficult to break down into a
seedbed.

Most areas of Byookston soils are intensively
cultivated. Corn and soybeans are the main crops,
but small grains and legume-grass hay are also
grown. Woodlots 2 to 10 acres in size are in some
areas of undrained soils.

Representative profile of Brooksteon silty clay
loam, 516 feet east of county road and 345 feet
south of open drainage ditch, SW1/4 sec. 5, T. 23
N., R. 4 E., in a cultivated field:

Ap--0 to 8 inches, very dark gray (10YR 3/1} light
silty clay loam; weak, coarse, granular
structure; firm when moist, cloddy when dry;
abundant fine roots; neutral; abrupt, smooth
boundary.

Al2--8 to 14 inches, very dark gray (10YR 3/1) silty
clay loam; common, fine, faint mottles of
dark yellowish brown (10YR 4/4} and dark gray
(LOYR 4/1); weak, coarse, subangular blocky
structure that breaks to moderate, medium,
granular; firm when moist; abundant, fine
roots; neutral; clear, wavy boundary.

Bltg--14 to 20 inches, dark-gray (10YR 4/1) silty
clay loam that has common, fine, faint mot-
tles of dark yellowish brown {10YR 4/4) and
yellowish brown (10YR 5/6); moderate, medium
and coarse, subangular blocky structure;
firm when moist; thin, discontinuous films
of very dark gray (10YR 3/1)} and gray {10YR



5/1) clay on ped faces; few, fine roots;
neutral; clear, wavy boundary.

IIB21tg--20 to 31 inches, gray (N 5/0) silty clay
loam that has common, fine, distinct mottles
of dark brown [lOYR 4/3) and yellowish brown
[(10YR 5/4); moderate, medium, subangular
blocky structure; firm when moist; glacial
pebbles 2 to 5 millimeters in diameter; root
channels that are filled with very dark gray-
ish broewn (10YR 3/2) silty clay loam; old
crayfish channels that are filled with very
dark brown (lOYR 2/2) silty clay loam mate-
rial; thin, discontinuous films of gray (10YR
5/1) clay on ped faces; neutral; gradual,
wavy boundary.

11B22tg--31 to 40 inches, gray (lOYR 5/1) clay loam
that has many, medium, distinct mottles of
yellowish brown [(10YR 5/4 and 5/8) and dark
yellowish brown [10YR 4/4); moderate, coarse,
subangular blocky structure; firm when moist;
thin, discontinuous films of very dark gray
(10¥R 3/1) clay on a few ped faces; few, fine
roots in upper part; numerous glacial pebbles;
neutral; clear, irregular boundary.

[IB3--40 to 46 inches, yellowish-brown (10YR 5/6)
and dark yellowish-brown (10YR 4/4) clay loam
that has common, medium and coarse, distinct
mottles of gray (10YR 5/1); weak, coarse,
subangular blocky structure; firm when moist;
small irregularly shaped pockets of loamy
material; few, thin, discontinuous films of
gray (10YR 5/1) clay along cleavage planes;
numerous glacial pebbles; neutral; clear,
irregular boundary,

[1C--46 to 66 inches, brown (10YR 5/3) loam till;
massive; friable when moist: thin films of
dark yellowish-brown (10YR 4/4) and brown
{7.5YR 5/4) clay along cleavage planes; finger-
like channels of gray (10YR 5/1) silty clay
loam that have thick films of very dark pray
(10YR 3/1) ¢lay on the channel walls;
calcarcous.

In areas where Brookston soils grade to Crosby or
Fincastle soils the surface layer contains less or-
ganic matter. The combined thickness of the Ap and
AlZ horizons ranges from 10 to 16 inches. The Ap
and AlZ horizons are black, very dark gray, or very
dark brown. The B horizon ranges from 30 to asbout
50 inches in thickness, and is gray, datk gray, or
olive gray. The 1IB21tg horizon commonly contains
enough sand to make it feel gritty.

Brookston silty clay loam (0 to 2 percent slopes)
{Bs).--This soil occurs in depressions, swales, and
narrow drainageways. Runoff is very slow or ponded.
Areas of this soll are irregular in shape and morc
than 60 acres in size.

Included in mapping are somc large areas where
a few inches of silt or sand and gravel are above
the calcareous till. Also included are small areas
of Crosby silt loam, 0 to 2 percent slopes,
Fincastle silt loam, and Kokomo silty clay loam.

Where drained, this soil is well suited to comn
and soybeans. Wetness is the main hazard. (Ca-
pability unit TIw-1}.

Carlisle Series

The Carlisle series consists of deep, very poorly
drained muck that formed in thick deposits of organ-
ic material. The muck occurs in nearly circular
areas 2 to 90 acres in size that are in swales and
deep depressions.

The surface laver is about 20 inches thick. The
upper 9 inches is neutral, black, and friable. The
lower 11 inches is slightly acid and very dark gray-
ish brown,

The underlying material is slightly acid, dark
grayish-brown muck. Tt contains a variable amount
of undecomposed leaves, grass, stems, and small
woody twigs.

Carlisle muck is very high in organic-matter con-
tent. ‘The available water capacity is high. The
water table is secasonally high, and artificial
drainage is needed to insure good growth of crops.

Most areas of Carlisle muck are used for pasture
or as habitat for wetland wildlife. Where adequate-
ly drained, Carlisle muck is easy to cultivate and
is well suited to corn and vegetables.

Representative profile of Carlisle muck, 223 feet
south and 105 feet east of NW. comer, SW1/4 sec.
29, T. 24 N., R. 4 E., in a cultivated field:

1--0 to 9 inches, black (N 2/0) muck; weak, fine,
granular structure; friable when moist; neu-
tral; clear, smooth boundary.

2==-9 to 20 inches, very dark gravish brown (10YR

3/2) muck; weak, very coarse, granular struc-

ture; friable when moist; slightly acid;

gradual , wavy boundary.

to 60 inches, dark grayish-brown (10YR 4/2)

mick ; massive; contains some undecomposed

fibrous materials and woody stems; slightly
acid.

3-=20

The first layer is black or very dark brown.
Where present, the underlying peat is very dark
brown, dark vellowish brown, very dark gray, or
olive gray. In the large areas of Carlisle muck
little material is decomposed below a depth of 12
inches. In small areas nearly all the material is
decomposed to a depth of 42 inches.

Carlisle muck {0 to 2 percent slopes) (Ca).--
Carlisle muck occurs in swales and deep depressions,
Runoff is very slow or ponded, and wetness 1s the
main hazard. Included in mapping are two areas of
very strongly acid, undecomposed peat 30 acres in
size (sec. 22, T. 24 N., R. 4 E.). These areas
are in depressions and have a cover of water-toler-
ant grasses and shrubs. Also included are small
areas of Brookston and Kokomo silty clay loam soils.

Where fertilized and adequately drained, Carlisle
muck is well suited to corn and vegetables, Soil




blowing is a hazard where the muck has been drained.
{Capability unit 11Iw-8)

Crosby Series

The Crosby series consists of deep, somewhat
poorly drained soils that occur on uplands and are
nearly level to gently sloping. These soils formed
in thin deposits of loess and in underlying glacial
tilil.

The surface layer is neutral, dark-gray silt
loam about 10 inches thick.

The subsoil, about 31 inches thick, is strongly
acid. The upper part is grayish-brown silty clay
loam mottled with dark yellowish brown. The middle
part is dark grayish-brown to dark yellowish-byown
s5itty clay loam that has many grayish-brown and
yellowish-brown mottles. It contains enough sand
to make it feel pritty. The lower part is mottled
yellowish-brown clay loam.

The underlying material is grayish-brown, cal-
careous loam glacial till. It is friable.

Crosby soils are moderate in organic-matter con-
tent. The plow layer is medium acid unless it has
been limed. Crops on these soils respond well to
additions of lime and a complete fertilizer. The
water table is high in spring, and tile drains are
needed to insure good crop growth. The available
water capacity is high, and the permeability is
slow.

Most areas of Crosby soils are intensively culti-
vated, but a few areas are in permanent pasture and
small woodlets. If adequately drained and ferti-
lized, these scils are suited to all crops commenly
grown in the county.

Representative profile of Crosby silt loam, 0 to
2 percent slopes, 216 feet west and 99 feet south of
NE. corner, SE1/4 sec. 24, N., T. 23 N., R. 4 E.,
in a cultivated field:

Ap--0 to 10 inches, dark-gray (10YR 4/1) silt loam;
weak, medium, granular structure; friable
when moist; few, Tound, soft concretions of
iron and manganese 1 millimeter in diameter;
common, small, irregularly shaped patches of
light-gray (10YR 7/1) silt; abundant, fine
roots; neutral; abrupt, smooth boundary.

B2lt--10 to 15 inches, grayish-brown (10YR 5/2)
silty clay loam that has many, fine, distinect
mottles of yellowish-brown (10YR 5/6) and
dark yellowish brown (10YR 4/4); moderate,
fine, subangular blocky structure; firm when
moist; discontinuous ceatings of light brown-
ish-gray (10YR 6/2) silt on ped faces; few,
fine roots; strongly acid; clear, wavy bound-
ary.

11B22t--15 to 20 inches, dark yellowish-brown [10YR
4/4) silty clay loam that has many, medium,
distinect mottles of yellowish brown (10YR
5/6) and grayish brown (l0YR 5/2); moderate,
medium, subangular blocky structure; firm
when moist; thin films of dark-gray (10YR
4/1) clay on ped faces; few, fine roots that
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penetrate peds and mamy that are along ped
faces; worm and root chamels filled with

dark-brown (10YR 3/3} silt; strongly acid;
clear, wavy boundary.

I1B23tg--20 to 31 inches, dark grayish-brown (10YR
4/2) silty clay loam that has many, medium,
distinct mottles of yellowish brown (10YR
5/6) and light yellowish brown (10YR 6/4};
‘moderate, medium and coarse, subangular
blocky structure; firm when moist; films of
dark-gray (10YR 4/1)} clay on most ped faces;
common, soft concretions of iron and man-
ganese; many, fine root chanmels filled with
very dark brown (10YR 2/2) soil material;
few, fine roots along ped faces; few glacial
pebbles 1 millimeter to 3 inches in diameter;
strongly acid in upper part to neutral in
lower part; clear, wavy boundary.

1IB3--31 to 41 inches, yellowish-brown (10YR 5/8)
clay loam that has common, medium, distinct
mottles of grayish brown {10YR 5/2) and
light yellowish brown (10YR 6/4); weak,
coarse, subangular blocky structure; firm
when moist; thin, discontinuous films of
dark-gray (10YR 4/1) clay on ped faces; few,
round pockets of light-gray (10YR 7/1) silt
1 inch to 2 inches in diameter; many glacial
pebbles S to 15 millimeters in diameter;
few, hard, yellowish-red (5YR 4/6) concre-
tions of iron; neutral in upper part to
mildly alkaline in lower part; clear, wavy
boundary .

IIC--41 to 60 inches, grayish-brown (10YR 5/2) loam
till streaked with gray (N 5/0)} secondary
lime; massive; friable when moist; several
soft, round aggregates of red (2.5Y 4/8) and
black (10YR 2/1); many glacial pebbles 1/2 to
1 inch in diameter; calcareous.

Where Crosby soils grade to the Fincastle soils,
the loess mantle is almost 18 inches thick., Depth
to mottling ranges from 8 to about 12 inches. The
B2 horizoms Tange from 18 to about 30 inches in
thickness. The 1IBZ2t and 1IB23t horizomns commonly
contain enough sand to make them feel gritty.

Crosby silt loam, 0 to 2 percent slopes (CsA) .-~
This soil has the profile described as representa-
tive of the series. It occupies irregularly shaped
rises within areas of the depressional Brookston
soils. Soil areas range from 2 to 100 acres in
size, Runeff is very slow.

Tncluded with this soil in mapping are small
areas of Brookston silty clay loam, and some areas
of Fincastle silt loam, where this Crosby seil
grades to the Fincastle soil. Also included, in
the southeast corner of the county, are so0ils
that have a darker colored surface layer than de-
scribed. In some areas a few inches of sand and
gravel are sbove the glacial till. Included in the
city of Kokomo are large areas formerly covered by
this soil that have been so mixed or disturbed by
community development that the soils cannot be
identified.




I1f drained, the scil is suited to all crops com-
monly grown in the county. The main crops are corn
and soybeans, but small grains, tomatoes, and grass-
legume hay are also grown. Small areas are wood-
lots. Wetness is the main hazard. (Capability
unit IIw-2)

Crosby silt loam, 2 to 4 percent slopes, eroded
(CsB2}.--This soil has medium runoff. Its profile
is similar to that described as representative of
the series except that the plow layer consists of
the dark-gray original surface soil mixed with some
of the moderately fine textured, grayish-brown sub-
soil. This soil occupies narrow strips between
poorly drained Brookston silty clay loam and Crosby
silt loam, 0 to 2 percent slopes. It also occupies
areas at the head of and along drainageways.

Included with this secil in mapping are small
areas of Crosby silt loam, 0 to 2 percent slopes,
and Brookston silty clay loam.

This soil is generally farmed and managed the
same way as surrounding soils because 1t is in
small irregularly shaped areas. It is used for
crops, mainly corn and soybeans. Limitations to
use for crops are moderate. Management is needed
to control erosion, dispose of excess water, and
maintain tilth. (Capability unit Ile-12)

Crosby-Miami silt loams, 2 to & percent slopes,
eroded {CyB2).--This mapping unit consists of some-
what poorly drained Crosby silt loam and well-
drained Miami silt loam, both of which formed in
glacial till on uplands. The native vegetation was
mixed hardwoods.

These seils occupy small knolls on broad flats.
They also cccupy long, narrow strips adjacent to
poorly drained Brookston silty clay leoam on divides
near the head of drainageways. The unit is 60 to 70
percent Crosby silt loam, Z to 4 percent slopes,
eroded, and 30 to 40 percent Miami silt loam, 2 to 6
percent slopes, eroded. These soils are in areas
too small to map separately.

The plow layer of the soils in this unit consists
of the original surface soil mixed with some of the
grayish-brown or yellowish-brown, moderately fine
textured subsoil., The Crosby soils occupy the lower
half of the slopes and encircle the knells. They
also are on top of the larger knolls where they are
nearly level. The Miami so0ils occupy high peints
on the knolls or occur as narrow bands near the top
of the slopes. The knolls are surrounded by broad
areas of Crosby silt loam, O to 2 percent slopes,
and Brookston silty clay loam.

Included with these scils in mapping are small
areas of Crosby silt loam, 0 to 2 percent slopes,
and of Brookston silty clay loam., Also included
are soils that have grayish-brown mottles in the
lower half of the subscil.

The soils in this mapping unit have medium run-
off. The available water capacity is high in both
soils. The permeability is slow in the Crosby soil
and moderate in the Miami soil.

The soils in this unit are generally farmed the
same way as the surrounding soils because they are

in-such small, irregularly shaped areas. Limita-
tions to use for crops are moderate. Management is
needed to control erosion and to dispose of excess
water. (Capability unit 1Ie-12)

Fincastle Series

The Fincastle series consists of deep, somewhat
poorly drained, nearly level so0ils on upland till
plains. These soils formed in loess that ranges
from 18 to 40 inche ickness and in the under-
lying glacial till |(pl. I).

The surface layer 1s neutral, dark grayish-brown
silt loam about 10 inches thick.

The subsoil is medium acid and is about 44 inches
thick. The upper part is mainly dark grayish-brown
silty clay loam mottled with pale brown and yellow-
ish brown. The lower part is dark-gray and light
olive-brown clay loam mottled with gray and brown.

The underlying material is calcareous loam gla-
cial tiil that has grayish-brown mottles. It is
friable,

Fincastle soils are mederate in organic-matter
content, The plow layer is medium acid unless it
has been limed. These soils have a seasonally high
water table, and tile drains are needed to insure
good crop growth. The available water capacity is
high, and the permeability is slow.

Most areas of Fincastle solls are intensively
cultivated., A few areas are small woodlots. Where
adequately drained and fertilized, these soils are
suited to all crops commonly grown in the county.

Representative profile of Fincastle silt loam in
SE. corner, SW1/4 sec. 18, T. 24 N., R. 3 E.,

1,015 feet east and 75 feet north of county roads
6D0W and 300N, in a cultivated field:

Ap--0 to 10 inches, dark grayish-brown (10YR 4/2)
silt loam; weak, fine and medium, granular
structure; friable when moist; many, fine
roots; neutral; clear, smooth boundary.

Bl--10 to 12 inches, brown (10YR 5/3) heavy silt
loam that has common, fine, faint mottles of
yellowish brown {10YR 5/4 and 5/8}; weak,
fine and medium, subangular blocky structure;
friable when moist; ceoatings of gray (10YR
6/1) silt on ped faces; common concretions
of iron and manganese; slightly acid; clear,
smoocth boundary.

B21t--12 to 15 inches, pale-brown (10YR 6/3) silty
clay loam that has common, medium, distinct
mottles of yellowish brown (10YR 5/6), gray-
ish brown (10YR 5/2), and light brownish gray
(10YR 6/2); moderate, medium, subangular
blocky structure; firm when meoist; thin and
medium films of dark grayish-brown (10YR 4/2)
clay on some ped faces; common concretions of
iron and manganese; slightly acid; clear,
smooth boundary.

B22tg--15 to 28 inches, dark grayish-brown (10YR
4/2) silty clay loam that has many, medium,
distinet mottles of pale brown (10YR ¢/3) and
vellowish brown (10YR 5/6); moderate, medium,
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subangular blocky structure; fitm when moist;
medium films of dark grayish-brown (10YR 4/2)
clay on many ped faces; common concretions
of iron and manganese; medium acid; clear,
wavy boundary.

IIB23tg--28 to 40 inches, dark-gray (10YR 4/1} clay
loam that has many, medium, distinct mottles
of brown (7.5YR 5/4) and strong brown (7.5YR
5/6); moderate, medium and coarse, subangular
blocky structure; firm when moist; medium
films of dark-gray (10YR 4/1) clay on ped
faces; common concretions of iron and manga-
nese; medium acid; clear, wavy boundary.

IIB3t--40 to 54 inches, light olive-brown (2.5Y 5/4)
clay loam that has many, medium, distinet
mottles of gray (10YR 5/1); weak, coarse,
subangular blocky structure; firm when moist;
thin, discontinuous films of gray (10YR 5/1)
clay on ped faces; slightly acid; sbrupt,
wavy boundary.

IIC--54 to 60 inches, yellowish-brown (10YR 5/6)
loam till that has grayish-brown (2.5Y 5/2)
mottles; massive or weak, coarse, subangular
blocky structure; friable when moist; calcar-
eous.

Depth to mottling ranges from 8 to 14 inches.
The silt mantle ranges from 18 to 40 inches in
thickness, but is 24 to 38 inches thick in most
areas. Depth to calcareous loam till ranges from
42 to 60 inches.

Fincastle silt loam (0 to 2 percent slopes)
(Fc).--This seil occcupies irregularly shaped, slight
rises that are surrounded by Brookston silty clay
leam soils. The areas of this soil range from 2 to
80 acres in size.

Included in mapping are a few, small areas in the
northwestern part of the county that are underlain
by stratified fine sand and silt, and areas as much
as 15 acres in size in the west-central part of the
county that have a gravelly substratum. Also in-
cluded are small areas of Brookston silty clay loam,
Russell silt loam, 0 to 2 percent slopes, and Crosby
silt loam, 0 to 2 percent slopes.

Most areas are intensively cultivated. The
major crops are corn and soybeans, but small grains
and grass-legume hay are also grown. Small areas
are woodlots. Runoff is very slow, and wetness is
the main limitation to use. (Capability unit IIw-2)

Fox Series

The Fox series consists of deep, well-drained,
nearly level to sloping soils on outwash terraces
adjacent to bottom lands. These soils are underlain
by gravel and sand at a depth of 29 to 42 inches.
They formed in thin deposits of loess under mixed
hardwoods [(pl. D))

The surface layer is very dark grayish brown silt
loam about 2 inches thick. The subsurface layer is
slightly acid, dark yellowish-brown silt lpam about
6 inches thick.
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The subsoil is about 29 inches thick. The upper
part is slightly acid, dark-brown silt loam. The
middle is slightly acid, reddish-brown silty clay
loam. It contains enough sand to make it feel
gritty. The lower part is medium acid to neutral,
reddish-brown clay loam that grades to very dark
grayish brown gravelly clay loam, tongues of which
extend into the underlying material.

The underlying material is 1light yellowish-brown,
calcareous, stratified gravel and sand.

Fox soils are moderate in organic matter content,
Permeability is moderate, and the available water
capacity is moderate to low. These soils are easy
to cultivate, and crops on them respond well to
additions of lime and a complete fertilizer.

Fox so0ils are mostly cultivated, but large areas
are used for pasture, hay, and trees. These s50ils
are suited to all crops commonly grown in the coun-
ty, especially small grains, grasses, and legumes.

Representative profile of Fox silt loam, 0 to 2
percent slopes, SW1/4 NW1/4 NE1/4 sec. 2, T. 23
N., R. 2 E., in a wooded area:

Al--0 to 2 inches, very dark grayish brown (10YR
3/2) silt loam; weak, fine, granular struc-
ture: friable when moist; neutral; clear,
smooth boundary.

A21--2 to 5 inches, dark yellowish-brown (10YR 3/4)
silt loam; weak, thin, platy structure; fri-
able when moist; slightly acid; clear,
smooth boundary.

AZ22--5 to 8 inches, dark yellowish-brown {10YR 3/4)
silt loam; weak, fine and very fine, suban-
gular blocky structure; friable when moist;
slightly acid; clear, wavy boundary.

E1--8 to 12 inches, dark-brown (10YR 4/3) silt loam;
moderate, fine, subangular blocky structure;
firm when moist; slightly acid; clear, wavy
boundary.

IIB21t--12 to 18 inches, reddish-brown {5YR 4/4)
silty clay loam; moderate, fine, angular
blocky structure; firm when moist; thin ta
medium clay films on many ped faces; slightly
acid; clear, wavy boundary.

11B22t--18 to 29 inches, reddish-brown (S5YR 4/4)
clay loam; moderate, medium, angular blocky
structure; firm when moist; thin to medium
clay films on many ped faces; medium acid;
clear, wavy boundary.

I1B23t--29 to 37 inches, very dark grayish brown
(1OYR 3/2) gravelly clay loam; weak, coarse,
subangular blocky structure; firm when moist;
medium acid in upper part becoming neutral in
the lower part; abrupt, irregular boundary;
tongues extend into underlying material.

I1IC--37 to 70 inches, stratified, light yellowish-
brown (10YR &/4) gravel and sand; single
grain; loose; calcareous.

The combined thickness of the A and B horizons
ranges from 29 to 42 inches. The Ap horizon ranges
from dark grayish brown to brown. Where Fox scils
grade to Ockley soils, the Bl and B21t horizons are
silty clay loam. The number, thickness, and length



of tongues in the I1B23t horizon vary within short
distances. The I1I1B21t and 11B22t horizons range
from dark brown to reddish brown. Commonly the
ITB21t horizon has enough sand to make it feel
gritty.

Fox silt lpam, 0 to 2 percent slopes [(FoA).--This
soil has the profile described as representative of
the series. It occurs on terraces that are 5 to 20
feet above the bottom lands of major drainageways.
The areas of this s0il are elongated and normally
less than 30 acres in size. The uppermost 8 inches
of cultivated soil is dark grayish-brown to brown
5ilt loam. Runoff is very slow.

Included with this soil in mapping are small
areas along the west edge of the county where the
surface layer 1s loam or fine sandy loam. Also
included are small strips of Fox silt loam, 2 to 6
percent slopes, eroded.

This s0il is used mostly for crops, mainly corn
and soybeans. Drought is a hazard later in the
growing season. Management is needed to conserve
soil moisture. Cultivation of this soil can be
moderately intensive. (Capability unit ITs-1)

Fox silt loam, 2 to 6 percent slopes, eroded
(FoB2).--The profile of this soil is similar to that
described as representative of the series except
that the surface layer is 4 to 6 inches thick and
the clay loam and gravelly or sandy clay loam sub-
soil is gbout 27 inches thick . This soil occupies
gently sloping areas near major drainageways. Run-
off is slow. )

Included with this soil in mapping are small
areas of soils that have a surface layer about 9
inches thick, of soils that are severely eroded, and
of soils that have a loam or fine sandy loam surface
layer.

This soil is used mostly for crops. Small areas
are used for permanent pasture, hay, and trees.
Erosion is a moderate hazard. Drought is a hazard
late in the growing season. Good management in-
cludes practices that conserve seil moisture. Cul-
tivation of this s0il can be moderately intensive.
(Capability unit Ile-9)

Fox spils, & to 12 percent slopes, severely
eroded {FsC3).--The profile of these soils 15 simi-
lar to that described as representative of the se-
ries except that most of the original surface layer
has been removed by erosion and the plow layer con-
sists of reddish-brown subsoil material that ranges
from silt loam to sandy clay loam in texture. Also,
the gravelly and sandy clay loam subsoil is about
21 inches thick. These soils occupy narrow strips
on outwash terraces near small drainageways. Areas
of these soils are generally less than 26 acres in
size. Runoff is medium.

Included with these soils in mapping are small
areas of moderately sloping and steep scils from
which all or nearly all of the original surface
layer has been eroded. Also included are small
areas of moderately steep and steep Fox soils that
have a surface layver 6 to 10 inches thick.

In most areas, Fox soils are used for small
grains, permanent pasture, and grass-legume hay.
Small areas are used for row crops. Erosion is a
severe hazard. Drought is a hazard late in the
growing season. Good management includes practices
that conserve soil moisture and reduce erosion., Row
crops should be grown only occasionally. (Capabil-
ity unit TVe-9)

Genesee Series

The Genesce series consists of deep, well-
drained, nearly level soils that formed in alluvium
washed from highly calcareous glacial drift. These
soils occupy bottom lands adjacent te major drain-
ageways .

The surface layer is neutral, brown silt loam
about 9 inches thick.

The underlying material, to a depth of about 60
inches, is neutral, dark yellowish-brown silt loam.
It contains encugh sand to make it feel gritty. Be-
low this is stratified, calcareous gravel and sand.

Cenesee soils are moderate in organic-matter con-
tent. These soils generally do not need lime, but
crops on them respond well to a complete fertilizer.
The available water capacity is high, and the per-
meability is moderate, Flooding is a hazard in
winter or early in spring.

Most areas are intensively cultivated. Some
are in permanent pasture or trees. These soils are
well suited to all the row crops commonly grown in
the county. Except where they are protected from
spring floods by levees, Genesee soils are not
suited to small grains or legumes that are planted
in fall and mature in spring or early in summer.

Representative profile of Genesee silt loam, 160
feet south and 150 feet east of junction of levee
and county road 805, NW1/4 SE1/4 NWl/4 sec. 32, T.
24 N., R. 3 E., in a cultivated field:

Ap--0 to 9 inches, brown (10YR 4/3) silt loam; weak,
fine and medium, granular structure; friable
when moist; few worm casts; few, fine roots;
neutral; clear, smooth boundary.

C1--9 to 29 inches, dark yellowish-brown (10YR 4/4)
silt loam; weak, fine and medium, granular
structure; friable when moist; common, fine
pores; neutral; gradual, wavy boundary.

C2--29 to 60 inches, dark vellowish-brown (10YR 4/4)
5ilt loam; massive or weak, fine, granular
structure; friable when moist; neutral.

The Ap horizon is neutral or slightly alkaline
and ranges from dark brown to dark yellowish brown.
In uncultivated areas the surface layer is very
dark grayish brown to a depth of 1 to 3 inches.
Where Genesee soils grade to Shoals soils, faint
mottles are common below a depth of 30 inches. Below
a depth of 3 feet, the C horizon varies within short
distances from silt loam to sand or gravel. Even
where the texture is silt loam, it commonly contains
enough sand to make it feel gritty.
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Genesee silt loam (0 to 2 percent slopes) (Gh).--
This soil is on flood plains adjacent to Wildcat
Creek and its major tributaries. Included in map-
ping are long, narrow areas along the natural levees
in which the soils have more sand in the surface
layer than this soil has. Also included are soils
that have gray mottles below a depth of 20 inches,
and small areas of Shoals silt loam in narrow mean-
der channels that surround large areas of Genesee
silt loam.

Flooding im winter or early in spring is the main
hazard. Runoff is slow, and erosion is a slight
hazard. This soil is well suited to crops commonly
grown in the county if they are planted late in
spring, or if the soil is protected by levees. Areas
of this seoil more than 5 acres in size that are not
dissected by streams are commonly used to grow corn
continuously. (Capability unit I-2)

Gravel Pits

Gravel pits (Gp) is near Wildcat Creek and its
major tributaries. The largest pits are in the out-
wash terraces or bottom lands. Abandoned pits 1/2
acre to 5 acres in size occur near creeks in all
parts of the county. Many of these pits are partly
filled with water., Willow trees and shrubs that
provide habitat for wildlife grow in or near the
pits, and pits that have more than 6 feet of water
are stocked with fish. (Capability unit VIIIs-2}

Hennepin Series

The Hennepin series consists of deep, well-
drained, steep and very steep soils on uplands.These
soils occupy narrow areas between the flood plains
and the uplands and V-shaped valleys on the till
plains. These soils formed in calcareous loam
glacial till under a forest of hardwoed trees.

The surface layer is neutral, very dark grayish-
brown loam about 5 inches thick. The subsurface
layer is neutral, dark-brown loam about 7 inches
thick.

The subsoil is neutral, dark vellowish-brown heavy
loam about 3 inches thick. It is friable.

The underlying material is calcareous, yellowish-
brown loam till,

Hennepin soils are moderate in organic-matter
content. The available water capacity is high,
runoff is very rapid, and the permeability is meod-
erate.

Hennepin scils are mostly in hardwood forest,
mainly oak, hickory, and maple. A few areas of
less steep soils have been cleared and are used for
permanent pasture.

Representative profile of Uennepin loam, 25 to
60 percent slopes, SEL1/4 NW1/4 sec. 7, T. 23 N.,

R. 3 E., in a wooded area:

Al--0 teo 5 inches, very dark grayish brown (10YR
3/2) loam; moderate, fine, granular structurc;
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friable when moist; abundant, fine roots;
neutral; c¢lear, smooth boundary.

to 12 inches, dark-brown (10YR 4/3) loam;
moderate, fine, granular structure; friable
when moist; abundant, fine roots; neutral;
clear, smooth boundary.

to 15 inches, dark yellowish-brown {1I0YR 4/4)
heavy loam; weak, fine, subangular blocky
structure; friable when moist; neutral;
abrupt, wavy boundary.

to 60 inches, yellowish-brown (10YR 5/4) loam
till; massive; friable when meist; calcare-
ous .

A2--5

B--12

C--15

The A horizon ranges from 4 to 14 inches in

thickness. The Al horizon ranges from very dark
brown to dark brown. The AZ horizon is loam or
silt Joam. In places it contains enough sand to

make it feel gritty. Where present, the B horizom
is generally less than 5 inches thick and is c¢lay
loam or heavy loam. Depth to calcareous glacial
till ranges from 5 to 17 inches. The texture of the
till is loam, silt loam, coarse clay loam, or silty
¢lay loam.

Hennepin loam, 25 to 60 percent slopes (HeE).--
This soil occurs in long narrow strips less than 30
acres in size that are adjacent to drainageways.

Included in mapping are small, narrow bands of
less steep soils that have a somewhat thicker B
horizon than described as representative. Where
associated with Fox or Ockley soils in the western
part of the county, Hennepin soils on the upper
part of slopes have a gravelly substratum.

Almost all the acreage is woodland. Erosion is
a severe hazard where the cover vegetation is re-
moved. This soil is well suited to hardwood trees
and habitat for woodland wildlife. (Capability
unit Vile-2)

Kokomo Series

The Kokomo series consists of deep, very poorly
drained soils in slight depressions on upland till
plains. These soils formed under water-tolerant
grasses, shrubs, and hardwood trees.

The surface layer is silty clay loam about 15
inches thick. The upper 9 inches is very dark gray,
and the lower & inches is black,

The subsoil is neutral and is about 44 inches
thick. The upper part is dark-gray heavy silty
clay loam mottled with dark yellowish brown and
yvellowish brown. The lower part is olive-gray silty
clay loam mottled with strong brown and yellowish
brown.

The underlying material is brown, calcarecus loam
glacial till. It is friable.

Kokomo soils are high in organic-matter content.
The available water capacity is high, and the per-
meability is slow., If these soils are plowed when
wet, clods form that are difficult to break down
into a seedbed.



Most areas of Kokomo soils are intensively culti-
vated. Corn and soybeans are the main crops, but
small grains and legume-grass hay are also grown.
Areas of undrained Kokomo soils are generally wood-
land.

Representative profile of Kokomo silty clay
loam, 145 feet north of railroad and 155 feet east
of county road 50E, NW1/4 NW1/4 sec. 8, T. 23 N.,

R. 4 E., in a cultivated field:

Ap--0 to 9 inches, very dark gray {10YR 3/1) silty
clay loam; weak, fine and medium, granular
structure; friable when moist; neutral;
abrupt, smooth boundary.

A12--9 to 15 inches, black (10YR 2/1) silty clay
leam; wmoderate, fine and wedium, angular
blocky structure; firm when moist; neutral;
gradual, smooth boundary.

B2ltg--15 to 31 inches, dark-gray (5Y 4/1) heavy
5ilty clay loam that has common, medium,
distinct mottles of dark yellowish brown
(10YR 4/4) and few, medium, distinct mottles
of yellowish brown (10YR 5/6); moderate, me-
dium and fine, subangular hlocky and angular
blocky structure; firm when moist; thin, dis-
continuous films of olive-gray (5Y 5/2) clay
on ped faces; coatings of very dark gray
{10YR 3/1) silty clay loam on walls of root
channels; neutral; gradual, smooth boundary.

B22tg--31 to 59 inches, olive-gray (5Y 5/2) silty
clay loam that has common, ceocarse, distinect
mottles of strong brown (7.5YR 5/6) and vel-
lowish brown (10YR 5/8); moderate, coarse,
subangular blocky structure; firm when moist;
very thin, discontinuous films of olive-gray
(5Y 5/2) clay on many ped faces; 2 percent,
by volume, is till pebbles 5 to 10 milli-
meters in diameter; coatings of very dark
gray (10YR 3/1) silty clay loam on walls of
root channels; neutral; abrupt, wavy boundary.

Cg--59 to 64 inches, brown (10YR 5/3) loam till;
massive; friable when moist; calcareocus.

The A horizon ranges from 14 to 22 inches in
thickness and is black te very dark grayish brown.
Where Kokomo soils grade to Brookston soils, the A
horizen is thimner., The B horizen ranges from 31 to
60 inches in thickness. The texture is heavy silty
clay loam to silty clay. The texture of the under-
lving glacial till is loam, silt loam, or light clay
loam,

Kokomo silty clay lpoam (0 to 2 percent slopes)
(Kk) .--This so0il has the profile described as re-
presentative of the series. It occupies low depres-
sions and swales in most nearly level areas in the
county. It occurs in elongated areas less than 25
acres in size.

Included in mapping are small areas of soils that
have a few inches of stratified material over the
loam till substratum and, in the center of depres-
sions, small areas of soils that have calcareous
silt loam to silty clay layers at a depth of 18 to
36 inches. These lavers contaln numerous small
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shells and shell fragments. Also included are small
strips of Brookston silty clay loam on the upper
edges of depressions.

Wetness is the major hazard. If this soil is
plowed when wet, many large clods form that are
difficult to break down into a seedbed. Where ade-
quately drained, this soil is suited to all crops
commonly grown in the county. Where this soil is
not drained, it is ponded much of the year and is
used for pasture, woedland, or as habitat for wet-
land wildlife. (Capability unit IIw-1)

Kokomo silt loam, overwash {0 to 2 percent
slopes) (Ko}.--The profile of this soil is similar
to that described as representative of the series
except that the uppermost 10 to 18 inches is slight-
1y acid, dark-brown silt loam that is granular and
friable when moist. The underlying material is
fine sand, silt, or loam till.

Included with this soil in mapping are narrow
strips of Brookston and Kokomo silty clay loams
at the upper edges of depressions.

Wetness is the major hazard. Where adequately
drained, this soil is well suited to corn and soy-
beans. Drained secil is friable and ecasy to work.
Where this soil is not drained, it is ponded much
of the year and is used for pasture or as habitat
for wetland wildlife. (Capability unit IIw-1)

Linwood Series

The Linwood series consists of deep, very poorly
drained soils that have a muck surface layer over
mottled, medium-textured underlying material. These
soils occupy depressions 2 to 15 acres in size on
till plains. They formed under water-tolerant
hardwood trees, sedges, and grasses.

The surface layer is neutral, black muck about
18 inches thick.

The underlying material is very dark grayish
brown calcareous silt loam mottled with grayish
brown.

Linwood soils are very high in organic-matter
content. The available water capacity is high, the
water table is seasonally near the surface, and run-
off is very slow or ponded. The permeability of
the muck is rapid, and that of the underlying mate-
rial is mederate.

Most areas of Linwood soils are not drained and
are used as habitat for wetland wildlife or for
permanent pasture. Where adequately drained, these
soils are well suited to corn and vegetable crops.

Representative profile of Linwood muck, 1,121
feet west and 690 feet north of junction of county
roads 600C and 4005, SE1/4 SE1/4 sec. 24, T. 23
N., R. 4 E., in a field covered by scrub hardwoods
and grass:

1--0 to & inches, black (10YR 2/1} muck; weak, very
coarse, granular structure; friable when
moist; many, fine roots; neutral; clear,
smooth boundary.
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2--8 to 18 inches, black (l10YR 2/1) muck; massive
or weak, very coarse, angular blocky struc-
ture; friable when moist; neutral; abrupt,
wavy boundary.

ITC1--18 to 38 inches, very dark grayish brown (10YR
3/2) silt loam that has common, medium,
distinct mottles of gravish brown (10YR 5/2);
massive or weak, very cearse, prismatic
structure; friable when moist; black (5Y
2/1) organic coatings on ped faces; many
small shells and shell fragments in the low-
er part; neutral in the upper part grading
to calcareous in the lower part.

I1C2--38 te 60 inches, light brownish-gray (LOYR
6/2) silt loam that has many, medium, dis-
tinct mottles of yellowish brown {(10YR 5/6);
massive; friable when moist; many partly
decomposed shell fragments; calcareous.

The muck layer ranges from 12 to 26 inches in
thickness. The structure of the 2 horizon is weak
and varies from granular to blocky. The IIC horizon
is generally silt loam or loam and is neutral or
mederately alkaline. The content of small shells
and shell fragments varies widely.

Linwood muck (0 to 2 percent slopes) (Lw).--This
soil occupies swales and deep depressions throughout
the county. Incliuded in mapping are small areas
where the muck is 12 inches thick over silty clay
loam material. Also included are small areas of
Carlisle muck in the deepest depressions and small,
narrow strips of Kokomo and Brookston silty clay
loams near the edges of deep depressioms.

Wetness is the major hazard. Where adequately
drained, this seil is well suited to corn and some
vegetable crops. Soil blowing is a hazard where
this soil is cleared and drained. If well managed,
this soil can be cultivated intensively. (Capabil-
ity unit IIw-10)

Made Land

Made land {Ma} consists of refuse dumps on the
flood plains of major creeks. Areas no longer used
as refuse dumps are leveled and are covered with
several feet of cinders or dirt on which weeds and
grasses grow. (Capability unit VIIIs-2)

Miami Series

The Miami series consists of deep, well-drained,
gently sloping to strengly sloping soils on uplands.
These soils occupy narrow areas adjacent to Wildcat
Creek and its tributaries. These soils formed in
loam glacial till under a forest of mixed hardwoods.

The surface layer is dark-brown silt locam about
7 inches thick.

The subsoil is clay loam about 25 inches thick.
The upper three-fourths is dark vellowish brown and
strongly acid; the rest is olive brown and neutral.

The underlying material is olive-brown, calcare-
ous, loam glacial %ill,

1é

Permeability is moderate, and the available water
capacity is high. PRunoff is slow on gentle slopes
and very rapid on strong slopes.

Miami soils are used mostly for crops. Small
areas are in permanent pasture or are used for leg-
ume-grass hay. A few areas are woodlots 2 to 10
acres in size. Where fertilized and protected from
erosion, Miami soils are well suited to all crops
commonly grown in the county.

Representative profile of Miami silt loam, 2 to
6 percent slopes, 15 feet north and 75 feet east of
second fence cormer south of gravel pit, one-half
mile west and cne-eighth mile south of the NE. cor-
ner of sec. 8, T. 24 N., R, 4 E., in a cultivated
field:

Ap--0 to 7 inches, dark-brown (10YR 4/3) silt loam;
weak, medium, granular structure; friable
when moist; abundant, fine roots; slightly
acid; abrupt, smooth boundary.

I1B21t--7 to 17 inches, dark yellowish-brown {10YR
4/4) clay loam; moderate, mediuwm, subangular
blacky structure; firm when moist; thin films
of dark-brown (10YR 4/3)} clay on ped faces;
common, very small pebbles and a few pebbles
30 millimeters in diameter; few, fine roots
along ped faces; strongly acid; clear, wavy
boundary .

IIB22t--17 to 27 inches, dark yellowish-brown (10YR
4/4) clay loam; weak, coarse, subangular
blocky structure; firm when moist; thin
films of dark-brown (10YR 4/3) clay on ped
faces; many small glacial pebbles and a few
pebbles 30 millimeters in diameter; very few
roots, mostly along ped faces; strongly acid;
clear, smooth boundary,

TIB3t--27 to.32 inches, olive-brown (2.5Y 4/4) clay
loam; weak, very coarse, subangular blocky
structure; firm when meoist; very thin, dis-
continucus films of dark-brown (10YR 4/3)
clay on ped faces; many small glacial peb-
bles; neutral; abrupt, wavy boundary.

ITC--32 to 60 inches, olive-brown (2.5Y 4/4) heavy
leam till; massive; friable when moist; many,
small glacial pebbles and a few pebbles 1 to
3 inches in diameter; calcarecus.

The Ap herizon ranges from & to 10 inches in
thickness and is dark grayish brown or dark brown.
An A2, a Bl, or both of these horizons are commonly
present and singly or combined are 2 to 3 inches
thick. The B horizon ranges from 16 to 32 inches
in thickness. The IIB21t horizon ranges from silty
clay loam to clay leoam in texture. The lower B
horizons are heavy or light clay loam. The C hori-
zon is mainly loam, but may be light clay loam or
silt loam.

Miami silt loam, 2 tc 6 percent slopes, eroded
(MIBZ).--This soil has the profile described as
representative of the series. It occupies low
knolls adjacent to small drainageways. The largest
areas are near Wildcat Creek and its main tribu-
taries. The areas generally are elongated and range
from 2 to 50 acres in size.




Included in mapping are small areas of gently
sloping, severely eroded Miami soils in the middle
of some slopes. Narrow strips of Brookston silty
¢lay loam occur in some drainageways. Also included
are wooded areas of Miami silt loam that have a dark
surface layer 2 to 3 inches thick. Included in
Russiaville and Kokomo are areas formerly covered by
this soil that have been so mixed or disturbed by
community development that the soils cannot be
identified.

Limitations to use for crops are moderate. Ero-
sion is the main hazard. (Capability unit IIe-1)

Miami silt lgam, 6 to 12 percent slopes, eroded
(M1C2) .--The profile of this soil is similar to
that described as representative of the series ex-
cept that the surface layer is about & inches thick
and is mixed with a small amount of clay loam sub-
soil. The dark yellowish-brown subsoil is thinner
than that described.

This Miami soil occurs near the head of small,
intermittent streams and drainageways. The areas
are generally elongated and 2 to 15 acres in size.

Included with this soil in mapping are wooded
arcas of moderately sloping Miami silt loams that
have a surface layer 2 to 3 inches thick. Included
in Kokomo are areas formerly covered by this soil
that have been so mixed or disturbed by community
development that the soils cannot be identified.

This so0il is suited to small grains, pasture, and
hay. A row crop of corn or scybeans can be grown
occasionally. Erosion is a severe hazard where the
soils are cultivated. (Capability unit IIle-1)

Miami clay loam, 2 to 6 percent slopes, severely
eroded (MmB3).--The profile of this soil is similar
to that described as representative of the series
except that erosion has removed most of the original
surface seil. The plow layer consists mostly of the
dark yellowish-brown clay loam subsoil material mix-
ed with a small amount of the dark-brown surface
soil. This soil is lighter colored, contains less
organic matter, and is more difficult to plow than
the soil described as representative of the series.
The subscil is about 22 inches thick.

This Miami soil occupies long, narrow areas gen-
erally less than 8 acres in size near the heads of
small drainageways. Where surrounded by somewhat
poorly drained Crosby or Fincastle sgils, this seil
is referred to as clay knobs.

Included with this soil in mapping the western
part of the county are small areas of socils that
have a thin, sandy or gravelly clay loam layer above
the glacial till. Also included are small areas of
Miami silt loam, 2 to & percent slopes, eroded.

This soil is used for crops, mainly corn and soy-
beans. Becawuse it occurs in small areas, the soil
is generally managed the same way as the surrounding
soils. Erosion is a severe hazard. (Capability
unit IIle-1)

Miami clay loam, 6 to 12 percent slopes, severely

eroded (MmC3).--The profile of this soil is similar
te that described as representative of the series

except that erosion has removed most of the original
surface layer and, in places, the upper part of the
subsoil. The plow layer consists of the dark yel-
lowish-brown clay loam subsoil mixed with a small
amount of the original dark-brown surface soil.

This soil is lighter colored, contains less organic
matter, and is more difficult to plow than the soil
described as representative of the series. Depth to
calcareous loam glacial till is 24 to 28 inches.

This Miami soil occupies areas near the heads of
small intermittent streams and drainageways. The
areas are long and narrow and generally less than 20
acres in size.

Included in mapping are a few areas less than 24
inches deep over till and small areas of Miami silt
loam, 6 to 12 percent slopes, eroded. Also included
are small areas of soils that have a thin, sandy or
gravelly clay loam layer above the loam glacial
till,

This so0il is suited to small grains and pasture
crops. A row crop of corn or soybeans can be grown
occasionally. Trosion is a severe hazard. (Capa-
bility unit IVe-1)

Miami clay loam, 12 to 18 percent slopes, severe-
ly eroded (MmD3).--The profile of this soil is sim-
ilar to that described as representative of the
series except that the plow layer consists mostly of
the dark yellowish-brown c¢lay loam subsoil. 1In
places it is mixed with a small amount of the orig-
inal dark-brown surface scil. This Miami secil is
lighter colored, contains less organic matter, and
is underlazin by calcareous till at a depth of 24 to
28 inches.

This Miami soil occuples areas adjacent to Wild-
cat Creek and its tributaries. The areas are long
and narrow and generally less than 12 acres in size.
Runoff is very rapid.

Included in mapping are a few areas of soils that
are less than 24 inches deep over calcareous till.
Also included are small areas of steep soils that
have a thin subsoil.

This soil is well suited to pasture or hay. A
small pgrain, such as wheat or oats, can be grown
occasionally. Erosion is a severe hazard on culti-
vated soils. (Capability unit VIe-1)

Morley Series

The Morley series consists of deep, well-drained,
gently sloping to moderately sloping soils that are
along major drainageways. These soils formed in
calcareous silty clay loam glacial till under a
forest of mixed hardwoods.

The surface layer is dark grayish-brown silt loam
about 5 inches thick. It is friable and easy to
work . .

The subspil is about 28 inches thick. The upper
part is friable, dark yellowish-brown silt loam.

The middle part is medium acid, dark yellowish-
brown and dark-brown silty clay loam. The lower
part is slightly acid to mildly alkaline, dark-brown
silty clay loam.

17



The underlying material is brown, calcareous
silty clay loam till.

Morley soils are moderate in organic-matter con-
tent. Crops on them respond well to lime and a
complete fertilizer. The available water capacity
is high, permeability is slow, and runoff is slow
to rapid.

Morley soils are used mostly for crops. Where
limed and fertilized, and protected from erosion,
these soils are suited to all the crops commonly
grown in the county. Small areas are in permanent
pasture or are used for legume-grass hay. A few
areas are woodlots 2 to 10 acres in size.

Representative profile of Morley silt loam, 2 to
6 percent slopes, eroded, 40 feet west of the SE.
corner, NW1/4 NW1/4 NW1/4 sec. 11, T. 5 S5,, R.

23 N., in a cultivated field:

Ap--0 to 5 inches, dark grayish-brown (lOYR 4/2)
silt loam; moderate, medium, granular struc-
ture; friable when moist; many, fine roots;
few, small glacial pebbles; neutral; abrupt,
smooth boundary.

Bl--5 to 10 inches, dark vellowish-brown (10YR 4/4)
heavy silt loam; meoderate, fine and medium,
subhangular blocky structure; friable when
moist; coatings of grayish-brown (10YR 5/2)
silt on ped faces; few, small glacial peb-
bles; few roots; slightly acid; c¢lear, smooth
boundary .

B21t--10 to 16 inches, dark vellowish-brown (10YR
4/4) heavy silty clay loam; moderate, medium,
subangular blocky structure; firm when moist;
films of brown (10YR 5/3) c¢lay on ped faces;
many, small glacial pebbles; few roots,
mostly along ped faces; medium acid; clear,
wavy boundary.

B22t--16 to 25 inches, dark-brown (10YR 4/3) heavy
silty clay loam; moderate, coarse, angular
blocky structure; firm when moist; thin films
of brown (10YR 5/3) clay on ped faces; few,
fine roots along ped faces; many, small gla-
cial pebbles; medium acid; abrupt, wavy
boundary.

B3--25 to 33 inches, dark-brown (I0YR 4/3) silty
clay loam; moderate, coarse, angular blecky
structure; firm when moist; thin films of
grayish-brown (10YR 5/2) c¢lay on ped faces;
many glacial pebbles; very few roots along
ped faces; slightly acid in the upper part
and mildly alkaline in the lower part; clear,
wavy boundary.

C--33 to 48 inches, brown {10YR 4/3) silty clay loam
till; massive; firm when moist; many glacial
pebbles; calcareous.

The Ap horizon ranges from dark grayish brown to
brown and from 5 to 10 inches in thickness. The A2
and Bl horizons are mixed by plowing. The B horizon
ranges from dark yellowish brown to dark brown. The
Bl horizon ranges from heavy silt loam to silty
clay loam in texture, and the other B horizons range
from silty clay to heavy clay loam. Depth to cal-
careous silty clay loam glacial till ranges from 15
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to 36 inches, depending on the slope and degree of
erosion.

Morley silt loam, 2 to 6 percent slopes, eroded
(MrB2Y.--This soil has the profile described as
representative of the series. It occurs along Wild-
cat Creek and other streams and drainageways. The
plow layer is a mixture of the dark grayish-brown
surface soil and a small amount of dark yellowish-
brown silty clay loam subsoil material.

Included in mapping are wooded soils that have a
dark surface layer 2 to 3 inches thick. Also in-
cluded are small areas of Morley silty clay loam, 2
to 6 percent slopes, severely eroded, and of Blount
si1t loam, 2 to 4 percent slopes, eroded.

Erosion is a moderate hazard where this soil
is cultivated. {Capability unit Ile-6)

Morley silty clay loam, 2 to 6 percent slopes,
severely eroded {MsB3).--The profile of this soil
is similar to that described as representative of
the series except that the plow layer consists
largely of dark yellowish-brown silty clay loam sub-
soil mixed with a small amount of dark grayish-brown
silt loam surface soil. Also, the surface layer
is lighter in c¢olor, lower in organic-matter con-
tent, and more difficult to plow. This Morley soil
occupies areas along Wildcat Creek and other streams
and drainageways. Runoff is medium.

Included in mapping are small areas of Morley
$i1t loam, 2 to 6 percent slopes, eroded, and of
Blount silt loam, 2 to 4 percent slopes, eroded.

Because it occurs in small, irregularly shaped
areas, this soil is5 generally managed the same way
as the surrounding scils. Erosion is the main haz-
ard. This soil is moderately well suited to most
commonly grown crops. Limitations to use for crops
are severe. (Capability umit 1ITe-6)

Morley silty clay lcam, 6 to 12 percent slopes,
severely eroded (MsC3).--The profile of this soil
is similar to that described as representative of
the series except that erosion has removed most of
the original surface layer and part of the subsoil.
This soil is lighter colored, contains less organic
matter, and is more difficult to plow than Morley
silt loam, 2 to 6 percent slopes, eroded. The plow
layer consists mostly of dark vellowish-brown silty
clay loam subsoil mixed with a small amount of the
original dark grayish-brown silt loam surface layer.
Depth to the underlying calcareous silty clay loam
glacial till ranges from 15 to about 22 inches.
This Morley soil occupies areas adjacent to Wildcat
Creek and other streams and drainageways.

Included in mapping are small areas of strongly
sloping soils that have a dark grayish-brown silt
loam surface layer 4 to 6 inches thick. Also in-
cluded in the east-central part of the county are
small areas of steep soils that have little or none
of the original surface layer.

This soil is well suited to small grains and
pasture crops. It is only moderately well suited to
row crops, but corn or soybeans can be grown occa-
sionally. Erosion is a severe hazard. (Capability
unit IVe-6)




Ockley Series

The Ockley series consists of deep, well-drained,
level and gently sloping soils on outwash terraces.
These soils are adjacent to the bottom lands of
major streams, mainly in the western half of the
county. They formed in loess 12 to 24 inches thick
and the underliying strata of gravel and sand.

The surface layer is dark grayish-brown silt loam
about 8 inches thick.

The subsoil is about 46 inches thick. The upper
part is strongly acid, dark yellowish-brown silty
clay loam. The middle part is medium acid, brown
clay loam and sandy clay loam. The lower part is
neutral, dark-brown gravelly clay leam, tongues of
which extend into the underlying material.

The underlying material is yellowish-brown, cal-
careous, stratified gravel and sand.

Ockley soils are moderate in organic-matter con-
tent. The available water capacity is high, and the
permeability is moderate. The plow layer is easy
to work and is medium acid unless limed. Crops re-
spond well to additions of lime and fertilizer.

Ockley soils are well snited to all crops common-
ly grown in the county. Most areas are intensively
cultivated to corn and soybeans. Small grains and
legume-grass hay are also grown. A few areas are
in small woodlots.

Representative profile of Ockley silt loam, @ to
2 percent slopes, 30 feet east and 20 feet south of
the center of NW1/4 NEL1/4 sec. 5, T. 24 N., R. 3
E., in a cultivated field:

Ap--0 to 8 inches, dark grayish-brown (10YR 4/2}
silt loam:; weak, medium and fine, granular
structure; friable when moist; neutral;
abrupt, smooth boundary.

B21t--8 to 16 inches, dark yellowish-brown (10YR
474 light silty clay loam; moderate, medium,
subangular blocky structure; firm when moist;
films of dark yellowish-brown (10YR 3/4) clay
on ped faces; strongly acid; clear, wavy
boundary .

1IE22t--16 to 29 inches, brown (7.5YR 4/4) clay
loam; moderate, medium, subangular blocky
structure; firm when moist; films of davk
reddish-brown (5YR 3/4) clay on ped faces;
medium acid; clear, wavy houndary.

TIR23t--29 to 39 inches, brown (7.5YR 4/4) sandy
clay loam; weak, coarse, subangular blocky
structure; firm when moist; films of dark
reddish-brown [S5YR 3/4) clay on ped faces;
medium acid; clear, wavy boundary.

11B3t--39 to 54 inches, dark-brown (10YR 3/3) grav-
elly clay loam; weak, coarse, subangular
blocky structure; friable when moist; thin
films of dark reddish-brown (5YR 3/4) clay on
ped faces; neutral; abrupt, irregular bound-
ary.

111C--54 to 100 inches, vellowish-brown (10YR 5/4),
stratified gravel and sand; single grain;
loose; calcareous.

The loess mantle ranges from 12 to 24 inches in
thickness. The Ap horizon is dark grayish brown,

brown, or dark brown. Where Ockley soils grade to
Fox soils, the B21t horizen is silty clay loam that
contains enough sand to make it feel gritty. The
thickness, number, and length of tongues in the
1IB3t horizon vary. Depth to the loose gravel and
sand ranges from 42 to 60 inches.

Ockley silt loam, 0 to 2 percent slopes (OcA).--
This soil has the profile described as representa-
tive of the series. It occupies irregularly shaped
areas normally less than 30 acres in size that are
10 to 40 feet above soils on bottom lands. Runoff
is slow.

Included with this scil in mapping are small
areas of Fox silt loam, 0 to 2 percent slopes, and
of Ockley silt loam, loamy substratum, 0 to 2 per-
cent slopes. Also included are a few small areas
of nearly level, wooded Ockley silt loam that has a
very dark gray surface layer 1 to 3 inches thick.
In other included areas, the lower part of the sub-
s0il is a sandy rather than a gravelly clay loam,

Most of the acreage is intensively cultivated.
Erosion is a slight hazard. During dry years,
drought is a slight hazard late in the growing sea-
son. (Capability unit I-1)

Ockley silt loam, loamy substratum, 0 to 2 per-
cent slopes (OkA).--The profile of this soil is
similar to that described as representative of the
series, but this soil is underlain by calcareous,
loamy glacial till, is gravelly or sandy clay loam
in the lower part of the subsoil, and in some places
has as much as 12 inches of loose gravel and sand
over the till. In wooded areas this soil has a
very dark grayish-brown surface layer about 2 inches
thick. This soil occupies areas where the outwash
terraces grade to the upland till plains. The
largest areas are 1/8 to 1/2 mile from Wildcat Creek
or its main tributaries. Areas of this soil are ir-
regular in shape and generally are less than 30
acres in size. Runoff is slow.

Included with this soil in mapping are small
areas of Ockley silt loam, 0 to 2 percent slopes,
and narrow strips of Ockley silt leam, lgamy sub-
stratum, 2 to 6 percent slopes, eroded.

Most of the acreage is intensively cultivated to
corn or soybeans. Erosion is a slight hazard.
During dry vears, drought is a slight hazard late
in the growing seasomn. (Capability unit I-1)

Ockley silt loam, 2 to 6 percent slopes, eroded
(0cB2] .--The profile of this soil is similar to that
described as representative of the series except
that the plow layer is a mixture of the original
dark grayish-brown surface soil and a small amount
of dark yellowish-brown silty clay loam subsoil.,
This soil occupies outwash terraces that are 10 to
40 feet higher than the adjacent bottom lands.

Areas are generally long and narrow and range from
2 to 25 acres in size. Runoff is medium.

Included with this soil in mapping are small
areas of Ockley silt loam, O to 2 percent slopes,
and & few strips of Ockley silt loam, loamy substra-
tum, 2 to 6 percent slopes, eroded. Also included
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in wooded areas are soils that have a very dark
grayish-brown surface layer about 2 inches thick.

This soil has only moderate limitations if used
for the crops commonly grown in the county. Erosion
is the main hazard. In dry years, drought is a
slight hazard late in the growing season. (Capabil-
ity unit Ile-3)

Ockley silt loam, loamy substratum, 2 to 6 per-
cent slopes, eroded (OkE2).--The profile of this
soil 1s similar to that described as representative
of the series except that it is underlain by
calcareous loam glacial till, that the lower part of
the subsoil is gravelly or sandy clay loam, and
that in places as much as 12 inches of loose gravel
and sand is over the glacial till. This soil oe-
cupies areas where the outwash terraces grade to
the upland till plains. The largest areas are 1/8
to 1/2 mile from Wildcat Creek or its main tribu-
taries. Soil areas are elongated and generally less
than 15 acres in size. Runoff is slow.

Included with this soil in mapping are smatl
areas of Ockley silt Joam, 2 to 6 percent slopes,
eroded. Also included are wooded areas where this
s0il has a2 very dark grayish brown surface layer
gbout 2 inches thick.

Limitations to use for crops commonly grown in
the county are moderate. Erosion is the main haz-
ard. In dry years, drought is a slight hazard late
in the growing seasomn. (Capability unit IIe-3)

Patton Series

The Patton series consists of deep, very poorly
drained seils in wide, shallow valleys in the up-
land till plains. These soils formed under swamp
grass, water-tolerant shrubs, and hardwood trees.

The surface layer is black silty clay loam about
12 inches thick,

The subsoil is silty clay loam about 25 inches
thick. The upper part is dark gray and has strong-
brown mottles. The middle part is dark gray and
gray and has dark-brown mottles. The lower part is
gray and has vellowish-brown mottles.

The underlying material is stratified, olive silt
loam, silt, and fine sand mottled with vellowish
brown and gray. Tt is friahle and calcareous.

Patton soils are high in organic-matter content,
Crops on these soils respond well to a complete
fertilizer, but normally do not need lime. The
available water capacity is high, and the permeabil-
ity is moderately slow. The water table is high,
and tile drains are needed for good crop growth. If
these s0ils are plowed when wet, many large clods
form that are hard when dry and are difficult to
break down inte a seedhed.

Most areas of Patton soils are intensively cul-
tivated. Where adequately drzined, these soils are
well suited to ail crops commonly grown in the
county. Corn and soybeans are the main crops, but
small grains and legume-grass hay are also grown.
Woodlots 2 to 10 acres in size are in some areas of
undrained soils.

20

Representative profile of Patton silty clay loam,
loamy substratum, 413 feet south and 124 feet east
of NW. corner of NE1/4 NW1/4 sec. 7, T. 24 N., R.

3 E., in a cultivated field:

Ap--0 to 8§ inches, black (10YR 2/1) silty clay loam;
weak, fine and medium, granular structure;
firm when moist; many, fine roots; neutral:
abrupt, smooth boundary.

Al2--8 to 12 inches, black (10YR 2/1) fine-silty
clay loam; weak, fine, granular structure;
fitTm when moist; neutral, graduwal, smooth
boundary .

B21g--12 to 15 inches, dark-gray (5Y 4/1} silty
clay lcoam that has common, medium, distinct
mottles of strong brown (7.5YR 5/6); moder-
ate, fine and mwedium, angular blocky struc-
ture; firm when moist; stains of very dark
gray (10YR 3/1) organic material on ped
faces; few, fine roots; neutral; clear,
smooth boundary.

B2Z2g--15 to 32 inches, dark-gray (N 4/0} silty clay
loam that has many, medium, distinct mottles
of dark brown (7.5YR 4/4); moderate, medium,
angular blocky structure; discontinuous
stains of very dark gray (10YR 3/1) organic
material on ped faces; firm when moist; neu-
tral; clear, smooth boundary.

B3g--32 to 37 inches, gray (5Y 5/1) silty clay loam
that has many, coarse, prominent mottles of
yellowish brown (10YR 5/6) and yellowish red
(5YR 5/8); moderate, coarse, angular blecky
structure; firm when moist; neutral in upper
part becoming mildly calcareous in lower
part; abrupt, wavy boundary.

Cg--37 to 72 inches, olive (5Y 5/3), stratified silt
loam, silt, and fine sand that have common,
medium, distinct mottles of yellowish brown
(10YR 5/6) and gray (SY $/1); massive; fri-
able when moist; calcareous.

Where Patton soils grade to Fincastle or Crosby
soils, the surface layer contains less organic mat-
ter. Ap and AlZ horizons range from black to very
dark gray, and their combined thickness is 10 to 14
inches. The B horizons are heavy silty clay loam
to light silty clay loam. Depth to the C heorizon
ranges from 34 to about 60 inches. The thickness
and sequence of the stratified layers of silt, silt
loam, loamy sand, and sand vary within short dis-
tances.

Patton silty clay loam, loamy substratum (0 to
2 percent slopes) (Pa).--This soil has the profile
described as representative of the series. It
occupies wide, shallow valleys in the upland till
plains. The areas of this soil are elongated and
generally less than 50 acres in size. Runoff is
very slow ar ponded.

Included in mapping are irregularly shaped areas
where the substratum is sandy and gravelly in
places. Most are 4 to 20 acres in size and are in
the western part of the county. The largest (E1/2
sec. 14, NW1/4 sec. 13, T. 24 N., R. 4 E.} is about




100 acres in size. Also included are small areas of
Brookston silty clay loam around the edges of the
valleys and Kokomo silty clay loam in the deeper
depressions.

Wetness is the major hazard. Where adequately
drained, this soil is well suited to all crops com-
menly grown. {Capability unit IIw-1)

Patton silty clay loam, occasionally flooded
{Pc).--This soil ceccupies shallow swales adjacent
to steep breaks in the flood plains. The areas of
this s0il are elongated and generally less than 10
acres in size. This so0il has a profile similar to
that described as representative of the series,
except that the upper part of the subsoil is light
$ilty clay loam and the depth to underlying strati-
fied material is about 50 inches.

Included in mapping are small areas of soils that
have less clay and more sand in the surface layer.
Alsc included are small, narrow areas of Shoals silt
loam and Genesee silt loam.

This soil is wet all year. It is flooded by
streams and receives runoff water from steep soils
and from springs at the base of escarpments. Where
protected from floods by levees and adequately
drained, this soil is well suited to growing corn
continuously. Areas of undrained soil provide suit-
able habitat for wetland wildlife. (Capability unit
ITw-1)

Pewamo Series

The Pewamo series consists of deep, very poorly
drained so0ils in slight depressions in the upland
till plains. These soils formed under swamp grass,
water-tolerant shrubs, and hardwood trees.

The surface layer is very dark gray silty clay
loam about 12 inches thick.

The subsoil is about 37 inches thick. The upper
part is dark-gray silty clay mottled with olive
brown and olive vellow, the middle part is gray
silty clay loam mottled with olive vellow, and the
lower part is gray silty clay mottled with vellowish
hrown.

The underlying material is vellowish-brown silty
clay loam glacial till mottled with reddish vellow
and dark grayish brown,

Pewamo soils are high in corganic-matter content.
These soils are neutral, and crops on them respond
well to a complete fertilizer. The available water
capacity is high, and the permeability is very slow.
The water table is seasonally high, and artificial
drainage is needed to insure good crop growth. If
these so0ils are plowed when wet, many large clods
form that are difficult to break down into a seed-
bed.

Where adequately drained and fertilized, Pewamo
soils are well suited to all crops commonly grown
in the county.

Representative profile of Pewamo silty clay loam,
280 feet south and 320 feet east of the NW. corner,
SW1/4 NW1/4 sec. 12, T. 24 N., R, 5 E., in a cul-
tivated field:

Ap--0 to 7 inches, very dark gray (10YR 3/1) silty
clay loam; moderate, medium, granular struc-
ture; firm when moist; many, fine roots;
neutral; abrupt, smooth boundary.

Al2--7 to 12 inches, very dark gray (10YR 3/1) silty
clay loam, very dark grayish brown (10YR 3/2)
when crushed; moderate, fine and medium, sub-
angular blocky structure; firm when moist;
thin, discontinuous films of very dark gray
(10YR 3/1) clay on ped faces; many, fine
roots; neutral; clear, wavy boundary.

B21ltg--12 to 22 inches, dark-gray (10YR 4/1) silty
clay that has common, medium, distinct mot-
tles of light olive brown (2.5Y $/4) and
olive yellow (2.5Y 6/6); wmoderate, medium,
prismatic structure that breaks to strong,
medium, angular blocky; firm when moist;
thin films of very dark gray (10YR 3/1) clay
on ped faces; few, fine roots along cleavage
planes; neutral; clear, wavy boundary.

B22tg--22 to 37 inches, gray (10YR 5/1) heavy silty
clay loam that has common, medium, distinct
mottles of olive vellow (2.5Y 6/6); moderate,
medium, prismatic structure that breaks to
strong, medium, angular blocky; firm when
moist; medium films of dark-gray (10YR 4/1})
clay on ped faces; very few, fine roots along
cleavage planes; root channels that are fill-
ed with very dark gray (10YR 3/1) silty clay
loam; neutral; clear, wavy boundary.

B3tg--37 to 49 inches, gray (10YR 5/1) light silty
clay that has many, coarse, distinct mottles
of yellowish brown (10YR 5/6); weak, coarse,
subangular blocky structure; firm when moist;
films of dark-gray {(10YR 4/1) clay on ped
faces; root channels that are filled with
very dark gray (10YR 3/1) silty clay loam;
neutral; abrupt, wavy boundary.

Cg--49 to 60 inches, yellowish-brown (10YR 5/6)
silty clay loam till that has many, medium,
distinct mottles of reddish vellow (7.5YR
6/6) and dark grayish brown (2.5Y 4/2);
streaks of gray (N 5/0 and N 6/0) lime along
cleavage planes; massive or weak, very
coarse, subangular blecky structure; firm when
moist; calcareous.

The combined thickness of the Ap and Al2 horizons
ranges from 10 to 14 inches; these horizons are
black to very dark grayish brown. The B horizons
are gray, dark-gray, or olive-gray silty clay or
silty clay loam. Depth to the C horizon ranges from
35 to 68 inches, but it generally is 35 to 49
inches.

Pewamo silty clay loam (Pe).--This soil occupies
depressions, swales, and narrow necks that connect
large areas of Blount soils. Runoff is very slow
or ponded. '

Included in mapping are small areas of Blount
silt loam, ¢ to 2 percent slopes. Where the Pewamo
seil grades to Blount silt loam, it has a thinner
and lighter colored surface layer than that
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described as representative, Small, narrow bands of
spils that are covered by less than 6 inches of
eroded material are included where the Pewame soils
are adjacent to Blount silt loam, 2 to 4 percent
slopes, eroded.

Almost all the acreage is intensively cultivated.
Corn and soybeans are the main crops. Small areas
are used for pasture or hay or for woodland. |Wet-
ness is the main hazard. (Capability unit ITw-1)

Quarries

Quarries (Qu) cccur mainly in the central part of
the county. The only quarry presently used as a
source of limestone is southwest of Kokomeo., All
others have been abandoned and are partly filled
with water, Vegetation, where present, consists
mainly of weeds, briers, and scrub trees that pro-
vide some food and habitat for birds and other wild-
life. (Capability umit VIIIs-2)

Russell Series

The Russell series consists of deep, well-drain-
ed, nearly level and gently sloping soils on upland
till plains. They formed in moderately thick de-
posits of loess and the underlying loam glacial till
under a forest of mixed hardwoods.

The surface layer is dark grayish-brown silt loam
about 8 inches thick,

The subsoil is about 55 inches thick. The upper
part is mainly strongly acid, dark yellowish-brown
silty clay loam, and the middle part is dark-brown
¢lay loam. The lower part is friable, dark-brown
loam that is strongly acid in its upper part and
neutral in its lower part,

The underlying material is calcareous, yellowish-
brown loam glacial till.

Russell soils are moderate in organic-matter con-
tent. The permeability is moderate, and the avail-
able water capacity is high. Runoff is slow on the
gently sloping soils and very slow on the nearly
level soils.

Most areas of Russell soils are intensively cul-
tivated. Where adequately fertilized, these soils
are well suited to all crops commonly grown in the
county. The main crops are corn and soybeans, but
small grains and legume-grass hay are also grown.
Small woodlots are in some areas. Management to con-
trol tunoff and erosion is needed on the gently
sloping soils.

Representative profile of Bussell silt loam, 0 to
2 percent slopes, 800 feet west and 145 feet south
of the NE. corner, NE1/4 NW 1/4 sec, 5, T, 24 N.,

R. 2 E., in a cultivated field:

Ap--0 to 8 inches, dark grayish-brown {10YR 4/2)
5ilt loam; weak, medium, granuvlar structure;
friable when moist; slightly acid; abrupt,
smooath boundary.

to 11 inches, dark yellowish-brown (10YR 3/4)
5ilt loam; moderate, fine, subangular blocky

Bl1--8
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structure; friable when moist; strongly acid;
abrupt, smooth boundary.

B21t--11 to 23 inches, dark yellowish-brown {10YR
4/4) silty clay loam; moderate, fine and medi-
wum, subangular blocky structure; firm when
moist; thin films of dark-brown (10YR 3/3)
clay on many ped faces; strongly acid; clear,
wavy boundary.

B22t--23 to 32 inches, dark yellowish-brown (10YR
4/4) silty clay loam; moderate, medium and
coarse, subangular blocky structure; firm
when moist; thin films of dark-brown {10YR
3/3) clay on ped faces; strongly acid; grad-
ual, wavy boundary.

1IB23t--32 to 44 inches, dark-brown (7.5YR 4/4)
clay loam; moderate, very coarse, subangular
blocky structure; firm when moist; thin films
of dark-brown (10YR 3/3) clay on many ped
faces; strongly acid; gradual, wavy boundary.

I1IB3--44 to 63 inches, dark-brown (7.5YR 4/4) loam;
massive or weak, medium, subangular blocky
structure; friable when moist; strongly acid
in upper part, grading to neutral in lower
part; abrupt, wavy boundary.

11C--63 to 74 inches, vellowish-brown (10YR 5/4)
loam till; massive; friable when moist;
calcareous.

The Ap horizon ranges from 6 to 10 inches in
thickness and from dark grayish brown to yellowish
brown in color. The AZ and Bl horizons are gener-
ally mixed by deep plowing. The combined thickness
of the silty layers varies within short distances,
but it is more than 18 inches in ali Russell soils.
The B horizens are dark yellowish brown, dark brown,
or brown. Depth to the C horizon ranges from 42 to
68 inches.

Russell silt loam, 0 to 2 percent slopes (RuA).--
This soil has the profile described as representa-
tive of the series. It occurs mainly in Honey
Creek township and in the southern part of Monroe,
the western part of Harrison, and the northwestem
part of Ervin townships. The areas of this soil are
irregularly shaped and generally less than 40 acres
in size. These areas are adjacent to somewhat poor-
1y drained Fincastle soils. In many places strata
of loose gravel and sand 5 to 30 feet thick are be-
low a depth of 6 to 12 feet. Runoff is very slow.

Included in mapping are soils that have yellow-
ish-brown and brownish-gray mottles below a depth of
2 feet. Also included, in areas 1/2 mile from the
bottom land of major streams in the western part of
the county, are small areas where a layer of sandy
loam 2 to 6 inches thick is above the unweathered
glacial till. In a few areas are soils that have a
thin mantle of silt and that are leached to a depth
of less than 42 inches.

Most of this soil is intensively cultivated. Ero-
sion is a slight hazard. (Capability unit I-1)

Russell silt loam, 2 to G percent slopes, eroded
{RuBZ) .--The profile of this soil is similar to that
described as representative of the series except




that the plow layer is brown surface soil mixed with
a moderate amount of dark yellowish-brown silty clay
loam subsoil. This soil occupies low knolls and
narrow strips adjacent to small drainageways. The
largest areas are 1/4 to 1/2 mile from Wildcat Creek
and its main tributaries. The areas of this soil
are generally long and narrow and range from 2 to
about 50 acres in size.

Included in mapping are small areas of soils that
are mottled below a depth of 2 feet, and areas of
wooded soils.that have a very dark grayish brown
surface layer 2 to 3 inches thick. Alsec included
are small narrow strips of Russell silt loam, O to
2 percent slopes.

Limitations to use for crops are moderate. Ero-
sion i1s the major hazard where this soil is culti-
vated. (Capability unit Iie-3)

Shoals Series

The Shoals series consists of deep, friable,
somewhat poorly drained soils on bottom lands.

These soils occur on relatively narrow flood plains
and in slight depressions in the larger flood
plains. They formed in alluvium washed from
highly calcareous glacial drift under a forest of
mixed hardwood trees.

The surface layer is dark grayish-brown silt loam
about 7 inches thick. It is friable and easy to
work.

The underltying material, to a depth of 60 inches,
is dark grayish-brown silt leam. The upper part has
gray mottles, the middle part has dark-brown mot-
tles, and the lower part has yellowish-brown mot-
tles.

Shoals soils are moderate in organic-matter con-
tent. The permeability is moderate, and the avail-
able water capacity is high. Crops on these soils
generally do not need lime, but they do respond
well to a complete fertilizer. BRunoff is very slow,
and the water table is seascnally high. These soils
are flooded by water from creeks and by runoff water
from adjacent uplands. Drainage is needed to insure
good crop growth.

Where adequately drained and fertilized, Shoals
soils are well suvited to all crops commonly grown
in the county. The Shoals soils on the flood
plains of Wildcat Creek are used for crops, but the
30ils in narrow bottoms are used mostly for perman-
ent pasture or are in trees.

Representative profile of Shoals silt loam, at
the SE. corner, NW1/4 sec. 32, T. 24 N., R. 3 E.,
in a cultivated field:

Ap--00 to 7 inches, dark grayish-brown (10YR 4/2)
silt loam; weak, medium, granular structure;
friable when moist; many, fine roots; neutral;
clear, smooth boundary.

Clg--7 to 13 inches, dark grayish-brown (10YR 4/2)
5ilt loam that has many, medium, distinct
mottles of dark gray (N 4/0) and dark reddish
brown (2.5Y 3/4); weak, medium, granular
structure; friable when moist; neutral; clear,
wavy boundary.

C2g--13 to 25 inches, dark grayish-brown (10YR 4/2)
silt loam that has many, fine, faint mottles
of dark brown (7.5YR 4/4); weak, wedium,
gramilar structure; friable when moist; cal-
careous ; clear, wavy boundary.

C3g--25 to 60 inches, dark grayish-brown (10YR 4/2)
sitt loam that has common, fine, distinct
mottles of yellowish brown (10YR 5/4) and
dark brown (10YR 3/3); weak, medium, granu-
lar structure; friable when moist; calcare-
ous.

The Ap horizon ranges from 5 to 8 inches in
thickness and is very dark grayish brown, dark
brown, or dark grayish brown. The reaction is neu-
tral or slightly alkaline. Depth to mottling
ranges from 5 to 13 inches. Thin layers of loam,
sandy loam, and loamy sand may be present at a
depth of 20 inches or more. Thick strata of gravel
and sand are common below a depth of 48 inches in
soils on the flood plain of Wildcat Creek.

Shoals silt ioam (Sh).--This soil is nearly level
and occupies areas in narrow stream bottoms and
narrow strips on larger flood plains. The aveas of
this soil are generally elongated and range from 10
to 200 acres in size.

Included in mapping are small areas of soils
that are not mottled above a depth of 13 inches.
These soils occupy slightly elevated areas on the
flood plains. Included in slight depressions ad-
jacent to steep soils are a few narrow strips where
the surface laver is dark and the subsoll is grayer
than described as representative. Also included
are small areas of Genesee silt loam.

The main hazards are flooding by streams and
ponding by runoff water from uplands. In the
narrow bottoms, a few, small areas are in corn. On
the flood plains of Wildcat Creek, Shoals soils arve
used mostly for corn and only a few areas are used
for woodland or permanent pasture. {Capability
unit IIw-7)
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USE AND MANAGEMENT OF THE SQILS

The soils of Howard County are used mainly for
growing cash grains and for raising livestock. This
section explains how the soils can be managed for
these main uses, and also how they can be managed as
woodland and as habitat for wildlife.

Capability Grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops.
The groups are made according to the limitations of
the 50ils when used for field crops, the risk of
damage when they are used, and the way they respond
to treatment. The grouping does not take into ac-
count major and generally expensive landforming that
would change slope, depth, or other characteristics
of the soils; does not take into consideration pos-
sible but unlikely major reclamation projects; and
does not apply teo rice, cranberries, horticultural
crops, 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 classifica-
tion is not a substitute for interpretations de-
signed to show suitability and limitations of groups

of soils for range, for forest trees, or engineering.

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

CAPABILITY CLASSES, the broadest groups, are de-
signated by Roman numerals I through VIII. The nu-
merals indicate progressively greater limitations
and narrower choices for practical use, defined as
follows:

Class I soils have few limitations that restrict
their use.

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

Class III soils have severe limitations that re-
duce the choice of plants, require special
conservation practices, or both.

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

Class V soils are not likely to erode but have
other limitations, impractical to remaove,
that limit their use. (None of the spils in
Howard County is in Class V.)

Class VI seoils have severe limitations that make
them generally unsuited to cultivation and
limit their use largely to pasture or range,
woodland, or wildlife habitat.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that
restrict their use largely to pasture or
range, woodland, or wildlife habitat.
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Class VIIT soils and landforms have limitations
that preclude their use for commercial crop
production and restrict their use to recrea-
tion, wildlife habitat, or water supply, or to
esthetic purposes.

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter,
€, W, s, or ¢, to the class numeral, for example,
Tle. The letter e shows that the main limitation
is risk of erosion unless close-growing plant cover
is maintained; w shows that water in or on the soil
interferes with plant growth or cultivation (in some
soils the wetness can be partly corrected by artifi-
cial drainage); s shows that the soil is limited
mainly because it is shallow, droughty, or stomy;
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 ¢lass I there are no subclasses, because the
soils of this class have few limitations.

CAPABILITY UNITS are soil groups within the sub-
classes. The soils in one capability unit are
enough alike to be suited to the same crops and pas-
ture plants, to require similar management, and to
have similar productivity and other responses to
management. Thus, the capability unit is a conven-
ient grouping for making many statements about man-
agement of soils. Capability units are generally
designated by adding an Arabic numeral to the sub-
class symbol,; for example, IIe-3 or IIIe-6. Thus,
in one symbol, the Roman numeral designates the
capability class, or degree of limitation; the small
letter indicates the subclass, or kind of limitation,
as defimed in the foregoing paragraph; and the
Arabic numeral specifically identifies the capabil-
ity unit within each subclass.

In the following pages the capability units in
Howard County are described and suggestions for the
use and management of the soils are given.

Management by Capability Units

In this subsection the scils of Howard County are
placed in capability units and each unit is dis-
cussed. Each unit consists of soils that have about
the same limitations, need about the same management,
and respond to this management in about the same
way. The discussions of the capability units de-
scribe the soil or soils in the units, name suitable
crops or kinds of farming, and give suitable crop-
ping systems and suggestions for management. The
cropping systems given are only examples; other sys-
tems may be as well suited. Representatives of the
S0il Conservation Service will help you select a
cropping system suitable for your soils,

The names of the so0il series represented in each
capability unit are given. However, this does not
mean that all the soils in the series are in the
unit. To find the unit in which a given s0il has
been placed, refer to the "Guide to Mapping Units"
at the back of this survey.



Approximately 60 percent of the acreage in the
county is intensively cultivated. The main crops
are corn, soybeans, wheat, oats, and tomatoes. Wet-
ness is a hazard in more than 83 percent of the cul-
tivated areas, and erosion is a hazard in about 12
percent. Only about 5 percent of the soils have few
limitations that restrict their use for crops.

Artificial drainage is required on most cultiva-
ted soils. Covered drains, such as tile, can be in-
stalled beneath the surface to lower the water
table, to serve as outlets for other tile drains, or
to remove surface water. Surface drains are gener-
ally shallow graded ditches that carry surface
water from depressional areas to an outlet. They
can be crossed easily by farm machinery. Open
drainage ditches are dug primarily as outlets for
tile or surface drains. They are generally 4 to 8
feet deep and cannot be crossed by farm machinery.

Gently sloping to strongly sloping soils require
management that controls runoff and erosion. Among
the practices most common in the county are contour
plowing, sodding waterways, and keeping tillage to
a minimum, Tilth can be maintained and erosion can
be contrelled by planting crops for cover and green
manure, and by utilizing crop residues.

All the cultivated soils in the county need fer-
tilizer, and many need lime. Dark-colored secils in
depressional areas and nearly level soils on bottom
lands generally do not need lime. The kind and
amount of fertilizer and lime to be applied should
be determined by soil tests.

Capability Unit I-1

This unit consists of deep, well-drained, moder-
ately permeable, medium-textured, nearly level soils
of the Ockley and Russell series. These soils occur
on upland till plains and outwash terraces. Runoff
is very slow, and erosion is a slight hazard. The
natural fertility and organic-matter content are
moderate, and the available water capacity 1is
high.

These soils are suited to the crops commonly
grown in the county. Corn and soybeans are the main
crops, but small grains and legume-grass mixtures
are also grown.

The soils in this unit are easy to cultivate, and
crops on them respond extremely well to good manage-
ment. Management is needed to maintain organic-
matter content and improve tilth. Effective prac-
tices are utilizing crop residues and growing crops
for winter cover and for green manure.

Many cropping systems are suitable.
can be used to grow corn continuously.

These soils

Capability Unit I-2

Only Genesee silt loam is in this unit. This is
a deep, well-drained, moderately permeable, medium-
textured, nearly level spil that occurs on bottom
lands. Runoff is very slow, and erosion generally

is a slight hazard. Along streambanks erosion is a
severe hazard. This soil is neutral or mildly alka-
line. The natural fertility is high, the organic-
matter content is moderate, and the available water
capacity is high.

This soil is well suited to soybeans and pasture
CYrops.

Management is needed to control wild grasses and
weeds and to maintain organic-matter content and
fertility. Minimum tillage is helpful in maintain-
ing good tilth. Floods are a hazard late in winter
and in spring, but crops are not normally damaged.
Rye or ryegrass can be grown for cover and for green
manure. A permanent cover of grass or trees on the
banks of streams helps to reduce erosion. Corn can
be grown continucusly.

Capability Unit I1le-1

Only Miami silt lecam, 2 to & percent slopes,
eroded, is in this unit. This is a deep, well-drain-
ed, medium-textured seil that occurs on upland till
plains. TRunoff is slow, and evosion is & moderate
hazard. The natural fertility and organic-matter
content are moderate, and the available water capac-
ity is high.

This soil is suited to the crops commonly grown
in the county. The main crops are corn and soy-
beans, but small grains and legume-grass mixtures
are also grown,

This soil is easy to cultivate, and crops on it
respond well to good management. Management is
needed to reduce erosion and maintain organic-matter
content and fertility. Effective practices are
leaving crop residues on the surface and growing
crops for winter cover and green manure. Keeping
tillage to a minimm, sodding waterways. and plowing
on the contour also help reduce erosion

A suvitable cropping system is a row crop followed
by a small grain and then pasture. Row crops can be
grown more often if management is intensive.

Capability Unit Ife-3

This unit consists of deep, well-drained, moder-
ately permeable, medium-textured, gently sloping
soils of the QOckley and Russell series. These soils
occur on upland till plains and outwash terraces.
They have a moderately fine textured subsoil that is
overlain by about two feet of loess, Runoff is
slow, and erosiocn is a moderate hazard. The natural
fertility and organic-matter content are moderate,
and the available water capacity is high.

The soils in this unit are suited to the crops
commonly grown in the county. Corn and soybeans are
the main crops, but small grains and legume-grass
mixtures are also grown.

These spils are easy to cultivate, and crops on
them respond well to good management. Management
is needed to reduce erosion and maintain organic-
matter content and fertility. Effective practices
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are utilizing crop residues and growing crops for
winter cover and green manure. Keeping tillage to
a minimum, sodding waterways, and plowing on the
contour also help reduce erosion.

A suitable cropping system is a row crop for 2
years followed by a small grain and then pasture.
If management is intensive and includes minimum
tillage and contour plowing, row crops can be grown
more often,

Capability Unit Ile-6

Only Morley silt loam, 2 to & percent slaopes,
eroded, is in this unit. This is a deep, well-drain-
ed, medium-textured soil that occurs on upland till
plains. The subsoil and underlying material are
moderately fine textured. Runoff is slow, and ero-
sion is a.moderate hazard. Permeability is slow,
and the available water capacity is high. The nat-
ural fertility and organic-matter content are moder-
ate.

This soil is suited to the crops commonly grown
in the county. Corn and sovbeans are the main
crops, but small grains and legume-grass mixtures
are alsa grown.

This s0il is easy to cultivate, and crops on it
respond well to good management. Management is re-
quired to reduce erosion and maintain crganic-matter
content, fertility, and tilth. Effective practices
are utilizing crop residues and growing crops for
winter cover and green manure. Keeping tillage to a
minimum, sodding waterways, and plowing on the con-
tour alsc help reduce erosion,

A suitable cropping system is a row crop for 1
year followed by a small grain and then pasture for
2 years, If management is intensive and includes
minimum tillage and contour plowing, row crops can
be grown more often.

Capability Unit Ile-9

Only Fox silt loam, 2 to 6 percent slopes, erod-
ed, is in this unit. This is a deep, well-drained,
medium-textured soil that occurs on outwash ter-
races. Runoff is slow, and erosion is a moderate
hazard. Drought is a2 hazard late in the growing
season, particularly in dry years. Natural fertil-
ity is moderate or low, and the organic-matter con-
tent and available water capacity are moderate.

This soil is suited to all the small grains and
pasture crops commonly grown in the county. It is
especially well suited to alfalfa and other deep-
rooted legumes. Varieties of corn and soybeans that
mature early are also grown.

This soil is easy to cultivate, and crops on it
respond well to good management. Management is
required to reduce erosion and maintain organic-mat-
ter content, fertility, and tilth. Effective prac-
tices are utilizing crop residues and growing crops
for winter cover and green manure. Keeping tillage
to a minimum, sodding waterways, and plowing on the
contour alsa help reduce erosion.

A suitable cropping system is a row crop followed
by a small grain and then pasture for 2 years.
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Capability Unit ITe-12

This unit consists of soils in the Blount and
Crosby series. Some moderately eroded soils of the
Miami series that are too small to manage separately
are included with the Crosby soils. These soils are
deep, somewhat poorly drained, medium-textured, and
gently sloping. They occur on uplands. Runoff is
slow, the available water capacity is high, and
permeability is slow. The natural fertility and
organic-matter content are moderate.

These soils are well suited to all crops common-
1y grown in the county. The main crops are corn
and soybeans, but small grains, grass-legume mix-
tures, and tomatces are also grown.

These soils are easy to cultivate. Management is
needed to reduce erosion, drain excess water, and
maintain organic-matter content and fertility. Ef-
fective practices are utilizing crop residues,
growing crops for winter cover and green manure,
keeping tillage to a minimum, and plowing on the
contour. Artificial drainage is needed for crops.

Capability Unit Ilw-1

This unit consists of deep, neutral, very poorly
drained, medium-textured and moderately fine tex-
tured soils of the Brookston, Kokomo, Patton, and
Pewamo series. These scils are nearly level and
occur on upland till plains. The natural fertility,
organic-matter content, and available water capac-
ity are high. Permeability is moderately slow to
very slow, and runoff is very slow or ponded. The
water table is at or near the surface late in win-
ter and in spring.

The soils in this unit are suited to all the
crops commonly grown in the county. The main crops
are corn and soybeans, but small grains, tomatoes,
and legume-grass mixtures are also grown.

Management is needed to reduce wetness in these
soils. If these soils are plowed when wet, clods
form that are difficult to break down into a seed-
bed, These soils should be plowed only when the
moisture content is favorable. A drainage system
using tile, surface drains, and outlet ditches is
needed for crops Crops planted for win-
ter cover also help to remove excess water and make
it possible to plow early in spring and to utilize
fertilizer more effectively.

Many cropping systems are suitable.
grown continuously.

Corn can be

Capability Unit TIw-2

This unit consists of deep, somewhat poerly drain-
ed, medium-textured soils of the Blount, Crosby, and
Fincastle series. These nearly level solils are on
upland till plains. The natural fertility and organ-
ic-matter content are moderate, and the available
water capacity is high. Runoff is very slow. Per-
meability is slow, and the water table is at or
near the surface late in winter and early in
spring.



These soils are suited to all the crops commonly
grown in the county. The main crops are corn and
soybeans, but small grains, grass-legume mixtures,
and tomatoes are also grown.

Management is required to reduce wetness and
maintain organic-matter content and fertility. Ef-
fective practices are keeping tillage to a minimum,
utilizing crop residues, and planting crops for win-
ter cover. A drainage system is needed for crops.
Where drained, the soils warm up earlier in spring
and can be plowed sooner.

Many cropping systems are suitable.
grown continuously.

Corn can be

Capability Unit ITw-7

Only Shoals silt leoam is in this unit. This soil
is deep, neutral or mildly alkaline, somewhat poorly
drained, medium textured, and nearly level. It oc-
curs on hottom lands. Runoff is very slow, and ero-
sion is only a slight hazard. The natural fertility
and organic-matter content are moderate. Permeabil-
ity is moderate, and the available water capacity is
high.

This s0il is well suited to corn, soybeans, and
pasture, Areas of this soil on narrow bottom lands
that are dissected by streams are generally used for
pasture, trees, or wildlife habitat,

This soil is easy to cultivate. Management is
required to reduce wetness, control grass and weeds,
and maintain organic-matter content. The water ta-
ble is seasonmally high, and floods occur late in
winter and early in spring. Floods do not normally
damage crops. Rye or ryegrass can be planted as a
winter cover to protect the soil during floods.

Tile and surface drains are required for crops.
Where excess water is removed, the soil warms up
earlier in spring. This permits earlier plowing and
planting and more effective use of fertilizer.

Tilth can be improved and weeds can be controlled by
keeping tillage to a minimum.

Corn can be grown continuously if management is
intensive and includes minimum tillage, artificial
drainage, adequate additions of fertilizer, and
weed control.

Capability Unit IIw-10

Only Linwood muck 1s in this unit. This is a
deep, very poorly drained, nearly level organic soil
that occupies depressions in the upltand till plains.
The water table is seasonally high. PRunoff is very
slow or ponded, permeability is moderate or moder-
ately slow, and the available water capacity is
high.

Where drained, this soil is well suited to corn
and vegetable crops. Most areas of this soil are
not drained and are covered by water-tolerant grass-
es that provide habitat for wetland wildlife.

Where this soil is used for crops, management is
required to reduce wetness and control soil blowing.

Effective practices are installing tile drains and
growing crops for winter cover.

1f management is intensive, corn can be grown
continuously.

Capability Unit T1Is-1

Only Fox silt loam, 0 to 2 percent slopes, is in
this unit. This is a deep, well-drained, medium-
textured soil that occurs on outwash terraces., The
permeability and available water capacity are mod-
erate, and runoff is very slow. The natural fertil-
ity and organic-matter content are moderate.

This soil is well suited to small grains and
pasture. It is less well suited to corn and soy-
beans because drought may occur late in the growing
Season.

This soil is easy to cultivate. Management is
required to maintain organic-matter content and im-
prove tilth. Effective practices are utilizing
crop residues, applying barnyard manure, and grow-
ing crops for winter cover and green manure.
Drought is a hazard late in the growing season.
This hazard can be overcome by irrigation.

A suitable cropping system is a row crop for 2
years followed by a small grain and then pasture.

Capability Unit Ille-1

This unit consists of deep, well-drained, medium-
textured and moderately fine textured soils of the
Miami series. These soils are gently sloping and
moderately sloping and occur on upland till plains,
Permeability is moderate, and the availasble water
capacity is high.

The gently sloping, moderately fine textured
soils have low fertility and orgamic-matter content
and are severely eroded. Runoff is medium, and ero-
sion is a severe hazard. These soils have poor
tilth. If they are plowed when wet, clods form that
are extremely diffiecult to break down into a seed-
bed.

The moderately sloping, medium-textured soils
have moderate fertility and organi¢-matter content.
Runoff is medium, and erosion is a severe hazard.
These soils have good tilth.

The soils in this unit are well suited to small
grains and pasture. Corn and soybeans are also
grown.

Crops on these soils respond well to good manage-
ment. Management is required to reduce erosiom,
maintain fertility and organic-matter content, and
improve the tilth of severely eroded soils, Ef-
fective practices are planting crops for winter
cover and for green manure, utilizing crop residues,
and applying barnyard manure on the severely eroded
soils to improve tilth. The severely eroded soils
should be plowed only when the moisture con-
tent is favorable tao prevent the formation of
large clods.
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Capability Unit Ille-6

Only Morley silty clay loam, 2 to 6 percent
slopes, severecly eroded, is in this wunit. This is
a deep, well-drained soil that occurs on upland
till plains. This soil is moderately fine textured
throughout. Permeability is slow, and runoff is
medium. The natural fertility and organic-matter
content are low, and the available water capacity is
high.

This soil is well suited to small grains and pas-
ture. €Corn and soybeans are also grown.

Management i1s needed to reduce erosion, maintain
arganic-matter content and fertility, and improve
tilth. Effective practices are planting crops for
green manure, utilizing crop residues, and applying
barnyard manure. If this soil is plowed when wet,
clods form that are extremely hard to break down
into a seedbed. To prevent the formation of clods,
the soil should be plowed only when the moisture
content is favorahle.

Capability Unit ITIw-8

Only Carlisle muck is in this unit. This is a
deep, very poorly drained, mearly level organic soil
that occupies depressions in upland till plains and
outwash terraces. The water table is seasonally

high. Runoff is very slow or ponded, and permeabil-
ity is moderately rapid. The available water capac-
ity is high.

Where drained, this soil is well suited to corn
and vegetable crops. Most areas of this soil are
not drained and are covered by water-tolerant grass-
hat provide habitat for wetland wildlife
11).

Where used for crops, this soil requires good
management to reduce wetness and prevent soil blow-
ing. Effective practices are planting crops for
winter cover, utilizing ¢rop residues, and install-
ing tile drains.

If management is intensive, corn can be grown
continuously.

Capability Unit IVe-1

Only Miami clay loam, 6 to 12 percent slopes,
severely eroded, iz in this unit. This is a deep,
well-drained, moderately fine textured soil that
occurs on upland till plains. Runoff is rapid, per-
meability is moderate, and the available water ca-
pacity is high. The natural fertility and organic-
matter content are low.

This soil is well suited to small grains and le-
gume-grass mixtures. Corn and soybeans can be
grown occasionally,

Crops on this soil respond well to good manage-
ment. If this scil is plowed when wet, clods form
that are extremely difficult tc break down into a
seedbed. Management is required to reduce erosion,
improve tilth, and maintain fertility and organic-
matter content. Effective practices are planting
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crops for winter cover, applying barnyard manure,
and utilizing crop residues. Terracing, sodding
waterways, and keeping tillage to a minimum also
help reduce erosion.

Capability Unit IVe-6

Only Morley silty clay loam, & to 12 percent
slopes, severely eroded, is in this unit. This is
a deep, well-drained soil that occurs on upland till
plains. It is moderately fine textured throughout.
Runoff is rapid, permeability is slow, and the
available water capacity is high. The natural fer-
tility and organic-matter content are low.

This soil is suited to small grains, legumes, and
pasture. Where this soil eoccurs in arcas large
enough to be managed intensively, corn and soybeans
can be grown occasionally.

This s0il is difficult to cultivate. If the
soil is plowed when wet, large clods form that are
difficult to break down into a seedbed. This soil
should be plowed only when the moisture content is
favorable. Management is required to reduce ero-
sion, maintain organic-matter content, and improve
tilth [T "TIT) . Effective practices are utilizing
crop residues, applying barnyard manure, and growing
crops for winter cover. Also helpful in reducing
erosion are terracing, keeping tillage to a minimum,
and sodding waterways.

Row crops can be grown more often if management
is intensive and includes terracing and minimum
tillage to reduce erosion.

Capability Umit IVe-9

Only Fox soils, & to 12 percent slopes, severely
eroded, are in this unit. These are deep, well-
drained, moderately fine textured soils that occur
on outwash terraces. The available water capacity
is low, permeability is mederate, and runoff is
medium, The natural fertility and organic-matter
content are low.

These soils are well suited to alfalfa, grass-
legume mixtures, and small grains. Where these
soils occur in areas large enough to be managed
intensively, corn or soybeans can be grown occasion-
ally.

These soils are difficult to cultivate., Erosion
is the main hazard, and drought is a severe hazard
for row crops. Management is Tequired to reduce
erosion and maintain organic-matter content, fertil-
ity, and tilth. Effective practices are growing
crops for winter cover, applying barnyard manure,
and utilizing crop residues. Terracing, sodding
waterways, and keeping tillage to a minimum also
help reduce erosion.

Even if management is intensive, crops may be
affected by drought late in the growing seasom,
particularly in dry years.



Lapability Unit VIe-1

Only Miami clay loam, 12 to 18 percent slopes,
severely eroded, is in this unit. This is a deep,
well-drained, moderately fine textured soil that
cccurs on upland till plains. The available water
capacity is high, permesbility is moderate, and run-
off is very rapid. The natural fertility and organ-
ic-matter content are low.

This s0il is suited to the grass and legume
crops commonly grown in the county.

Management is needed to control erosion. Effec-
tive practices are malntalnlng a good cover of grass
and legumes, controlling grazing, and liming and
fertilizing pasture. Pasture should be seeded in
narrow strips on the contour. Mulch tillage is
beneficial.

Capability Unit VIIe-2

Only Hennepin loam, 25 to 60 percent slopes, is
in this unit. This is a deep, well-drained, medium-
textured soil that occurs on uplands. Permeability
is moderate, and the available water capac1ty is
high. Runoff is very rapid, and erosion is a very
severe hazard where cover vegetation is removed.

This soil is not suited to cultivated crops. It
is suited to trees and provides habitat for upland
wildlife. Where well managed, good stands of tulip-
poplar, black walnut, red oak, white oak, ash, and
other hardwoods grow on this soil.

Management is required to control erosion.
Effective practices are preventing livestock from
grazing on this soil and maintaining cover vegeta-
tion.

Capability Unit VIIIs-2

This unit consists of Gravel pits, Quarries, and
Made land. These land types provide some habitat
for wildlife, but are not generally suited to crops
or pasture without major reclamation. Some aban-
doned gravel pits are filled with water and are
managed as fish ponds and for recreation. Some
areas of Made land are used as refuse dumps.

Estimated Yields

In|table 2]|are listed the average yields per

acre of corn, soybeans, wheat, oats, alfalfa hay,
clover and grass that can be expected on each soil
in the county under average and high levels of man-
agement. The yields are estimated averages for

periods of 5 to 10 years. They are based on farm
records, on interviews with farmers, with members
of the staff of the Purdue Agricultural Experiment
Station, and with others familiar with the agricul-
ture of the county, and on direct observations made
by soil scientists and district conservationists.
Considered in making the estimates were the prevail-
ing climate, the characteristics of the soils, and
the influence of different kinds of management on
the soils. Yields may increase in years to come,
but these estimates are based on present crop pro-
duction.

The yields in may not apply directly to
specific tracts of land for any particular year,
because the soils vary somewhat from place to place,
management practices differ slightly from farm to
farm, and the weather varies from year to vear.
Nevertheless, the estimates are as accurate a guide
as can be obtained without further detailed and
lengthy investigations. They are useful in showing
the relative productivity of the soils and how soils
respond to improved management.

Though not listed in the table, tomatoes are an
important specialty crop of many farms in the
northern and eastern parts of Howard County. Toma-
toes are grown mostly on Blount, Brookston, Crosby,
Fincastle, and Pewamo soils. Fields range from 10 to
30 acres in size. Where large amounts of a complete
fertilizer are used, yields are as much as 22 to 26
tons per acre,

The average level of management needed for ob-
taining the yields of columns A consists of: (1)
using cropping systems that maintain tilth and or-
ganic matter; (2) controlling erosion; (3) applying
moderate amounts of fertilizers and lime as deter-
mined by soil tests; (4) returning most crop resi-
dues to the soil; (5) using conventional methods of
plowing and tillage; (6) planting crop varieties
that are generally adapted to the climate and the
soils; (7) controlling weeds moderately well by
titlage and spraying; and (8) installing dra1ns in
random places on wet s0ils.

The improved level of management needed for ob-
taining the yields in columns B consists of (1)
using cropping systems that maintain tilth and or-
ganic matter; (2) controlling erosion; (3} applying
large amounts of lime, phosphorus, potassiwm, and
nitrogen fertilizer in amounts indicated by soil
tests and recommended by the State Agricultural
Experiment Station; (4) utilizing crop residues to
the fullest extent in order to protect the soil and
improve fertility; (5) keeping tillage to a mini-
mum; (6} planting only the best-adapted crop vari-
eties; (7) controlling weeds by tillage and spray-
ing; and (8) installing a complete drainage system
on wet soils.
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TABLE 2|--ESTIMATED AVERAGE YIELDS OF PRINCIPAL CROPS UNDER TWO LEVELS OF MANAGEMENT

[In colunms A are yields under average management;
of yield indicates that the soil is unsuitable for the crop or that

in columns B are vields under improved management.

Absence
the crop ordinarily is not grown on the

spil. Hemmepin loam, 25 to 60 percent slopes, Gravel pits, Made land, and Quarries are not rated because

they are not suited to crops.
by fleods]

Yields for Genesee and Shoals soils are for years when crops are not damaged

Corn Soybeans Wheat Oats Alﬁalfa Clover
Soil ay grass
B A B A B A B A B A B
. Bu, Bu. Bu. Bu. Bu, Bu. | Bu. Tons | Tons |[Tons | Tons
Blount silt loam, 0 to 2 percent — it |1 | | I
S1lOpES-—=—mmmmmmmm e - 100 | 20 40 35 45 55 | 75 3.0 {5.0 (2.0 | 3.0
Blount silt loam, 2 to 4 percent
slopes, eroded---===-=-commm-moomm—n 95 | 25 35 35 45 55 {75 3.0 {5.0 2.0 | 3.0
Brookston silty clay loam-------===---- 120 | 35 45 35 45 60 | 80 3.0 [5.0 |2.0 3.0
Carlisle muck------—-=-cm-mommmo oo - 110 ] 25 40 - -- -- -- --- - -—- -
Crosby silt loam, 0 to 2 percent
510pES-—---mmmmr o mm e mm o —mmom o 105 | 30 40 35 45 55 75 3.0 |5.0 (2.0 { 3.0
Crosby silt leam, 2 to 4 percent
slopes, eroded---------===------o--—- 100 | 30 40 35 45 55 | 75 3.0 | 4.5 2.0 | 3.0
Crosby-Miami silt loams, 2 to & per-
cent slopes, eroded---------w=r-w---~ 100 | 30 40 35 45 55 | 75 3.0 4.5 (2.0 | 3.0
Fincastle silt loam-----------—-“=-=--4 105 § 30 40 35 45 55 | 75 3.0 | 5.0 2.0 | 3.0
Fox silt leoam, 0 to 2 percent slopes--- 75 | 20 28 | 30 43 40 [ 55 2.5 4.0 |2.0 | 3.0
Fox silt loam, 2 to 6 percent slopes, .
eroded-----—----—--mmm e e e m 75 | 20 28 30 40 45 | 55 2.5 (4.0 2.0 (2.5
Fox soils, 6 to 12 percent slopes,
severely eroded------=---semmommmmo oo 40 | 15 20 20 25 40 | 50 2.0 3.5 |1L.5 | 2.5
Genesee silt loam-=-----------omaomm-—- 100 25 35 -- -- - -- -—- --- --- -—--
Kokomo silty clay loam==~--------------- 120 | 35 45 35 45 60 | &0 3.0 | 5.0 §2.0 | 3.0
Kokomo 3ilt loam, overwash-----w------- 120 35 45 35 45 60 80 3.0 5.0 2.0 3.0
Linwood muck--------——-c-mmmmao-o-mmooo 110 25 33 - -- -- -- -—- - --- -——=
Miami silt loam, 2 to €& percent slopes,
eroded---—------e=m-m-smoee oo 100 | 28 38 30 40 55 | 75 3.0 |[4.5 [2.0 {3.0
Miami clay loam, 2 to & percent slopes, ' '
severely eroded--------------n-mmo-- 85 | 20 30 25 35 50 | 65 2.7 (4.5 1.8 | 2.7
Miami silt lecam, 6 to 12 percent
slopes, eroded---=veeeemooemomooo— 85 20 30 25 35 50 | 65 2.7 4.5 (1.8 | 2.7
Miami clay loam, 6 to 12 percent
slopes, severely eroded-------------- 70 16 24 20 30 45 { 65 3.0 [ 4.0 1.5 | 2.0
Miami clay loam, 12 to 18 percent
slopes, severely eroded-------=-=----- -— | - -- 15 25 35 | 50 2.0 | 3.0 ]1.3 2.2
Morley silt loam, 2 to 6 percent
slopes, eroded----—---—------==------+ 90 25 3D 3a 40 45 60 2.5 4.0 2.0 3.0
Morley silty clay loam, 2 to 6 percent
slopes, severely eroded------=------- 75 |20 25 25 30 40 | 60 2.5 3.5 1.5 | 2.5
Morley silty clay loam, 6 te 12 per-
cent slopes, severely eroded--------- 65 15 20 18 28 35 45 2.5 3.0 1.5 2.5
Dckley silt loam, 0 to 2 percent
510peS-—-—-------eseemmm—m o — oo 100 30 40 37 45 60 | 80 3.5 5.0 |2.5 3.0
Ockley silt loam, loamy substratum, O
to 2 percent slopes----------===r--- 100 | 30 40 37 45 60 | 80 3.5 5.0 2.5 3.0
Ockley silt loam, 2 to 6 percent
slopes, eroded------=-=-c----m-e-eon- 85 25 35 32 40 S0 1 65 3.0 | 5.0 2.0 3.0
Ockley silt loam, loamy substratum, 2
to 6 percent slopes, eroded---------1 85 28 38 35 45 58 75 3.0 4.5 2.0 3.0
Patton silty clay loam, loamy sub-
SETAtUMs - == =—==-c--—mmmmm——e o= — 120 | 35 45 35 45 60 | 80 3.0 (5.0 [2.0 | 3.0
Patton silty clay loam, occasionally
flooded----=«-m----mmmemmm oo 95 | 25 40 25 28 -- -- --- - |- ---
Pewame silty clay loam------e------———- 115 | 30 40 35. |45 60 | 80 3.0 |5.0 2.0 ] 3.0
Russell silt loam, 0 to 2 percent
SlOpEsS-——----- e e m e mmm 105 | 33 40 37 45 60 | 80 3.5 5.0 |2.5 3.0
Russell silt loam, 2 to 6 percent
slopes, eroded----------=--------——- 100 25 35 32 40 50 65 3.0 5.0 2.0 3.0
Shoals silt loam---=—----=-—=—«r==c———— 90 |25 35 15 25 30 145 2.¢ 2.5 |1.5 3 2.5
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Profile of Fox silt loam.

Sodded waterway on Miami silt loam, 2 to 6 percent slopes, eroded.
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PLATE 11

Undrained Carlisle muck provides habitat for wetland wildlife.




PLATE I

Woodlot on Brookston silty clay loam and Fincastle ailt Ioam,




PLATE IV

N
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Wisconsin loam glacial till is a compact structureless mixture of Glacial outwash is cross hedded. Note the abrupt boundary between
sand, silt, clay, and stones. unweathered till above and stratified gravel and sand below.
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Woodland

Dense stands of hardwoods originally covered
nearly all of Howard County. 1In most parts of the
county these stands were cleared because the soils
were suitable for farming. Development of residen-
tial and industrial areas, recreational facilities,

and highways has further reduced the woodland of the

county. Areas now in trees have little commercial
value, but are important for erosion control, recre-
ation, and wildlife.

Moderately sloping to very steep soils adjacent
to creeks generally support mixed stands of red cak,
white oak, white ash, sugar maple, tulip-poplar,
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Prepared with the assistance of JOHN O. HOL-
WAGER, woodland conservationist, Soil Conservation
Service.

black walnut, and hickory trees. Among these are
so0ils of the Miami, Hennepin, and Morley series.

Areas of somewhat poorly drained and very poorly

drained, level and nearly level soils also are in
trees. Most of these soils are in the Brookston,
rosby, Fincastle, and Shoals series

(pl. III)

Trees suitable for plapting are listed :'Ln

E{md suitable shrubs in The tables show
the characteristics of the trees and shrubs and in-
dicate their suitability, by soil groups, for wind-
breaks and screen plantings, for beautification,
hedges, and shade, and for erosion control and road-
cuts.

The soils of the county have been grouped accord-
ing to their suitability for specified plantings of
trees and shrubs. There are five groups. The
"Guide to Mapping Units'" at the back of this survey
shows the group to which each soil belongs. Gravel
pits, Made land, and Quarries are not assigned to
any tree and shrub suitability group because their
characteristics are too variable.

TABLE 3.}-TREE PLANTINGS
[Dashes indicate that, on the soils of the particular group, the tree is not suitable for any of the uses
specified]
Troe Characteristics of Suitable uses for trees by soil suitability group
tree Group 1 Group 2 Group 3 Group 4 Group S

Arborvitae------ Ultimate height of |Windbreaks {Windbreaks | --===e-uec Jocmuoomooo| commmmmoooo
30 to 40 feet; and and
medium growth screens; SCTEeEens ;
rate. hedges. hedges.

Basswood-------- Ultimate height of | -------racwcfcmmmmmee | cmmme e e Shade.

60 to 70 feet;
rapid growth
rate; shade
tolerant.

Blackgum--==---- Ultimate height of |-----co-oon- Beautifica- Beautifica~ [-=--=--~-rec| omemmmmmne
60 to 70 feet; tion; tion;
medium growth shade. shade.
rate; shade
tolerant.

Black locust---~|Ultimate height of |----c-cmeuaoo|comoommo o] cmmemm e e Beautification;
40 to 50 feet; shade; eroded
rapid growth areas and
rate. roadcuts.

Canada hemlock--|Ultimate height of [----—e--moao|ocmoo Windbreaks |----------—-| -=-=---mmcoo-
70 to 80 feet; and
medium growth screens;
rate; shade beautifi-
tolerant. cation;

hedges.

Cottonwood------ Ultimate height of |Shade------- Windbreaks | ---------- p--m-oomo | oo
50 to 60 feet; and
rapid growth screens;
rate. shade.
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TABLE 3.--TREE PLANTINGS--Continued

Tree

Characteristics of

Suitable uses for trees by soil suitability group

tree Group 1 Group 2 Group 3 Group 4 Group 5

Crabapple------- Ultimate height of fe-me-roremcce | eommmrmoe e Windbreaks |-----------=--
20 to 30 feet; and
rapid growth rate. SCreens;

beautifi-
cation.

European larch--|Ultimate height of [Beautifica- |---------- |-=v-====="r [o-m T e -
50 to 60 feet; tion.
medium growth
rate,

Flowering dog- Ultimate height of [--------croo | mmommmcome oo e o Windbreaks Windbreaks and

wood., 10 ta 30 feet; and SCYTEENS ;
medium growth SCreens; beautifi-
tate; shade beautifi- cation;
tolerant. cation; eroded areas
eroded and roadcuts.
areas and
roadcuts.

Ginko-wsemme———- Ultimate height of |------------ | --mmmvmm | mmrmm o m e Beautifica- | —-==-rememaaan
70 to 80 feet; tion.
rapid pgrowth rate.

Hackberry------- Ultimate height of |=r=v-vmr-uoc | memrmccree [ | o e Shade
50 to 60 feet;
slow growth rate;
shade tolerant.

Horse chestnut--|Ultimate height of | -----------o | smmmmmrc | e oo Beautifica-

60 to 70 feet; tion.
rapid growth rate;
shade tolerant.

Jack pine------- Ultimate height of | --comcommooo | mommmmmmee e ee | e e e Windbreaks and
30 to 40 feet; SCTEeNns;
rapid growth rate. eroded areas

and road-
cuts.

Kentucky coffee-|Ultimate height of | -=----mmceoo | mmmmmmme e P ammmmm e e Beautifica-

tree. 60 to 70 feet; tion; shade;
rapid growth rate. eroded areas
and road-
cuts.

Lombardy poplar-|Ultimate height of | Beautifica- | ---------- | -—r=-m-momc | cmmmmmcmmmme | e oo
30 to 40 feet; tion.
rapid growth rate.

Norway maple----|Ultimate height of [ -----------c | smcmmmmom | mmmmmmm e e em e Shade
60 to 70 feet;
medium growth
rate; shade
tolerant.

Norway spruce---|Ultimate height of | Windbreaks Windbreaks | Windbreaks |--=--=----=--] --=-omeonnon
40 to 50 feet; and and and
slow growth rate; screens: SCTeens; screens;
shade tolerant. shade. shade. shade.

Pin eak--------- Ultimate height of | Beautifica- Beautifica-| Beautifica- [ ---————---+--| ~=-o---mmmmmu-
60 to 70 feet; tion. tion. tion.

32

rapid growth rate.




TABLE 3.--TREE PLANTINGS--Continued

Characteristics of

Suitable uses for trees by soil suitability group

Tree
tree Group 1 Group 2 Group 3 Group 4 Group 5
Redbud---------- Ultimate height of | —----m-mmmoo|mmmmimc e | e Windbreaks | Windbreaks
20 to 30 feet; and and
medium growth SCreens; SCTeEns ;
rate. beautifi- beautifi-
cation; cation;
eroded eroded
areas and areas and
roadcuts. roadcuts.
Red maple------- Ultimate height of | Shade------- Shade------- Shade=nr==u Jowacaamm e
50 to 60 feet;
rapid growth
rate; shade
tolerant.
Red ping---=---- Ultimate height of | ——----ccemmlommmimee | e Windbreaks |Windbreaks
50 to 60 feet; and and
rapid growth SCYEeens ; sScreens;
rate. eroded eroded
areas and areas and
roadcuts. roadcuts.
Scarlet ogk----- Ultimate height of | ---e-ecc e | el Beautifica- |--==--w--ceuo-
60 to 70 feet; tion.
medium growth
rate.
Serviceberry----| Ultimate height of | ===wecomomoo oo | el Windbreaks Jer--=we-ucao-o
20 to 30 feet: and
medium growth screens;
rate; shade beautifi-
tolerant. cation.
Silver maple----| Ultimate height of | Shade---=ve|commoooo | oo | emmme [emmmmmmmmmaa
50 to 60 feet;
rapid growth
rate; shade
tolerant.
Sugar maple----- Ultimate height of | —=veemommoo o cmmme e [ oo oo Beautifica- [-------------=
60 to 70 feert; tion;
slow growth rate; shade.
shade tolerant.
Sweetgum-------- Ultimate height of | =ccewcmmoo oo [emm e Beautifica- |--------oom fommmmmeeeoo s
70 to 80 feet; tion.
rapid growth
rate. |
Thornless Ultimate height of | --—-----mooc|mmemreeaas Beautifica- | Beautifica- {Beautifica-
honeylocust. 60 to 70 feet; tion; tion; tion;
rapid growth eroded eroded eroded
rate. areas and areas and areas and
roadcuts. roadcuts. roadcuts,
Tulip-poplar---- | Ultimate height of | —--eemmmooo|omocoo o | oo Beautifica- |-==-=-=-ece--us
70 to B0 feet; tion;
rapid growth shade.
rate.
Weeping willow-- [ Ultimate height of | Beautifica- [|---=-==---- | mccmmmcmmeo | oo oce e
40 to 50 feet; tion.

rapid growth
rate.
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TABLE 3.--TREE PLANTINGS--Continued

Characteristics of

Suitable uses for trees by soil suitability group

free tree Group 1 Group 2 Group 3 Group 4 Group 5
White birch------ Ultimate height of | Windbreaks | Windbreaks | -----=---eo | cmmemmumoo | commmcme e
60 to 70 feet; and and
medium growth screens; SCreens;
rate; shade beautifi- beautifi-
tolerant. cation. cation.
White pine-------- Ultimate height of | ----------- Windbreaks | Windbreaks | Windbreaks | --------------
60 to 70 feet: and and and
rapid growth SCTEens; SCTEENS ; SCTeens;
rate. shade; shade; shade;
eroded eroded eroded
areas and areas and areas and
roadeuts. roadeuts. roadcuts.
White spruce----- Ultimate height of |[Windbreaks | -=---cmomoo| mmmmommoo o [ i | mmmmee o
40 to 50 feet; and
slow growth rate; screens,
shade tolerant;
does not grow
well where fully
exposed to sun-
light.
Willow------—---- Ultimate height of {[Shade------{ -=ccmocmcoo| commmmm e | e | e

30 to 40 feet;
rapid growth
rate.

TABLE 4 )--SHRUB PLANTINGS

[Dashes indicate that, on thc soils of the particular group, the shrub is not suitable for any ef the
uses specified]

Suitable uses for shrubs by soil suitability group

Shrub Characteristics of
shrub Group 1 Group 2 Group 3 Group 4 Group §
Amur honeysuckle--| Ultimate height of |~---------- Windbreaks | Windbreaks |----------—- Windbreaks
§ to 16 feet; and and and
rapid growth SCreens; screens; screens;
rate. beautifi- beantifi- beautifica-
cation; cation; tion.
hedges. hedges.
Arrowwood--------- Ultimate height of |---------o| —cvooceo- Hedges;  |--------=-- [-=----cmmmooc
8 to 10 feet; eroded
slow growth rate; areas and
shade tolerant. roadeuts.
Autumn-olive------ Ultimate height of f----ccmmmc ] comemooo | mmeeo ool Windbreaks |Windbreaks
8 to 10 feet; and and
rapid growth SCreens; SCreens;
rate. beautifi- beautifi-
cation; cation;
hedges; hedges;
eroded eroded
areas areas and
and roadcuts.
reoadcuts.
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TABLE 4.--SHRUB PLANTINGS--Continued

Shrub

Characteristics of

shrub

Suitable uses for shrubs by soil suitability group

Group 1

Group 2

Group 3

Group 4

Group §

Blackhaw~s===vu=x

Ultimate height of
8 to 10 feet;
medium growth
rate; shade

tolerant.

Windbreaks
and screens;
beautifica-
tion;
hedges;

ercded areas
and roadcuts.

Blue arctic
willow.

Beautifica-
tion;
hedges.

Ultimate height
& to § feet;
medium growth
rate.

Ultimate height
6 to 10 feet;
rapid growth
rate.

Ultimate height
6 to 8 feet;
medium growth
rate,

of

Elderberry------- of

Windbreaks
and

s¢reens.

of Windbreaks
and
SCTeens;
beautifi-
cation;
hedges;
eroded
areas and
roadcuts.

Beautifica-
tion;
hedges;
eroded
areas and
roadcuts.

Flowering-quince-

Forsythia-------- Ultimate height
7 to 9 feet;
rapid growth

rate.

of Beautifica-
tion;
hedges;
eroded
areas and

roadcuts.,

Gray dogwood----- Ultimate height of
4 to § feet;
medium growth

rate.

Windbreaks
and
SCTeens;
hedges;
eroded
areas and
roadcuts.,

Beautifica-
tion;
hedges.

Beautifica-
tion;
hedges.

Highbush cran-
berry.

Ultimate height of
6 to 10 feet;
slow growth rate
rate; shade
tolerant.

Ultimate height of
6 to 8 feet;
medium growth
rate; shade
tolerant; does
not grow well
where fully ex-
posed to sun-
light.

Ultimate height of
8 to 10 feet;
rapid growth
rate; shade
tolerant.

Mapleleaf
viburnum.

Hedges-----

Multiflora
rose.

Windbreaks
and
screens,;
hedges.
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TABLE 4.--SHRUB PLANTINGS--Continued

Suitable uses for shrubs by soil suwitability group

Shrub Characteristics of
U
shrub Group 1 Group 2 Group 3 Group 4 Group 5
Persian lilac----} Ultimate height of | -==ec-menc | mmrommmcnc | commmm o Windbreaks |--------------
8 to 10 feet; and
medium growth screens;
rate. beautifi-
cation.
Purple-osier Ultimate height of | Windbreaks | ----------oj mommmmmmmmmf mmmm e ] mmmm e e -
willow. 8 to 10 feet; and
rapid growth screens,
rate.
Red-osier dog- Ultimate height of | ---------- Windbreaks { Windbreaks [ ------===c-| sccmecomommo
wood. S to 8 feet; and and
medium growth SCTEENS; screens.
rate; shade eroded
tolerant. areas and
roadcuts.
Siebold viburnum-| Ultimate height of [ «-r--reeoo [ commmreron [ mmm e Windbreaks | --------------
20 to 30 feet; and
rapid growth screens;
rate, beautifi-
cation;
hedges.
3/
Wildlife on escarpments, and in flat, poorly drained areas.

Wildlife is not plentiful in Howard County be-
cause most sSoils are intensively cultivated. Little
native cover for upland game grows, except on the
escarpments along Wildcat Creek and its tributaries.
Most cover for game is on Hennepin loam, 25 to 60
percent slopes.

shows the suitability of the soils, by
groups and series, for various kinds of vegetation
that provide habitat for wildlife, for water im-
poundments and fish ponds, and for open-land, wood-
land, and wetland wildlife. Gravel pits, Made land,
and Quarries are not rated in the table because
their characteristics are too variable. In the
following paragraphs, the wildlife in Howard County
is briefly described and the terms used in table 5
are defined.

The population of bobwhite quail averages one
covey per square mile in the county. Rabbits are
few, except along Wildcat Creek west of Kokomo.

Most rabbits and quail live in woody cover on soils
that are in wildlife suitability group 4. Some live
in wooded areas on the edges of wet Brookston soils
that are in wildlife suitability group 1.

Fox squirrels, red squirrels, and raccecons live
in small wooded areas of soils in wildlife groups
1, 2, and 4. These soils are adjacent to streams,

3/
Prepared by JAMES D. McCALL, biologist, Soil
Conservation Service.
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Pheasant and deer are rare, but Ted fox and opossum
are common throughout the county. Mink and muskrat
live in open drainage ditches on level Brooksten,
Pewamo, and Blount soils. They also live along
streams and in small marshes. Ducks also live in
marshes. In fall, doves migrate through the county
in large flocks.

Bass, redear, bluegill, and channel catfish are
stocked in farm ponds. Fish production is as much
as 150 pounds per surface acre of water in ponds on
spils of wildlife suitability group 1.

Open-land wildlife consists of birds and mammals
that normally frequent areas of cultivated crops,
hay, and pasture, and areas that are overgrown by
native grasses, herbs, and shrubs. Examples are
quail, meadowlarks, rabbits, and red fox.

Woodland wildlife consists of birds and mammals
that normally freguent areas of hardwood trees,
coniferous trees, and shrubs. Examples are wood-
peckers, nuthatches, vireos, warblers, squirrels,
raccoons, and woodchucks.

Wetland wildlife consists of birds and mammals
that normally frequent wet areas, such as pends,
marshes, and swamps. Examples are waterfowl, rails,
the kingfisher, and muskrat,

Vegetation determines what kinds of wildlife live
in a given area. Among the grain and seed crops
valuable for wildlife are cultivated sorghum, corn,
millet, soybeans, buckwheat, wheat, barley, and
oats. Among the grasses and legumes are cultivated
sericea lespedeza, alfalfa, alsike clover, ladino



TABLE 5

---SUITABILITY OF SOILS FOR ELEMENTS OF WILDLIFE HABITAT AND FOR KINDS OF WILDLIFE

Elements of wildlife habitat--

Kinds of wildlife--

Wildlife
group : <
and so0il Grzégdand Grzizes Hardwood Cog;ﬁer- Wetland gg;;iﬁg_ Fish OPenlgnd W90d1§nd Wgtlapd
series cTops legumes plants 1/ plants 2/ plants ments ponds wildlife | wildlife | wildlife
Group 1:
Blount---- |Well Well Well Foorly Suited---| Suited--1{Suited---| Suited---] Suited---| Suited.
suited. suited. suited. suited.
Brookston- |Well Well Poorly Well Well Well Well Suited---| Suited---{ Suited,
suited. suited. suited. suited. suited. suited suited.
Croshy----{Well Well fwe1l Paoorly Suited---|Suited--{Suited---| Suited---| Suited--~| Suited.
suited. suited, suited. suited.
Fincastle- (Well Well Well Poorly Suited---|Suited--4Suited---| Suited---{ Suited-~-| Suited.
suited. suited, suited. suited.
Kokomo---- |[Well Well Poorly Mell Well Well Well Suited---| Suited---| Suited.
suited. suited, suited. suited. suited. suited) suited.
Patton---- fWell Well Poorly Well Well Well Well
suited. suited. suited. suited. suited, suited] suited.
Pewamo---- |Well Well Poorly fell Well Well Well Suited---| Suited---| Suited.
suited. suited. suited. suited. suited. suited) suited.
Group 2:
Genesee--- IWell Well Well Foorly Poorly Poorly |Poorly Well Suited---| Well
suited, suited. suited. suited. suited. suited. suited. suited. suited.
Shoals---- |[Well Well Well Poorly Suited---|Poorly |Poorly Well Suited---{ Well )
suited. suited. suited. suited. suited., suited. suited. suited.
Group 3:
FOXmw-moom Suited--- |Well Well Suited---- [Unsuit- JUnsuit- |Unsuit- |Svited---f Well Unsuited.
suited. L suited. ed. ed. ed. suited.
Ockley---- [Suited--- Well ell Poorly Unsuit- (Unsuit- |[Unsuit- |Suited---|Well Unsuited.
suited. suited. suited., ed. ed. ed. suited.
Group 4:
Hennepin-- [Unsuit- [Unsuit- [Well Poorly Unsuit- |Unsuit- [Unsuit- |[Suited---|Well Unsuited.
ed. ed. ‘suited. suited, ed. ed. ed. suited.
Group 5: h
Miami---- [Suited Suited ell FPoorly Unsuit- |Unsuit- |Poorly Suited---| Poorly Unsuited.
to to well suited. suited. ed. ed. suited. suited.
poorly suited.
suited,
Morley----- Suited Suited Mell Poorly Unsuit- |Unsuit- [Poorly Suited---| Poorly Unsuited.
to to well suited. suited. ed. ed. suited, suited.
poorly suited.
suited.
Russell--- [Suited Well Mell Poorly Unsuit- |Unsuit- {Poorly Suited---| Poorly Unsuited.
to well| suited. suited. suited. ed. ed. suited. suited.
suited.
Group 6:
Carlisle--4Poorly Suited--- |Unsuit-  [Unsuit- Well Well Suited---|Poorly Poorly Well
suited. ed. ed. suited, suited, suited. suited. suited.
Linwood--- {Poorly Suited--- [Unsuit- Emsuit- Well Well Suited---|Foorly Poorly Well
suited, ed. ed. suited. suited. suited, suited. suited.
1/ 2/

“Water-tolerant hardwood trees and shrubs are well

suited to undrained Brookston, Xokomo, Patton, and
Pewamo s0ils, and they are suited to undrained Blount,
Crosby, and Fincastle soils.

“Coniferous trees and shrubs are unsuited to un-
drained Brookston, Kokomo, Patton, and Pewamo soils.
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clover, red clover, tall fescue, bromegrass, blue-
grass, native switchgrass, partridgepeas, Desmodium
(beggarticks), whitetop asters, and various kinds
of lespedeza

The hardwood trees and shrubs that provide wild-
life habitat are oak, walnut, hickory, wild cherry,
sumac, flowering dogwood, hazelnut, shrub lespedeza,
mltiflora rose, antumn-olive, and bush honeysuckle.
Among the water-tolerant shrubs and trees valuable
for wildlife are red-osier dogwood, silky dogwood,
aspen, pin oak, and soft maple. Important conifer-
ous shrubs and trees are red pine, white pine, and
Norway spruce,

Wetland plants that provide food and cover for
waterfowl and fur-bearing animals in the county are
mainly annuals cor biennials. Among the wetland
plants are smartweed, barnyard grass, three-square,
bulrush, spikerush, pondweed, duckweed, and sedge.
Wetland plants used primarily for cover are cat-
tail, arrow-arum, pickerelweed, buttonbush, water-

willowatterdock (pl. TII].
In M soils are evaluated for shallow im-

poundments that hold less than 2 feet of water,
and for dug or impounded fish ponds that are at
least 8 feet deep.

ENGINEERING PROPERTIES OF THE SOILS

This sectlon lists and describes the properties
of the soils that are important for engineering
uses. Of special interest to engineers are soil
properties that affect the construction and main-
tenance of roads, airports, pipelines, buildings,
facilities for water storage, erosion-control struc-
tures, drainage systems, and sewage-disposal sys-
tems. Among the properties affecting engineering
uses are grain size, permeability, frost-heave po-
tential, shrink-swell characteristics, seasonal
water table, depth to bedrock, shear strength, com-
paction characteristics, and stability. The topo-
graphic position of a given soil may also be signi-
ficant.

The information in this survey can be used to:

1. Make studies of soil and land use that will
aid in selecting and developing industrial,
business, residential, and recreational sites.

2. Mgke preliminary evaluations of soil and
ground conditions that will aid in selecting
highway and airport locaticns and in planning
detailed soil surveys at the selected loca-
tions.

3. Assist in designing drainage systems, farm

ponds and other structures for soil and water

conservation.

Locate possible sources of sand and gravel.

. Correlate performance of structures with soil
mapping units and, thus, develop information
that can be useful in designing and maintain-
ing new structures.

6. Determine the suitability of s¢il units for
cross-country movement of vehicles and con-
struction equipment.

7. Supplement information obtained from other
published maps and reports and aerial photo-
graphs for the purpose of making maps and re-
ports that can be used readily by engineers.

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

L7 0 =1

The information in this survey will not eliminate
the need for sampling and testing scils on the site
to determine their suitability for specific engil-
neering purposes, but the interpretations can be
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used to select sites that may be suitable and to
plan detailed field investigations.

Some terms used by the so0il scientist may be un-
familiar to the engineer, and some terms have spe-
cial meanings in soil science. Most of these temms,
as well as other special terms used in this survey,
are defined in the Glossary. Information useful
for engineering can be cbtained from the seoil map
and from other parts of this survey, particularly
the section "Descriptions of the So0ils" and "Fomma-
tion and Classifi ion of Secils."”

The data in|table 6 |are from laboratory tests.
The estimates for the soils listed :'Ln and
were made by comparing those seils with the soils
tested. At many construction sites, variations in
s0il characteristics may occur within the depth of
the proposed excavations, and several soils may oc-
cur within short distances. For these reasons,
laboratory data on engineering properties of the
soils at the construction site should be obtained
before engineering work is planned in detail.

Engineering Classification Systems

Two systems for classifying soils are in gener-
al use among engineers. They are the system approv-
ed by the American Association of State Highway
Officials (AASHO) (1) and the Unified system adopted
by the Corps of Engineers, U.S. Army (8). Both clas-
sification systems are shown in tables 6 and 7 and
are briefly described here.

AASHO Classification.--The American Association
of State Highway Officials has developed a classi-
fication based on the field performance of soil
materials. In this system soils are classified in
seven principal groups. The groups range from A-1,
consisting of gravelly soils of high bearing capac-
ity, to A-7, consisting of clay soils of low
strength when wet. Peat, muck, or other highly or-
ganic scils are not included in this classification
because their use as a construction material or
foundation material should be aveided.

Within each of the principal groups, the rela-
tive engineering value of the soil material is in-
dicated by a group index number. Group indexes
range from ¢ for the best materials to 20 for the




poorest. The group index number for the horizons
of the soils tested is shown in parentheses after

the soil group symbol in the next to last column
inl!EH!!lEi
Onified Classification.--This classification is

based on the identification of soils according to
their texture, plasticity, and liquid limit. The
three major groupings are coarse-textured soils,
fine-textured soils, and organic soils. The soils
are divided into 15 classes: 8 classes for coarse-
grained material (GW, GP, GM, GC, SW, SP, SM, SQ),
6 classes for fine-grained material (ML, CL, OL,
MH, CH, OH)}, and 1 class for highly organic mate-
rial {Pt).

S5pil Test Data

Test data for three soils in Howard County are
given in Samples were taken from selected
layers of each scil. These samples were tested ac-
cording to standard procedures in the laboratories
of the Joint Highway Resecarch Project, Purdue Uni-
versity, under the sponsorship of the Bureau of
Public Roads. The tests were made so that informa-
tion could be obtained that would assist in the
evaluation of the soils for engineering uses. The
samples do not represent the entire range of soil
properties in Howard County, or even within the
three soil series sampled, but the results from the
tests have been used as a guide in estimating the
engineering properties of the soils in the county.

Both the AASHO and Unified classifications are
listed in table 6. They are based on data obtained
by mechanical analysis and from tests to determine
the liquid and plastic limits. The mechanical anzal-
yses were made by combined sieve and hydrometer
metheds. The grain size of sand, silt, and clay
indicated by engineers is not equivalent to the
grain size used by soil scientists. For example,
clay, to soil scientists, refers to mineral grains
less than 0.002 millimeters in diameter, whereas
engineers frequently define the size of clay as
less than 0.005 millimeters in diameter.

The liguid-limit and plastic-limit tests on the
s0il samples measure the effect of water on the
consistency of soil material. As the moisture con-
tent of a clayey scil increases from a very dry
state, the material changes from a semisolid state
to a plastic state. As the moisture content is
further increased, the material changes from the
plastic state to a ligquid state. The plastic limit
is the moisture content at which the soil material
passes from a semisolid to a plastic state. The
liquid limit is the moisture content at which the
material passes from a plastic to a liquid state.
The plasticity index is the numerical difference
between the liquid 1limit and the plastic limit. It
indicates the range of moisture content within
which a s0il material is in a plastic condition.

under "Moisture-density," gives data on
the relationship between the moisture content and
the compacted density of the soil as determined by
the standard methods described in AASHO Designation:

T 99-57. If soil material is compacted at succes-
sively higher moisture content, assuming that the
same amount of force is used in compacting the soil,
the density of the compacted material will increase
until the optimum moisture content is reached. Af-
ter that; the density decreases with increase in
moisture content. The oven-dry weight, in pounds
per cubic foot of the soil at optimum moisture con-
tent, is the maximum dry density. Data on the re-
lationship of moisture te density are important in
planning earthwork because generally the soil is
most stable if it is compacted to its maximum dry
density whem it is approximately at the optimum
moisture content.

Estimated Properties of the Soils

[Table 7]gives estimates of the physical and
chemical properties of the soils to a depth of 5
feet or less. The properties of Gravel pits, Made
land, and Quarries are too variable to rate. Be-
canse actual tests were made on only the soils
listed in it was necessary to estimate the
engineering properties of the rest of the soils.

In making these estimates, the soil scientists com-
pared the untested soils with the tested soils and
used the knowledge gained from working with similar
s0ils in other areas. The estimates are not a sub-
stitute for tests at sites selected for construc-
tion.

Depth to the major horizons is given in
Depth to bedrock generally is more than 60 inches
in all soils of the county and is not listed in the
table.

The estimates of the percentage of material pass-
ing sieves are given to the nearest 5 percent. The
percentage of material passing the 200 sieve gener-
ally indicates the amount of very fine sand, silt,
and clay in a soil.

Permeability refers to the movement of water
downward through undisturbed soil material, It was
estimated largely on the basis of texture, struc-
ture, and consistence. The available water capac-
ity is the capacity of the soil to hold water avail-
able for use by most plants. It is commonly de-
fined as the difference between the amount of soil
water at field capacity and the amount at wilting
point. It is commonly expressed as inches of water
per inch of seil. The highest level to which the
seasonal water table rises is the one given.

The estimated reaction of each major horizon of
the seils is given in pH values. These estimates
apply to soil that is undisturbed and that has not
been limed.

Frost potential rates the degree that frost ac-
tion affects the soil. Frost action is a major
consideration if (1) water is present in the soil;
(2) low temperature exists long enough to permeate
the seil; and (3) ice lenses are likely to form and
cause the soil to lose strength when the lenses
thaw after freezing.

Shrink-swell potential indicates the veolume
change to be expected of the soil material with
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changes in moisture content. It is estimated main-
1y on the basis of the amount and kind of clay in
the soil,

Engineering Interpretations of the Soils

In|table 8 [are listed features that affect the

suitability of seils for various purposes. Topsoil
refers to soil material that is used to topdress
slopes, embankments, and lawns. The rating is based
mainly on soil texture and organic-matter content.
The suitability of soils as a source of sand and
gravel is rated only to a depth of 5 to 7 feet.
cause sand and gravel occur at variable depths in
the soils of a series, test pits must be dug to de-
termine the extent and accessibility of deposits in
a given area. In rating the suitability of soil
material for use as borrow for road subgrades, the
subsoil and substratum are rated separately if they
have significantly different characteristics.

Be-

The suitability of soils as foundations for
buildings no more than three stories high is deter-
mined mainly by the characteristics of the substra-
tum. In determining suitability for highway loca-
tion, the entire profile of undisturbed saoil
without artificial drainage is evaluated.

Among the soil features affecting sewage lagoons
septic tank filter fields, and reservoir areas are
permeability, slope, organic-matter content, depth
to bedrock, and the hazard of flooding, The suita-
bility of soil material for use in embankments to
impound water on the surface is determined mainly
by the clay content and shrink-swell potential,
Features that affect agricultural drainage are tex-
ture, permeability, seasonal water table, and im-
permeable layers in the soil,

L

Properties of Gravel pits, Made land, and Quar-

ries are not rated in[table 7 |because they are too

variable.

TABLE 6/{--ENGINEERING

[Tests performed by Purdue University in cooperation with the Indiana State Highway Department and the

Association of State

Moisture-density L/| Mechanical analysis 2/
SCS report . Percentage passing sieve--
5011 name and location Ho. Depth Maz;;um Optimum —
i . 0.
gensity | OVl 3/M in. (2.0 mn.)
863 Ind-34 | Inches Ik, per | Percent
cu. ft.
Broockston siity clay leoam:
SWANE: sec. 5, T. 23 N., R. 4 E. 3-1 0-8 96 2k 100 98
3-2 31-80 106 18 100 Q7
3-3 L6 66 127 10 100 gl
Crosby silt loam:
NWiBWs sec, 23, T. 23 N., R. 4 E. 1-1 0-7 103 20 100 99
‘ 1-2 12-17 100 21 ——— 100
1-3 31-h2 123 12 100 a0
Miami silt loam:
NEANEL sec. 8, T. 24 W., R. 4 E. 5-1 0-7 105 19 100 99
-2 T=-17 110 17 1C0 92
5-3 32-56 131 10 1C0 86
1/
Rased on AASHO Designation: T 99-57, Method A,
2/
Mechanical analyses according to the AASHO Desigmation: T 88-57 (1). Results by this procedurs

freguently differ from results that would have been obteined by the soil survey procedure of the Soil

Conservation Service (5€S). In the AASHO procedure,

the fine material is analyzed by the hydrometer

method, and the various grain-size fractions are calculated on the basis of all the material, including

that ccarser than 2 millimeters in diameter. In the
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Use and Management of the Soils for Recreation

The degree and kind of limitation of the soils
for recreational uses are given in[table 9.] Slight
limitations are easy to overcome, whereas moderate
limitations can be overcome by careful planning
and good management. Severe limitations indicate
that careful planning and intensive management are
required, and very severe limitations indicate that
the seil generally 1s not practical to use without
major reclamation or very expensive site prepara-
tion.

Intensive play areas, such as baseball diamonds
and football fields, are subject to much foot traf-
fic and generally require good drainage and a sur-
face that is nearly level and firm. Also, inten-
sive play areas should be free of rocks and rock
outcrop. Without much preparation, campsites
should be suitable for tents and trailers and for

TEST DATA

Bureau of Public Reads (BPR).
Highway Officials (AASHO}]

outdoor living for a period of at least one week.
Soils are rated only for use as golf fairways, be-
cause traps and greens generally are constructed
from transported soil material. Slopes, traffic-
ability, and erodibility are considered in deter-
mining the degree of limitation of seils used for
golf fairways, campsites, extensive play areas, and
picnic areas. Trafficability refers to the diffi-
culty or ease with which people can move about on
foot, on horseback, or in a small vehicle, such as
a golf cart. Seasonal wetness, flooding, ponding,
and erosion affect all the uses, especially the
installation of warming huts, sanitary facilities,
and maintenance sheds. For more information about

s0il properties_affecting these latter uses, refer
to |tables 7 nd

Properties of Gravel pits, Made land, and Quar-
ries were not rated i because they are too

variable.

Tests were performed in accordance with standard procedures of the American

Mechanical analysis g/——Cont. Classification
Percentage passing sieve--Cont.| Percentage smailer than-- Liguid Plasticity 3
limit index .
No. Lo No. 200 0,05 | o.02.|0.007 | C.002 AASHO Unified
(2,0 mm.) (0.7 mm.) mm, mm. | mm. mm,
Percent .
a5 83 79 60 31 22 L& 19 A-7-6(13} | ML-CL
93 85 78 63 a7 28 L3 21 A-T-6(13) ]cCL
86 58 57 I3 24 16 23 9 A-L(3) CL
95 85 79 63 28 17 29 5 A-4(8) ML~CL
99 98 97 89 55 L3 54 30 A-7-6(19) | CH
82 58 57 s 28 18 o5 10 A-4(5) CL
o7 86 78 60 29 20 32 10 A-£(8) ML-CL
86 65 &l 55 38 30 37 17 A-6(9) oL
75 hg IS 35 21 15 22 9 A-4(3) sC

analyzed by the pipette method and the material coarser than 2 millimeters in dlameter is excluded from

calculations of grain-size fractious.
use in naming textural classes for soil.

3/

The mechanical analyses used in this table are not suitable for

809 and BPR have agreed that all soils having plasticity indexes within two points of A-line are to

be given 3 borderline classification,
ML-CL.

An example of a borderline classification obtained by thls use is
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TABLE 7.--ESTIMATED PROPERTIES

Depth to Clagaification
80il series sessonal D;pth
and map symbols rom
b sym water surface USDA texture Unified AASHO
table
Feet Inches
Blount: Bmd, BmB2-----—-- 1-3 0-7 Si1t LOAM-=mmmmmm oo cm o emm ML or CL Ak
T-32 8ilty clay loam to silty CL or CH A-T
clay.
32-60 81lty clay loam tillemee---- CL A-6 or A-T
Brockstont Bs------------ -3 0-1k S8ilty clay losfe=-=c-=emem-- ML or CL A-T or A-6
14-31 Silty clay lo@m---—--—-—mma-= CL or CH AT
31-L6 Clay 1o8ff-==—==-—=eemmnm———— CL A-6 or A-T
L6=-66 Loam tillesmemeammmacmam—an ML or CL A-U4 or A-6
Carlisle: COmemmmeoooama- 0-3 0-60 Muck over peBtesesm-ceamcc-o- =2 "2 [
Crosby: CgA, (sB2, CyB2-- 1-3 0-10 5ilt 1O8EM-—m=—mem—————m e e ML or CL A-L
(For properties of
the Miami soil in 10-31 Silty clay Loam-=---w-meec—a cL or CH A6 or A-T
CyB2, refer to the 31-60 Clay loam to loam tillee-=--a ML, CL, or &M A=l
Miami series.)
Fincastle: Foo--waawea———- 1-3 0-10 8ilt lofGMemeeeemecmmmenen———— ML A=l
10-28 81ilty cley loBM=e==—e=-=-==--== CL A-6
28-54 Clay 10AM--——-—-=ma—ea—am———— cL A-6
S54-a0 Loam tiller—mmommmmmme oo ML or CL A-l
Fex: FoA, FoB2, FaC3----- =L 0-12 Silt lO8fwmmr—r—————————mm e ML A~
12-37 Clay loam or gravelly clay CL or 5C A-6 or A-L
loam.
37-T0 Stratified gravel and sand--| GP, SP, or A-1
SP=-5M
Geneses: Gh--—ee-rraceacaaa 3-7 0=30 Silt logme--—-—-——--————co——m- ML eor CL A-l
30-70 Fine sandy loam, silt loam, | SM A-l or A-2
or fine sand.
Hennepini HeF--—-—r----aa =h 0-15 LOA—m —m—rmmmmmm e m m e e ML A=l
15-60 Loam tillem—m- oo mummaaiaa- ML A-bL
Kokomo: Kk, Komememmmeuow 0-3 0-1h B8ilty clay lo@Me=msassuamuan- CL or CH A-T
14-59 Silty clay lo@M=e=er=cm==-r= CH A-T
59-44 Loam tille=-ommome o mammam L Al
Linwood: IWemeeememcmacaar- 0-3 0-18 MUCKememmmmmme— e —m———————— Pt | asecmce——-
18-60 Silt 1o8M=m-=re-=cmm e —m——— ML A=k
Miami: M1B2, MIC2, MuB3, >l 0-7 811t loam-—=—co—e—mmmmmmem oo ML or ML-CL Al or A-6
MmC3, MmD3.
7-32 8ilty clay loam to clay cL A-l, a-b6,
loam, or A-T
32-60 L0 tillemmmmeeam——ce——an—— ML, CL, or SC Ak or A-6

See foctnotes at end of table,
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OF THE SOILS

Percentage passing sieve-- 1/

Available R
Permesbility water Reaction Frost Shrink-swell
No. 10 No. Lo No. 200 capacity potential potential
Inches per hour| ZInches per i
inch of soil
100 G3-100 85-95 0.62-2.00 0.20 6.1-6.5 Moderafgmamman= Low to moderate.
100 95-100 8o-90 0,06-0,20 17 5.6-6.0 Moderate--—---- Moderate to high.
100 Q0-100 T75-90 0.06-0.20 .18 (2/) Moderate-——w——= Moderate,
95-100 90-100 80-90 0.20-0,63 .22 6.6-7.3 Moderate--~---- Moderate,
95-100 G0-100 80-90 0.06=0.20 .19 6.6-7.3 Moderate--mm=-- Moderate.
95-100 Q0-100 80-90 0.06-0.2¢ .18 6.6-7.3 Moderate-—~-—-- Moderate,
S0-95 80-90 55-65 0.63-2.00 .15 2/} Moderate------- Low to moderate.
------------------ 2.00-6,30 >.25 (3/} LoW==—r===me=== | LOW,
95-100 $0-10C 85-95 0.63-2.00 .20 6.1-6.6 Moderate ta Low to moderate.
high,
95-100 95-100 90-100 0.,06-0.20 .18 5.1-6.6 Moderates—====- Moderate.
80-30 70-85 45-60 0.63-2,00 .15 2/} Moderate===-w-- Low.
95-100 95-100 85-95 0.63-2.00 .20 5.1-0.5 Moderate to Low.
high,
95-100 90-95 85-95 0.06-0,20 .13 5.1=5.5 Moderatg-——-——- Moderate.
95-100 75-85 65-75 0,06=-0,20 1T 5.6=-6.0 Moderatgm====== Low to moderate.
95-100 75~85 6C-70 0.63-2.00 .15 (2/) Moderate to Low.
high.
95-100 85-100 50-75 0.63=2,00 .17 5,6=6.5 Moderate to Low tc moderate,
high.
90-100 75-90 35-T0 0.63=2.00 .16 5.1-6.0 Moderatg--~---- Mcderate,
35-TC 15-30 0-10 >20,00 .03 &h LOW=mmmm—mm——— Low.
35-100 $5-100 75-85 0.63-2,00 .20 6.6 Moderate to Low,
high,
£0-50 £0=70 25-45 2,00-6,30 .12 (2/) Moderate to Low,
high.
95-100 80-100 6C-T0 0.63-2.00 A7 6.1-6.5 Moderate to Low.
high.
$5-100 [ 8o-100 6C-70 0.63-2.00 .15 21 Moderate to Low to moderate.
high,
95-100 90-100 80~-90 C.06-0,.20 .22 6.6-7.3 Moderate=-e----= High.
95=100 95-100 75-90 0.06-0.20 .19 6.6-7.3 Moderate-==----- High.
8595 75-85 55-70 0,63-2,00 .15 (2/) Moderate---—--- Moderate.
__________________ 2,00-6, 30 >.25 5.6=6.5 Moderate------- |Low to moderate.
98 a5 75 0,20=0,673 .20 (2/) Moderate to Low.
high.
95-100 g0-100 80-90 0.63-2.00 .20 6.1-6.5 Mcderate to Low.
high.
90-100 85-95 60-70 0.63-2,00 .18 5.5-6.5 Moderate-=--===- Moderate.
85-95 70-80 L5-65 0.63-2,00 15 (2/) Moderate-m-==-r- Low to moderate,

413-808 O - 71 -~ 4
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TABLE 7.--ESTIMATED PROPERTIES

Nepth to \ ps .
a
9011 series censonal DESEE Classificatiocn
ard map symbols waler i curface USDA texture Unified AASHO
table
Feet Inches
Morley: MrB2, MsB3, Ms(3- >k 0-10 Silt loBMem==—=m=r—ea— e ML or CL Al
10-33 5ilty clay loAm=--=w-=-c-=e==- CL or CH A7
33-60 S8ilty clay loam till-ew=w=---- CL A-6
Ockley: OcA, OcB2, OkA, =L 0-8 8ilt lo@M-~-—-—m—m—mcmm—————— ML A=l
OkB2.
8-29 S8ilty elay loam to clay cL A-6
leam.
29-3h Sandy clay loam to gravelly 8C A-2 or A-l
clay loam.
54-70 Sand and gravel-e=-m—--—-——-—- SW, GP, or A-1
3P-5M
Patton: Pa, Powew-weaao-a 1.3 0-12 B8ilty clay logme-w-esec--——-- CL or CL A-B
12-37 8ilty clay loam----—---—--—=- cL AT
37-52 Stratified sand and siltme--- ML A-L
Pewamo! Pe--------wmeeo—o 0-3 0-12 8ilty clay loam-——------=---=== CL or OH A-T
12-L9 Silty clay to silty clay CL or CH A-TY
loam,
49-60 S8ilty clay loam till--------- CL A=T
Russell: Rub, RuB2------- >4 0-11 S8ilt loBme=--—rr-—mmmmmmm oo ML A-L
11-Lh 8ilty clay loam to clay oL A-6
loam.
hy-63 LOBM= === === = mmm e e CL or ML A-6
63-74 Lot till-mmmemmmmme oo ML or CL A-L or A-6
8hoals: Sh--—----mocon- 0-3 Q=32 Silt loBmM=-——m-mcecmccca——n—= ML cr QL A-L
32-60 511t lomm or stratified sand ML AL
and sandy loam.
1/

T All soil material passed the No. L sieve except 30 to 50 percent of the

and Fox solls,
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underlying material of Ockley




OF THE SOILS--Continued

Percentage passing sieve-- }/ Avalilable .
Permesbility water Reaction Frost Shrink-swell
No, 10 No. 4O Na, 200 capacity potential potential
Inches per hour | Incheg per pH
inch of goil
95-100 95-100 75~-90 0.63-2.00 0.20 5,6-6,5 High=-—=c-cmv Low to moderate.
595-100 90-100 75-85 0,06-0,20 .18 5.6=6.0 Highe-=-c-ene= Moderate to
high.
95-100 85-95 75-85 0.06-0,20 .17 (2/) Highe=r==e==e= Moderate.
95-100 90-100 85-95 0.63-2,00 .20 5.1-6.5 Moderate to Low.
high,
95100 G0-100 T0=95 0.63-2.00 .19 5.5-6.0 Moderate-—---- Moderate.
§5-100 80-90 30-40 0.63-2.00 .18 5.6-6.5 Moderate------ Moderate.
35-70 15-30 0-10 >20,0 .02 (2/) LOW===mmmmmmmm Low.
§5-100 $0-100 B0-90 0,20-0.63 .20 6.1-T.3 Moderate——---- Moderate,
§5-100 90-100 80-90¢ 0.20-0.63 .19 7.1-7.3 Moderate to Mcderate to
nigh, high,
95-100 95-100 90-100 0.63-2.00 .18 (2/) Moderate to Low,
high,

100 95-100 80-90 0.20-0.63 .19 6.6-7.3 Moderate-—---- Moderate.
95-1.00 95-100 Bo-85 <0,06 .16 6.6-T.3 Highemeemmaaen High.
95-100 90-100 B0-85 0.06-0,20 .19 (2/) Moderate to High.

high.

100 95-100 85-90 0.63-2.00 L2G 6.1-6.5 Moderate to Low to

high. - moderate,

100 90-1.00 80-50 0.63=-2.00 .18 5,0-6.0 Moderate=—m---n Moderate.
g5~100 75-85 T0-80 0.63-2.00 .18 6.6-7.3 Moderatesw==-=-= Low.

85-95 70-80 6070 0.63-2.00 .15 @/} Moderatem----- Low to
moderate.
95-1.00 §5-100 8505 0.63-2.00 .21 6.6 High-—==ea=an- Law.
95-100 90-100 75-85 0.63-2,00 .20 (2/) Moderate to Low.
high.
2/
Calcareous.
3
Variable,
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--ENGINEERING

S0il series and
map symhaols

Suitability as source of--

Soil featbures
affecting--

Topsoll

Sand and gravel

Road subgrade

Foundations for
buildings

Blount: BmA, BmB2-

Brookston: Bs-r-==

Carligle: Ca======

Crosby: CsA, CeB2,
CyB2.
(For proper-

ties of
Miami scil
in CyB2, re-
fer Lo the
Miami
series.)

Fincastle: Fee=—--

Fox: ¥ok, FoBZ,
FaC3.
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Good in surface

layer; fair in
subsolil; clayey;
seascnal high
water table,

Fair in surface

layer; falr to

poor in subsoil;
clayey; sgeascnal
high water table.

Poar; ercsive;

oxidizes rapidly;
fair tc poor when
mixed with miner-
al soil.

Good in surface

layer; fair to
poor in subsollj
geasonal high
water table.

Good in surface

layer; fair to
poor in subscoil;
seagonal high
water table,

Good in surface

layer; poor to
fair in subsoil;
somewhat gravelly
and clayey.

Not zuitable---------=-

ot suitablee-——onmmwa

Not sulitable-=ere——-a-a-x

Not suitable----—-----—-

Not suitable--—we-mwceaaaa

Very good below 3
feet,

Pocr in subsoil; moder-
ate to high shrink-
awell; difficult to
compact when wet;
fair to poor in sub-
stratum; moderate
shrink-swell; sea-
gcnal high water
table, )

Fair to poor; low to
moderate shrink-
swell; fair to poor
bearing capacity;
subject to frost
heave; seasonal high
water table.

Very poor; unstable;
geasonal high water
table; should be
avoided wherever
possible.

Poor; moderate to low
shrink-swell; diffi-
cult to compact when
wet,

Poor; moderate to low
shrink-swell; diffi-
cult to compact when
wet.

Fair to good in sub-
soll; very good below
3 feet.

Seasonal high water

table; fair shear
strength and com-
pressibility;
fair to pcor
bearing capacity.

Seascnal high water

table; fair to
poor bearing ca-
pacity; low to
moderate shrink-
swell; medium
compregsibility;
subject to
liquefacticn.

Unstable; very

high compressi-
bility; seasonal
high water table.

Fair shear strength

and compressibil-
ity; moderate to
low shrink-swell;
subject to frost
heave; geasonal

high water table.

Fair shear strength

end compressibil-
ity; moderate to
low shrink-gwell:
subject to frost
heave; seascnal

high water table,

Features favcrable

in upper 3 feet
very favorable
below a depth of
3 feet.




INTERPRETATIONS OF THE SCILS

S80il features affecting--Continued Degree and kind of limitation for--

Highway

Farm pcnds
location ]

Agricultural
drainage

Septic tank
filter fields

Sewage lagoons

Regervolr area Embankment

Seasonal high Seaszonal high Suitable material;| Seasonal high Severe: seasonal Siight: slow per-

water table; water tablej moderate to highl water table; high water tablej meabiiity;
fair to poor features normal- shrink-swell; slow permeda- slow permeabil- nearly level
bearing capac-| 1y favorable forj high clay bility; sur- ity. slopes.

ity; subject dug ponds. content. face dreinage

to froet needed.

heave,

Seagonal high Beasgonal high Suitable materialj;| Seasonal high Severe: geason&l Modersate: high

water tablej water table; low to moderate water table; high water ta- organic-matter
fair to poor features normal- ghrink-swell; glow permeabil- ble and ponding; content.
bearing capac- ly favorshle for| high clay ity; depres- alow permeabil-

ity; subject dug ponds. content. sionali sur- ity.

to frost face and sub-

heave., surface drain-

age needed.

Unstable; de-
pressional;
geasonal high
water table.

Seaszonal high
water table;
features normal-
ly favorable for
dug ponds.

Material not
suitable; high
aorganic-matter
content,

Severe: seasonal
high water fta-
ble; depres-
sional.

High organic-
matter con-
tent; subsid-
encej fegscnal
high water
table; surface
and subsurface
drainage
needed.

Severe: high
grganic-matter
content; sea-
sonal high
water tahle,

Seascnal high Seascnal high Suitable material;| Seasonal high Severe: seasonal Slight: slow

water tablej water table; low to moderate water table; high water ta- permeability;
fair bearing features normal- shrink~swell; zlow permea-— ble; slow nearly level
capacity and ly fevorable for| high clay bility; sur- permeability. glopes.
atability; dug ponds. content. face and sub-

subject to surface drain-

frost heave. age needed.

Seascnal high Seasconal high Suiteble material;| Seasonal high Severe: seagonal Slight: slow

water table; water table; low to moderate water table; high water ta- permeability;
fair bearing features normal- shrink-swell; slow permea- ble; slow nearly level
cagpacity and ly favorable for| high clay bility; sur- permeability. glopes.
stability; dug ponds. content. face and sub-

subject to surface drain-

frost heave. age needed.

Features are
favorable;
well drained,

Very rapidly
permeahle
substratum,

Material not
suiteble except

Good drainage---| Slight: no re-

strietions; ef-

Severe: moderate
permeability;

loose gsand is
gasy to exca-
vate but is
sometimes dif-
ficult to
haul.

for pervious
ghells.

fluent may pol-
lute water sup-
plies; soils on
glopes of more
than 10 percent
are generally
unsuitable.

very rapid per-
meability in
substratun.
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TABLE §.--ENGINEERING INTERPRETATIONS

S0il series and
map symbols

Suitability as source of=--

Soil features
affecting-~

Teopeell

Sand and gravel

Road subgrade

Foundations for

buildings

Genesgee!

Hennepini Hef-----

Kokomot XKk, Ko----

Linwood:

Miami: M1B2, M1C2,
MmB3, Mm(3,
ER

Morley: Mre2,
MsB3, MsC3,
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Fair to good; sub-
ject to flooding,

Fair to good in
surface layer:
feir to poor in
subsoil.

Poor; clayey; sea-
sonal high water

table.

Poor; ercsive;

oxidizes rapidly.

Good in surface
layer; fair in

subsoll; somewhat

clayey.

Fair in surface
layer; fair to
poor in subscil
clayey.

2

Poor; some below k
Teet.

Not suitable--—-e-a——--

Not suitable-w--weee--

Not sultable-—-c-wee-o

ot suitable—-ecec——oaa

Not suitable-revrewe-=

Poor bearing capacity;

difficult to work when

wet; subject to
flooding.

Fair to poor; noderate
to low shrink-swell;
fair to poor bearing

capacity; difficult to

work and to compact
when wet,

Poor; moderate fo high
shrink-swell; fair to
good bearing capacity;
difficult to compact;
subject to frost
heave; sessonal high
water table,

Very poor; unstable;
seascnal high water
table; should be
avoided whenever
possible.

Fair to poor; moderate
to low shrink-swell;
fair to poor bearing

capacity; difficult to

work and to compact
when wet.

Poor teo not suitable in
subsoil; moderate to
high shrink-swell;

difficult to work when

wet; poor to fair in
substratum; moderate
to high shrink-swell;
difficult to work and
to compact when wet.

Subject to flood-
ing; poor bearing
capacity; subject
to frost heave,

Fair to poor bear-
ing capacity;
moderate to low
shrink-swell;
falr shear
strength; subject
to frost heave,

Seasonal high water
table; fair to
poor bearing ca-
pacity; moderate
to high shrink-
gwell; medium
compressibility:
subject to ligue-
faction.

Unstable; very high
compressibility;
seasonsal high
water table,

Fair to poor hear-
ing capacity;
moderate to low
shrink-swell;
fair ghear
strength; subject
to frost heave,

Fair to poor bear-
ing capacity;
moderate to high
shrink-gswell;
fair shesar
strength; medium
compressibility.




OF THE S0ILS--Continued

Soil features affecting--Continued

Degree and kind of

limitation for--

Farm ponds

Highway Agricultural Septic tank Sewage lagoons
location Reservoir area Embantment drainage filter fields
Bubject to Subject to Suitable material) Subject to Bevere: subject to |Severe: subject to
flooding; flooding. to a depth of k& flooding; pro-| flooding. flooding; moder-
poor bearing feet. tection fram ate permeability,
capacity. atream over-

Falr to poor
bearing ca-
pacity; cutse
and fills
are neaded.

Seascnal high
water table;
fair to poor
bearing ca-
pacity; poor
shear
strength;
subject to
frost heave;
unstable
material,

Unztable; de=-
pressionsal;
seasonal
high water
table,

Fair to poor
bearing ca~
pacity; sub-
Jject to
frost heave;
cuts and
fills are
needed.

Fair to poor
bearing ca-
pacity; sub-
Jeet to

frost heawve;|

cuts and
fills are
needed.

Suitable materi-
al; steep
slopes.

Seascnal high
water tahle;
features nor-
mally faverable
for dug ponds.

Beasonal high
water tahle;
features nor-
mally favorable
for dug ponds.

Suitable materi-
aly sand and
gravel pockets
or layers occeur
in the sub-
stratun.

Features gener-
ally favcorable.

Suitable materi-
aly steep
slopes.

Bultable materi-
al; moderate to
high shrink-
swelly high
cley content,

Material not
guitable; high
organic-matter
content.

Suitable
material.

Suitable materi-
al; moderate to
high shrink-
awell,

flow is
reguired.

Good drainage=--

Seaszonal high
water table;
glow permea-
bility; de-
pressional;
surface and
subsurface
drainage
needed.

High orgenic-
matter con-
tent; subsid-
ence; season-
al high water
table; sur-
face and
subsurface
drainage
needed.

Good drainage--

Good drainage;
small wet
areas may
need random
tile.

Severe: steep
slopes.

Severe: seasonal
high water table
and ponding;
slow permeabil=-
ity.

Severe: sesascnal

high water table;

depressional.

Moderate to severe:
0 to 12 percent
slopes; moderate
permeability.

Severe: slow per-
mesbility; large
filter beds
necessary.

Severe: steep
slcpes.

Moderate: high
crganic-matter
content.

Severe: orgenic-
matter ccntent;
seasonal high
water table and
ponding.

Moderate on alopes
of less than 7
percent; severe
on sleopes of
mere than 7 per-
cent; moderate
permeability.

Mcderate on slopes
of lessg than 7
percent; severe
on slopes of
more than 7 per-
cent; slow
permeebility.
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TABLE 8.--ENGINEERING INTERPRETATIONS

Soll series and
map symbals

Suitability as source of--

Scil features
affecting=--

Topaoil

Sand and gravel

Road subgrade

Foundetions for
buildings

Ockley: OcA, OcB2,
OkA, OkBZ2.

Patton: Pa, Po----

Pewamo

~Russell: RuA,
RuB2,

Shoals: She-----=-
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Good in surface
layer; fair in
subsoll; =zcmewhat
clayey and con-
tains gravel.

Fair in surface
layer; falr to
poor in subscils
clayey; seasonal
high water table.

Fair in surface
leyer; fair to
poor in subseil;
clayey; seascnal
high water table,

Goed in surface
leyer; fair in
subscil; some-
what clayey.

Fair to geod; sub-
Jeet to flooding;
geagonal high
water table.

Very good below L
feet.

Poor; variable sand
layers below 4 feet.

Not suitablew-——ae——aea—o

Not suitable-------=--

Poor; some below L
feet; se@sonal high
water table hinders
excavation,

Fair to poor in subsoil;
very good in substra-
tum,

Fair to poorg'moderate
to high shrink-swell;
poor bearing capacity.

Poor; difficult to com-
pact; high shrink-
swell; fair to poor
bearing capacity
subject to frost
heave; =esschal high
water table,

Fair tc poor; low to
moderate shrink-
swell; fair to poor
bearing capacity;
difficult to work and
to compact when wet.

Poor; poor bearing
capacity; difficult
te work and tc com-
pact when wetj
seasonal high water
table.

Features in subscil
are fair to good;
gubstratum has
very good bearing
capacity.

Seasonal high water
tabhle; fair to
poor bearing ca-
pacity; mecderate
to high shrink-
swell.

Beasonal high water
table; fair to
poor hearing
capacity; high
shrink-swell;
medium compress-
ibility; fair
shear strength;
subject to ligue-
faction.

Moderate Lo low
shrink-swell;
fair to poor
bearing capacity;
failr shear
strength.

Subject to flooding;
seascnal high wa-
ter table; sub-
ject to frost
heave.




OF THE S0ILS--Continued

Soil features affecting--Continued

Degree and kind of limitation for--

Highwey
logation

Farm ponds

Reservoir area

Embankment

Agricultural
drainage

Septic tank
filter filelds

Bewage lagoons

Features are
favorable;
good hearing
cadpacity;
well-drained,
loosge gand and
gravel is easy
to excavate
but is some-
times diffi-
cult to haul.

Segsonal high
water table;
fair to poor
bearing capac-
ity; fair
shear
strength; sub=-
Jject to frost
heave.

Seascnal high
water table;
fair to poor
bearing capac=
ity subject
to frost
heave; poor
ghear
strengihj
unstable
material.

Fair to poor
bearing
capacity;
subject to
frost heave;
cuts and
fills are
needed.

Subject to
floedingy
seasonal
high water
table; sub-
Ject to
frost heave,

Seasonal high

Seasgonal high

Suitable material;

Subject to

Very rapidly per-
meanle substra-
tum; features
generally un-
favorgble.

water table;
features normal-
ly favorable for
dug ponds.

water table;
features normal-
ly favorable for
dug ponds.

sand angd

gravel pockets
or layers occur
in the sub-
stratum.

flooding.

Suitable materi-

Suitable materi-

Suitable materi-

Suitable material

Material not suit-

able except for
pervious shells.

al; moderate to
low shrink-
swell; high
clay content,

al; high shrink-
awell; high
clay content,

al.

to a depth of 3
feet.

Good drainage----

Good drainage--=-

Seagonal high
water table;
moderately
slow permeabil-
ity; surface
and subsurface
drainage need-
ed; depres-
sional; silt
and sand may be
hazard below a
depth of 4O
inches.

Seasonal high
water table;
very slow
permeability;
surface and
subsurface
drainage need-
ed; depres-
sional.

Seasonal high
water table;
protection
from flooding
required; ran-
dom tile
suitable for
subsurface
drainage.

Moderate:

[

Slight: effluent
may pollute
water supplies;
glopes of mere
than 10 percent
are generally
unzuitable.

Severe: seasonal

high water table

and ponding:
moderately slow
permeability.

Severe: seasonal
high water table
and ponding;
very slow
permeability.

moder-
ate permeabil-
ity.

Severe: subject
to flcooding;
seasonal high
water table.

Moderate:

Severe:

Severe: very rapid

permesbility in
substratum.

Moderate: high

organic-matter
caontent.

Moderate: high

organic-matter
caontent; sea-~
sonal high water
table.

moderate
permeability.

subject to
flooding; sea-
gonal high water
table; moderate
permeability.

5l



ABLE 9)--LIMITATIONS OF

Soil series and
map symbols

Intensive play areas

Ficnic areas, parks, and
extensive play areas

Bridle paths, nature
trails, and hiking trails

Blount: Brd. BmB2--

Brookston: BSee-w--

Carlisle: Co-nweea=n

Crosty: CsA, CsBe,
CyB2:

{For properties
of Miami
soils in
CyB2, refer
to the Miami
series.)

Fincastle:

Fox: FoA, FoB2,
FaC3.

Genesee: Ghe--caeaa

Hennepin: HeE------

Kokomo: Xk, Ko==co-
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Moderate: semsonal high water

table; compact and sticky
when wet; slow to dry after
rain,

Jevere: seasonal high water

tabie; ocecasional pondings
needs drainage; poor traf-
ficability; sod easily
damaged when wet; very
sticky when wet.

Very severe: sessonal high

water table; needs drain-
age; poor trafficability
when wet; sod easily
damaged; subject to soil
blowing when dry.

Moderate: seasonal high

water table; compact and
sticky when wet; slow to
dry after rain,

Moderate: seasonal high water

table; compact and sticky
when wety slow fo dry after
rain,

Slight on 0 to 2 percent

slopea; moderate on 2 to 6
percent slopes; severe on

6 to 12 percent slopes;
erosive; compact and sticky
when wet; extensive level-
ing may expose the sand and
gravel substratum.

Severe: occasicnal flooding;

compacts easlly when wet.

Severe: ervsive on slopes;

compact and sticky when
wet. '

Severe: seasonal high water

table; ccecasional ponding;
needs drainage; poor traf-
flcability; sod easily
damaged when wetj very
sticky when wet.

Moderate: seasonal high wa-

Severe: seasonal high water

Very severe: seasonal high

Moderate: seasonal high watewr

Moderate: seasonal high

Slight on © to & percent

Moderate: cccasilonal flooding

Severe: erosive; compact and

Severe: seasonal high water

ter table; compact and
gticky when wet; slow to
dry after rain.

table; occasiomal ponding:
needs drainage; poor traf-
ficability; sod easily
damaged when wet; very
sticky when wet,

water table; needs drain-
age; poor trafficability
when wet; sod easily dam-
aged; subject to soil
blowing when dry.

table; compact and sticky
when wet; slow to dry after
rain,

water table; compact and
sticky when wet; slovw to
dry after rain.

slopes; moderate on 6 to 12
percent slopes; erosive}
compact and sticky when
wet; extensive leveling may
expose the sand and gravel
substratum.

during season of use.

sticky when wet.

table; ccecasional ponding;
needs drainage; poor traf-
ficability; sod easily
damaged when wet; very
sticky when wet.

Moderate:

Moderate: wet for short per-

icds; muddy and slippery
when wetj may need surfac-
ing.

Severe: wet for leng periods;
muddy and slippery when
wet; needs surfacing and
is difficult to maintain.

Very severe: seasonal high
water table; poor traf-
fieability; difficult to
maintain.

Moderate: wet for short per-

iods; muddy and slippery
when wet; may need surfac-
ing.

Mederate: wet for short per-
iods; muddy and slippery
when wet; may need surfac-
ing,

Moderate: 0 to 12 percent
slopes; muddy and slippery
when wet; erosive; may
need surfacing; extensive
leveling may expose the
sand and gravel substra-
tum.

cecasional flood-
ing; muddy and slippery
when wet; may need surfac-
ing.

Severe: muddy and slippery
when wet; erosive; may
need surfacing.

Severe: wet for long periocds;

muddy and slippery when
wet; needs suwrfacing and is
difficult to maintain.




SOILS FOR RECREATIONAL USES

Golf fairways

Cottages and service
and utility buildings

Tent, camp, and trailer sites

Mcderate: seascnal high water
table; compacts easily when
wet; turf easily damaged.

Severe: seasonal high water
table; occasicnal ponding;
needs drainage; poor traf-
ficability; turf easily
damaged when wet.

Very severe: seasonal high
water table; needs drainage;
poor trafficability; turf
easily damaged.

Moderate: seasonal high water
table; compacts easily when
wet; turf easily damaged.

Moderate: seasonal high water
table; compacts easily when
wet; turf easily damaged.

8light on O to & percent slopes;
moderate on & to 12 percent
slopes; ercsive; extenszive
leveling may expose the sand
and gravel substratum.

Moderate: occasional flecoding;
turf easily damaged when wet,

SEVETE:! EYOSiVeeeememmcem—can———

Severe: seasonal high water
table; occasional ponding;
needs drainage; poor traf-
ficability; turf easily
damaged when wet.

Moderate to severe: seasonal high
water table restricts sanitary
systems.

Severe: seasonal high water table
and occasional ponding restricts
sanitary systems; needs drainage;
subject to frost heave,

Very severe: seasonal high water
table restricts sanitary systems;
low shrink-swell; low bearing
capacity; subject to soll blowing
when dry.

Moderate to severe: seasonal high
water table restricts sanitary
systems.

Moderate to severe: seascnal high
water table restricts sanitary
systems.

S8light on 0 to é percent slopes;
moderate on 6 to 12 percent
slopes; erosive; extensive level-
ing may expose the sand and gravel
substratum.

Severe: cccasional floeding; flue-
tuating water table restricts
sanitary systems; subject to frost
heave; liguefies easily.

Severe:

Severe: high water table; restricts
sanitary systems; occasional pond-
ing; needs drainege; subject to
frost heave.

3 o[ - PR 1

Moderate: sites remain wet and soft for
short periods; compacts easily; walks
and roads need surfacing.

Severe: seasonal high water table;
nccasional ponding; needs drainage;
sites remain wet for long periods;
walks and roads need surfacing; very
sticky when wet,

Very severe: 3ites remain wet for long
pericds; poor trafficability; diffi-
cult to maintain walks and roadways;
subject to so0il blowing when dry.

Moderate: sites remain wet and scoft for
short periods; compacts easily; walks
and reads need surfacing.

Moderate: sites remain wet and soff for
short periods; compacts easlly; walks
and roads need surfacing,

Slight on QO to & percent slopes; moder-
ate on & to 12 percent slopes; wet
and soft after rain; walks and roads
need surfacing: compaects easily; ex-
tensive leveling may expcose the sand
and gravel substratum.

Severe: occasgicnal flooding; wet for
short periods; sites need protecticn,

Severe: wet and soft after rain; walks
and roads need surfacing; compacts
easily when wet.

Severe: seascnal high water table;
occasional ponding; needs drainage;
sites remain wet for long periods;
walks and roads need surfacing; very
sticky when wet.
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TABLE 9.--tIMITATIONS OF SOTILS

Soil series and
map symbols

Intensive play areas

Pienic areas, parks, and
extensive play areas

Bridle paths, nature
trails, and hiking trails

Linwood:

Miami: M1B2, M1C2,
MrR3, MmC3, MmD3.

Morley: MrBZ, MsB3,
MsC3.

Ockley: OcA, 0cB2,
OkA, OkB2.

Patton: Pa---------

Patton: Poem~eecae-

Fewamo: Peeee—eeeao

Russell: RuA, RuB2-

Shoals: Shee--eeao-

Very severe: seascnal high
water table; needs drain-
age; poor trafficability
when wet; sod easily
damaged; subject to soil
blowing when dry.

Moderate on 2 to 6 percent
slopes; severe on 6 to 12
pereent slopes; erosive;
compact and sticky when
wet,

Moderate on 2 to & percent
slopes; severe on 6 to 12
percent slopes; erosives
compacts easily when wet,

8light on 0 to 2 percent
Slopes; moderate on 2 to
& percent slopes; erosive;
compact and sticky when
wet,

Severe: seasonal high water
table; occasional pond-
ing; needs drainage; poor
trafficability; seod easily
damaged when wet; very
sticky when wet,

Very severe: frequent flood-
ing; seascmal high water
table; subject to ponding.

Severe: seascnal high water
table; occasional ponding:
needs drainage: poor traf-
icability; scd easlly
damaged when wet; very
sticky when wet,

Slight on O to 2 percent
slopes; moderate on 2 to
6 percent slopes; erosive;
compact and sticky when
wet,

Severe: freguent flooding;
seagonal high water table;
compacts easily when wet;
slow to dry after rain;
needs drainage and runoff
control,

Very severe: Seascnal high
water table; needs drain-
age; poor trafficability
when wet; sod easily
damaged; subject to soil
blowing when dry.

Slight cn 2 to & percent
slopes; moderate on 6 to
12 percent slopes; severe
on 12 to 18 percent slopes;
erosive; compact and sticky
when wet.

8light con 2 to & percent
slopes; moderste on & to
12 percent slopes; srosive;
compacts easily when wet.

Blight: erosive; compact
and sticky when wet.

Severe: seasonal high water
table; occasicnal ponding;
needs drainage; poor traf-
ficability; scd easily
damaged when wet; very
sticky when wet.

Very severe: frequent flocd-
ing; seasonal high water
table; subject to ponding;
wet for long pericods.

Severe: seasonal high water
table; cccasional ponding;
neesds drainage; poor traf-
ficability; sod easily
damaged when wet; very
sticky when wet,

Slight: erosive; compact and
sticky when wet.

Severe: frequent fleooding
during season of use;
seasonal high water table,

Yery severe: seasonal high
water table; poor traffic-
ability; difficult to
maintain,

Moderate on 2 to 12 percent
slopes; severe on 12 to 18
percent slopes; muddy and
slippery when wet; ero-
sive; may need surfacing,

Moderate: muddy and slip-
pery when wet; may need
surfacing.

Moderate; muddy and slip-
pery when wel; may need
surfacing; erosive.

Severe:; wet for long peri-
ods; muddy and slippery
when wet; needs surfacing
and is difficult to main-
tain.

Severe: frequent flooding;
seasconal high water table;
subject to ponding; muddy
and slippery when wet; may
need surfacing.

Severe: wet for long peri-
ods; muddy and slippery
when wet; needs surfacing
and is difficult to main-
tain.

Moderate: muddy and slip-
pery when wet; ercsive;
may need surfacing.

Moderate: frequent flood-
ing: slow to dry after
rain; seascnal high water
table; muddy and slippery
when wet; may need sur-
facing,
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FOR RECREATIONAL USES--Continued

Golf fairways

Cottages and service
and utility buildings

Tent, camp, and trailer sites

Very severe: seasonsl high
water table} needs drainage;
poor trafficability; turf
easily damaged.

Slight on 2 to 6 percent
slopes; moderate on & to 12
percent slopes; severe on 12
to 18 percent slopes; erc-
sive.

Moderate: 2 to 12 percent
slopes; erosive; turf easily
damaged when wet.

Slight: erofive--e--mmccevow-

Severe: seasonal hipgh water
table; cecasicnal pondings
needs drainage; poor traf-
ficability; turf easily
damaged when wet.

Very severe: frequent flocd-
ing; seascnal high water
table; subject to ponding;
difficult to malntain turf;
poor trafficability.

Severe: seasonal high water
takle; cccasional ponding;
needs drainage; pcor traf-
ficability; turf easily
damaged when wet.

Slight: erosive---c—c—co—ua--

Moderate: frequent Tlooding;
seasonal high water table;
turf easily damaged when wet.

Very severe: segsonal high water
table restricts sanitary systems;
low shrink-swell; low bearing
capacity; subject to soil blowing
when dry.

Slight on 2 to 6 percent slopes;
moderate on & to 12 percent
slopes; severe on 12 to 18 percent
gslopes; erosive,

Moderate: Llow bearing capacity;
moderate to high shrink-swell.

Slight: erosive--—--—-ccmmmmmmeean

Severe: seasonal high water table
restricts sanitary systems;
oceasional ponding; needs drain-
age; subject to frost heave.

Very severe: seascnal high water
table restricts sanitary systems;
frequent flooding; subject to
ponding; subject to frost heave,

Severe: seasonal high water {able
restricts sanitary systems; ccca-
sional ponding; needs drainage;
subject to frost heave; high
shrink-swell.

Slight: erosive--—-—---—=cmmma=r---

Severe: fregquent flooding and sea-
sonal high water table restrict
sanitary systems; subject to
frost heave.

Very severe:

Slight on 2 o0 6

8light;

Severe:

Very severe!

Severa:

Slignt:

Severe:

sites remain wet for long
periods; poor trafficability; diffi-
cult to maintain walks and roadways;
subject to soil blowing when dry.

Slight on 2 to 6 percent slopes; moder-

ate on & to 12 percent slopes; severe
on 12 to 18 percent slopes; wet and
soft after rain; walks snd roads

need surfacing; compacts easily when
wet.

percent slopes; moder-
ate on 6 to 12 percent slopes; sites
remain wet for short periods; walks
and roads need surfacing,

wet and soft after rain; walks
and roads need surfacing; compacts
easily when wet.

seasonal high water table;
oceasional pondings needs drainage;
sites remain wet for long periods;
walks and roads need surfacing; very
sticky when wet.

seasonal high water
table; frequent flooding; subject to
ponding; sites need protection; re-
mains wet for long periods; walks
and roads need surfacing.

seasonal high water table;
oeccasional pondings needs drainage;
sites remain wet for long periocds;
walks and roads need surfacing; very
sticky when wet.

G to 6 percent slopes; wet
and soft after rain; walks and roads
need surfacingj compacts easily when
wet,

freguent flocding and seascnal
high water table; sites need protec-
tion; difficult to maintain walks

and roads.
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FORMATION AND CLASSIFICATION OF THE SOLLS

In this section, the factors that affect the for-
mation of soils are discussed and the soil series of
the county are placed in the higher categories of
s0il classification.

Factors of Soil Formation

Seil is produced by the action of soil-forming
processes on geologic materials. The character-
istics of any given soil are determined by (1) the
physical and mineralogical composition of the parent
material; (2) the climate in which the soil has
formed; (3) the plant and animal life on and in the
soil; {4) the relief, or lay of the land; and (%)
the length of time these factors have acted on the
s0il material,

Parent Material

Parent material is the unconsolidated mass from
which soil is formed. The soils in Howard Count
formed mainly fr i nsin glacial till|(pl. IV]J
glacial outwash |(pl. I§i, and recently deposite
alluvium.

In the area of Howard County, the preglacial
landscape consisted mostly of limestone bedrock of
two different periods. The youngest and most exten-
sive is Silurian limestone that contains a small
amount of shale. Less extensive is the older Devon-
tan limestone that occurs mostly along the northern
edge of Clay and Ervin townships, in Center town-
ship, and in the southwestern part of Honey Creek
township.

This limestone bedrock is generally covered by
many feet of glacial material and does not influ-
ence the characteristics of the soil profile. How-
ever, the limestone is a locally important natural
resource and is used extensively for liming cropland
and as base material for roads, driveways, parking
" lots, and houses. It is also used in concrete and
asphalt.

Glaciers covered the area of Howard County sever-
al times and in most places deposited as much as 50
to 100 feet of till over the bedrock. The till de-
posited by the Wisconsin Glacier is most recent and
directly affects the characteristics of the soils.

The northeastern part of the county was covered
by a lobe of the Wisconsin Glacier that scraped
across shale and limestone. The till in this area
contains more clay-forming minerals than the till
elsewhere. Consequently, the Morley, Bloumt, and
Pewamo scils in this area contain more clay in their
profiles than other s¢ils in the county.

The rest of Howard County was covered by a lobe
of dominantly loam-textured glacial till of more
mixed origin. . This is the parent material of Miami,
Crosby, Russell, Fincastle, and Brookston soils.

The two lobes were separated by the Union City
moraine. This moraine is at about the same eleva-
tion as the till plains. It extends in a scutheast-
erly direction from the north county line near
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Cassville to just west of Greentown, and then to the
Grant County line about 2 miles east of West
Liberty.

The valleys of Wildcat Creek and other smaller
creeks in the county were formed from melt waters of
the receding glacier. After the ice melted, the
size of the streams was greatly reduced, and gravel
and sand were deposited in narrow areas along the
valleys. Fox and Ockley soils formed in layers of
gravel and sand. These soils are distinctly differ-
ent from those that formed in glacial till.

Soils on the bottom land along Wildcat Creek and
its tributaries formed in recently deposited allu-
vium, Soill material eroded from upland terraces is
still being deposited in thin layers on the flood
plains. Unlike soils on upland till plains and
outwash terraces, the Genesee and Shoals so0ils on
flood plains do not have distinct horizons because
the creeks overflow and new soil material is depos-
ited frequently.

S5ilt deposited by wind has covered all parts of
the county and has modified the soils on uplands and
terraces. The Russell, Fincastle, and Ockley soils
in the western part of the county are covered by as
much as 3 feet of silt. Except for this silt mantle,
these soils closely resemble Miami, Crosby, and Fox
soils, respectively. The silt mantle elsewhere in
the county ranges from about 8 to 18 inches in
thickness.

Climate

Climate affects the type of vegetation that grows
on a soil, the rate of weathering of soil materials,
and the formation of horizons within the soil. Wa-
ter from heavy rainfall leaches plant nutrients from
the surface and subsoil layers and prevents free
calcium carbonates from accumulating in the solum.
Organic matter and very fine silt and clay particles
are translocated by water that percolates through
the soil. Freezing temperatures help break down
soil materials, and warm temperatures accelerate
chemical reactions within the soil,

The climate of Howard County is continental.
average annual precipitation is 37 inches. It is
rather vniformly distributed throughout the year,
but is slightly greater in spring and summer than
in fall and winter. Because the climate is uniform
throughout the county, it does not account for major
differences between the soils. More information
about the climate of Howard County can be obtained
in the "Climate" section of this survey.

The

Plants and Animals

Plants, animals, insects, bacteria, and fungi are
important in the formation of soils because they
provide organic matter, nitrogen, and plant nutri-
ents and change the structure and improve the
perosity of the soils,



The effect of vegetation on scil is the most
easily recognized. The native vegetation of Howard
County is mostly hardwood trees. Trees bring plant
nutrients from deep strata in the soil and deposit
leaves, twigs, and branches on the surface. In
wooded soils on uplands, this organic matter is
mixed into the uppermost 1 or 2 inches. The native
vegetation on soils of the Brookston, Kokomo, Pat-
ton, and Pewamo series was water-tolerant trees,
shrubs, and grasses. In the Carlisle and Linwood
series are organic soils that formed in ponded areas
from relatively undecomposed deposits of water-tol-
erant reeds, sedges, grasses, and trees. These soils
were covered with water much of the time. Organic
matter that fell into the water decayed slowly and
accumulated gradually.

Animals also are important in the formation of
soils. Crayfish, snakes, earthworms, insects, and
many small mammals burrow into soils and affect
their characteristics. For example, earthworms,
crayfish, ants and other insects inhabit Brookston,
Kokomo, Patton, and Pewamo soils and help keep these
upland soils friable. Bacteria, fungi, and micro-
organisms help to weather rocks and to decompose
organic matter. They influence the chemical, phys-
ical, and biological processes that affect the for-
mation of soil.

Man has also greatly affected soils by soil man-
agement practices, such as draining, fertilizing,
and plowing.

Relief

Relief, or the lay of the land, determines the
pattern of natural drainage. Most scils in Howard
County are nearly level. Gently sloping to very
steep soils occur between the bottom lands and till
plains. The profile of moderately steep soils is
generally less strongly developed than that of
nearly level to sloping soils. This difference is
caused by rapid erosion on steeper soils, reduced
percolation of water through the soil material, and
lack of water in the soil for the vigorous growth
of plants.

Soils that occupy different positions in the
landscape may have different characteristics even
though they developed from the same kind of parent
material. A good example of this is Brookston and
Hennepin soils, each of which formed in medium-tex-
tured glacial till that has a thin loess mantle.
Brookstom soils are nearly level, very poorly drain-
ed, dark colored, and mottled, and they have slow
permeability. Hennepin soils are very steep, well
drained, dark colored, and free of mottles, and
they have moderate permeability.

Time

Time is required for the formation of distinct
horizons in soils. The profiles of young soils show
very little development, and those of older soils
have well expressed horizons. The oldest soils in

Howard County developed in material weathered from
glacial till or glacial outwash. Miami, Russell,
Morley, and Ockley soils are examples of old soils
that have well-developed horizons. Hennepin soils
are young. They are shallow over glacial till and
developed on steep and very steep slopes where soil
material erodes nearly as rapidly as it forms, Gen-
esee and Shoals soils on bottom lands also are young
soils. Alluvium is deposited on them periodically,
and their horizons are not well defined.

Classification of the Soils

Soils are classified so that we may more easily
remember their significant characteristics; assemble
knowledge about them; see their relationships to
one another and to the whole environment; and
develop principles that help us understand their
behavior and response to manipulation (2, 4, 5).
First, through classification, and then through use
of soil maps, we can apply our knowledge of soils to
specifiec fields and other tracts of lands.

The current system of soil classification (7)
defines classes in terms of observable or measure-
able properties of soils. The properties chosen
are primarily those that permit grouping soils that
are similar in genesis. Genesis, or mode of soil
origin, does not appear in the definition of the
classes; it lies behind the classes. The classifi-
cation is designed to accomodate all soils.

The classification has six categories. Beginning
with the most inclusive, the categories are the
order, suborder, great group, subgroup, family, and
series. 1In the series of Howard County are
placed in families, subgroups, and orders. Gravel
pits, Made land, and Quarries are not included in
the table. Each of the six categories in the sys-
tem is described briefly in the following paragraphs.

ORDER: Ten soil orders are recognized, They are
Entisols, 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. The two exceptions to
this are the Entisols and Histosels, which occur in
many different climates.

The so0il orders represented in Howard County are
Alfisols, Histosols, Inceptisols, and Mollisols,

Alfisols are soils that have clay-enriched B
horizens that are high in base saturation. Histo-
scls developed under water-tolerant trees, shrubs,
and grasses, and have thick layers of organic mat-
ter in various stages of decomposition. Inceptisols
are young soils that occur mostly on land surfaces
that formed fairly recently. Mollisols commonly
developed under grass vegetation. In Howard County
the Molliscls developed under water-tolerant hard-
wood trees and grasses. They have a thick, dark-
colored surface layer.

SUBORDER:  Each order is divided into sub-
orders, primarily on the basis of those scil
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characteristics that seem to produce classes having
the greatest genetic similarity. The suborders
narrow the broad climatic range permitted in the
orders. The soil properties used to separate sub-
orders mainly reflect either the presence or ab-
sence of waterlogging or soil differences resulting
from the climate or vegetation. The suborders are

not given in .

GREAT GROUP: Each suborder is divided into
great groups on the basis of uniformity in the
kinds, sequence, and features of major soil hori-
zons. The horizons used to make separations are
those in which clay, iron, or humus has accumulated
or those that have pans that interfere with growth
of roots or movement of water. The features con-
sidered are the self-mulching properties of clays,
soil temperature, and major differences in chemical
composition, mainly the content of calcium, magnes-
iwn, sodium, and potassium. The great group is not
shown separately in because it is the last
word in the name of the subgroun.

segment of the group. Others, called intergrades,
have properties of the group and alsc one or more
properties of another great group, suborder, or or-
der. Subgroups may also be made if the properties
of a soil in one group are within the Tanges defin-
ed for another great group, suborder, or order.

FAMILY: Families are established within a sub-
group primarily on the basis of properties important
to the growth of plants or behavior of soils when
used for engineering. Among the properties consid-
ered are texture, mineralogy, reaction, soil tem-
perature, permeability, thickness of horizons, and
consistence.

SERIES: As explained in the section "How This
Survey Was Made," the series 1is a group of soils
that, except for texture of the surface layer, have
major horizens similar in important characteristics
and in arrangement in the profile. They are given
the name of a geographic location near the place

SUBGROUP: Each great group is divided into sub- where that series was first observed and mapped. An

groups. One subgroup represents the central {typic) example is the Miami soil.
1/
[TABLE 10] - -CLASSIFICATION OF THE SOILS
Series Family Subgroup Order
Blount-----~-- Fine, illitic, mesic-----=-ommmmm e Aeric Ochraqualfs---------- Alfisols.
Brookston----- Fine -loamy, mixed, noncalcareous, mesic-------- Typic Argiaquolls---------- Mollisols.
Carlisle------| --cccmmmmm e e ] e e Histosols.
Crosby-------- Fine_.loamy, mixed, mesig¢------c-ccomommmm o Aeric Ochragqualfs---------- Alfisols.
Fincastle----- Fine-silty, mixed, mesic-=wen=comuooao o __ Aeric Ochraqualfs---------- Alfisols.
Fox----------- Fine-loamy over sandy or sandy skeletal, mixed,| Typic Hapludalfs----------- Alfisols.
mesic.
Genesee------- Fine-loamy, mixed, mesic----ecommmmommoeo Fluventic Eutrochrepts----- Inceptisols.
Hemmepine----- Fine-loamy, mixed, mesig-----=--r-mr-cmmrru__a- Typic Eutrochrepts--------- Inceptisels.
Kokomo-------- Fine, mixed, noncalcareous, mesic---------=---= Typic Argiaquolls---------- Mellisols.
Linwood------=| s me oo ] e m e mmm e Histosols.
Miami--------- Fine-loamy, mixed, mesic-----—---oo—— Typic Hapludalfs----------- Alfisols.
Morley-------- Fine, illitic, mesic-----mmommmmmmo - Typic Hapludalfs----------- Alfisols.
Ockley-------- Fine-loamy, mixed, mesic------—-—-ooooooo Typic Hapludalfs----------- Alfisols.
Patton-------- Fine-silty, noncalcareous, mesic--—-------c-o-uu Typic Haplaquolls--w-----=- Mcllisols.
Pewamo-~------ Fine, mixed, noncalcareous, mesic------ceacanan Typic Argiaquolls---------- Mollisols.
Russell------- Fine-silty, mixed, mesic----------=--o-oco--- Typic Hapludalfs----------- Alfisols.
Shoals-------- Fine-loamy, mixed, nonacid, mesic-------v---vo- Aeric Fluventic Inceptisols.
Haplaquepts,
1/

" Placement of some soil series in the current system of classification, particularly in families,
may change as more precise information becomes available.
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GENERAL NATURE OF THE COUNTY

This section provides information that will in-
terest people who are not familiar with the county.
The physiography, climate, settlement, agriculture,
and industry of the county are briefly discussed.

Physiography and Relief

All of Howard County 1s within the Tipton Till
Plain, which forms part of the Central lowland
Province of the United States. The county has three
physiographic subdivisions: the upland till plain;
the outwash terraces; and the bottom lands.

Most extensive is the upland till plain. It is
nearly level, except along major stream valleys,
where it is gently sloping to very steep. Except
for a few eroded areas, the nearly level areas of
the till plain are much the same as they were after
the last glacier receded. The average elevation of
the till plain is 820 feet above sea level. Eleva-
tion is as low as 705 feet where Wildcat Creek
leaves the county and as high as 870 feet two miles
east of Greentown.

Outwash terraces and bottom lands are of minor
extent, They occur mainly along Wildcat Creek and
in small areas along Kokomo, Little Wildcat, and
Honey Creeks. Almost all of the gravel pits and
limestone quarries presently in use are in these
areas,

The county is within the Wabash River drainage
basin. About 60 percent of the county is drained
by Wildcat Creek,which flows through the center of
the county in a westerly direction. About 30 per-
cent of the county-is drained by Deer Creek and its
tributaries to the northwest, and the rest is drain-
ed by Sugar and Pipe Creeks to the north.

Drainageways in the nearly level till plain are
weak or undeveloped. Natural drainage is poor, and
swamps or marshes were common before artificial
drainage systems were installed. Imitially open
ditches were dug to drain the wet areas, and later
underground tile drains were installed. Open
ditches and tile drains are required on most farms.

4/

Climate

Howard County has a continental climate. The
topography is relatively level and climate is uni-
form throughout the county. Low-pressure and high-
pressure fronts pass through the county each week.

A high-pressure front generally brings lower tem-
peratures and humidity and sunny weather. A low-
pressure front brings higher temperatures and hu-
midity, southerly winds, and rainy weather. Weather
varies most in spring and least late in summer and

4/
By L. A. SCHAAL, State climatologist, National
Weather Service.

413-308 O - T1 « G

early in fall. [Table 11]gives the average precipi-
tation in the county for the period 1934-1963, and
[table 12 gives the probable dates of the last
freezing temperature in spring and the first in
fall.

Precipitation is rather evenly distributed
throughout the year, and it is usually adequate in
all seasons for many types of crops. About one-
third of the total annual precipitation enters
streams and flows out of the county. Generally
precipitation is greater in spring and early in
summer than in winter. Spring rains are very reli-
able. They insure that soil moisture is near the
maximum as summer approaches and as losses from eva-
poration begin to exceed rainfall. Late in summer,
drought is a hazard, but drought is never severe.

Snowfall varies from year to year. Heavy snow-
storms may occur, but the snow blanket protects win-

ter grains from the very cold temperatures that gen-
erally accompany these storms. The record snowfall

was 19 inches in January 1943, but in average years
only about 5 inches of snow falls in January and
February and 3 inches in March. Little or no snow
falls from the beginning of May to the end of
October.

Temperatures are relatively mild throughout the
year. The temperature may rise above 90° F. for a
few days each summer, and fall below zeroc a few days
in winter. Temperatures in spring and fall are
mild, but spring has more rain and thunderstomms.
In fall, air and soil temperatures are nearly the
same and convective activity is slight.

The column "Heating degree days" in
compares the monthly heating requirements in the
county. The degree days for each month are obtain-
ed by substracting the average temperature for each
day in the month from 65° F,, and then adding the
results for all the days in the month.

gives the probable dates for the last
freeze in spring and the first freeze in fall (3).
The average date for both seasons is given in the
S0-percent column. Probabilities alsc are given for
temperatures zbove and below freezing. The table
shows that 1 year in 4 the last freeze in spring
probably will occur after May 1, and the first
freeze in fall probably will occur before October
14 .

Relative humidity is not regularly measured in
the county, but estimates can be made. The highest
humidity usually occurs at the daily minimum tem-
perature, and the lowest humidity occurs at the
daily maximum temperature. ©On sunny days in summer,
humidity is as low as 45 percent early in the after-
noon when the temperature is highest, and it is
more than 90 percent at sunrise when temperature is
lowest,

Prevailing winds blow from the southwest, but for
abput 1 or 2 months in winter winds blow from the
northwest. Thunderstorms cccur on about 46 days
each year, mostly in spring and early in summer.
These storms seldom damage c¢rops or property.
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TABLE 11{--TEMPERATURE AND PRECIPITATION, HOWARD COUNTY, INDIANA

Temperature Precipitation Average number of days with--
Heati Ma xi mum Minimum
n
Month |average |Average degreeg Average _O.io tempz;?Euretempggffure
daily daily [|Average |[Record [Record |g.ve 1/ [Average |Greatestimonthly inch or
maximum |minimum {monthly [ high | low = [|monthly| daily snow- | WOTS 90° 220 | 329 | 0°
preci-
fall pita- and | and} and | and
tion above|belowf below|below
OF. E. °F. OF, °F. Inches | Inches | Inches
Jan. 36.5 20.7 28,5 72 -22 (1,104 2.52 2.12 5. 4 0 11 28 3
Feb. 39.8 22.4 31.1 72 -15 935 2.22 2.57 5. 4 0 7 24 2
Mar. 45.9 30.4 40.2 83 -10 784 2.97 2.66 3. 6 a 2 19 {3/}
Apr. 63.4 40.6 52.0 94 17 396 3.98 2.98 0. 7 (3/) (3/3 6 0
May. 74.8 51.3 63.1 100 27 146 4.14 4.95 (2/3 8 2 0 (3/) a
June 85.4 61.1 73.3 167 37 15 4.02 4.72 0 7 11 0 0 0
July 89.3 64.7 77.0 110 47 0 3.62 4.96 0 7 14 0 0 a
Aug. 87.1 62.8 75.0 106 40 0 5.02 3.00 n 5 11 0 0 0
Sept. 80.3 55.5 67.9 103 30 69 3.06 6.75 2n 4 5 D (3/) 0
Oct. 68.2 45.1 56.7 91 21 285 2.73 2.55 ) 4 (373 0 3 0
Nov, 50.6 33.1 41.9 81 -5 690 2.84 2.70 2. 5 0 2 15 (3/1}
Dec. 38.4 23.3 30.9 68 -12 1,035 2.06 1.47 6. 4 0 10 26 2
Year | 63.6 42.6 53.1 110 -22 5,459 37.18 6.75 23. 65 43 32 121 7
1/ 2/ 3/
Base 65° F, Traces too small to measure. Less than one-half day.
TABLE 12|--CHANCE OF LAST CRITICAL TEMPERATURES IN SPRING AND FIRST IN FALL
Chance of occurrence after date in spring-- Chance of occurrence before date in fall--
Temperature |  gq 75 50 25 10 10 25 50 75 90
percent | percent | percent | percent | percent |percent percent |[percent |percent | percent
.
40---------- May 6 May 13 May 20 May 27 June 3 Sept. 13 |Sept. 19 |Sept. 26 [Oct. 3 |Oct. 9
K Apr. 26| May 2 May 8 May 14 May 20 |Sept. 25 |0Oct. 2 Oct. 9 Oct. 16 |Oct. 23
T Apr. 10| Apr. 17 | Apr. 24 | May | May 8 Oct. 6 Oct. 14 fOct. 22 [Oct. 30 |Nov. 7
28------e- Mar, 21{ Maxr. 29 | Apr. 7 Apr. 16 | Apr. 24 [Oct. 21 Oct. 28 |Nov. 4 Nov. 11 |Nov. 18
24-----memm Mar. 8 | Mar. 17 | Mar, 27 | Apr. & Apr. 15 |Oct. 27 Nov. 4 Nov. 13 |Nov. 22 |Nov. 30
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Settlement, Agriculture, and Industry

The area of Howard County was purchased by the
Federal government from the Miami Indians. The
county was organized in January 1844 and named
Richardville County. In December 1846, the State
Legislature changed the name to Howard County.
Honey Creek township was ceded by Clinton County to
Howard County in 1858.

Early settlements in the county were along the
major creeks. The creeks were used by traders and
farmers to float goods to market on rafts. Farmers
first settled in the well-drained rolling areas and
began clearing the forests to plant crops. Most
areas of the county are nearly level and consisted
originally of swamps that were settled more slowly.
These swampy areas had to be cleared of dense for-
ests and undergrowth and then drained before the
soils could be used for crops.

Approximately 53 percent of farm income in the
county is derived from the sale of livestock or
livestock products, A large amount of the corn

grown locally is used for hogs and feeder cattle.
Hogs account for about 35 percent of farm income,
and beef cattle for about 15 percent, Other live-
stock, such as dairy cows, sheep, and poultry,
accounts for only about 3 percent.

Approximately 47 percent of farm income is de-
rived from the sale of grain and vegetable crops.
Soybeans account for about 16 percent, corn for 14
percent, wheat and oats for § percent, and tomatoes
for 6 percent. Other crops make up about 3 percent
of farm income. The acreage of crops varies from
year to year, but it generally is 67,000 acres of
corn, 37,000 acres of soybeans, 10,000 acres of
wheat, and 4,600 acres of oats.

Industry in the county developed very slowly at
first, but the discovery of natural gas in 1886
transformed Kokomo frem an agricultural center into
a booming manufacturing city. Many factories were
built to utilize the cheap natural gas, and a few
still use it. At present 75 industries in Kokomeo
manufacture automcbile parts, electronic equipment,
steel and steel products, alloys and chemicals,
plastics, glass, tableware, playground equipment,
and many other products.
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GLOSSARY

ABC soil. A soil that has a complete profile, in-
cluding an A, B, and C horizon.

AC soil, A soil that has an A and a C horizon but
ne B horizon, Commonly such soils are im-
mature, as those develeping from alluvium or
those on steep, rocky slopes.

Aggregate, soil. Many fine particles held in a sin-
gle mass or cluster. Natural soil aggregates
such as crumbs, blocks, or prisms, are called
peds. Clods are aggregates produced by till-
age or logging.

Alluvium, Soil material, such as sand, silt, or
clay, that has been deposited on land by
streams .

Available water capacity (also termed available
moisture capacity}. The capacity of soils to
hold water available for use by most plants.
It is commonly defined as the difference bet-
ween the amount of soil water at field capac-
ity and the amount at wilting point. It is
commonly expressed as inches of water per
inch of seoil.

Base saturation. The degree to which material that

has base-exchange properties is saturated

with exchangeable cations other than hydreo-
gen, expressed as a percentage of the cation-
exchange capacity.

As a soil separate, the mineral soil parti-

cles less than 0.002 millimeter in diameter.

As a soil textural class, soil material that

is 40 percent or more clay, less than 45 per-

cent sand, and less than 40 percent silt.

Clay film.. A thin coating of clay on the surface
of a soil aggregate. Synonyms: ¢lay coat,
clay skin.

Concretions. Grains, pellets, or nodules of vari-
ous sizes, shapes, and colors consisting of
concentrations of compounds, or of soil
grains cemented together. The composition
of some concretions is umlike that of the
surrcounding soil. Calcium carbonate and
iron oxide are ¢xamples of material common-
1y found in ¢oncretions.

Consistence, soil. The feel of the soil and the
ease with which a lump can be crushed by the
fingers. Terms cemmonly used to describe
consistence are--

Loose.--Noncoherent when dry or moist; does not
hold together in a mass.

Friagble.--When moist, crushes easily under gen-
tle pressure between thumb and forefinger
and can be pressed together into a lump.

Firm,--When moist, crushes under moderate pres-
sure between thumb and forefinger, but
resistance is distinctly noticeagble.

Plastic.--When wet, readily deformed by moderate
pressure but can be pressed into a lump;
will form a "wire' when rolled between
thumb and forefinger.

Sticky.--When wet, adheres to other material,
and tends to stretch somewhat and pull

Clay.
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apart, rather than to pull free from oth-
er material.

Hard.--When dry, moderately resistant to pres-
sure; can be broken with difficulty bet-
ween thumb and forefinger.

Soft.--When dry, breaks into powder or indivi-
dual grains under very slight pressure.

Cemented.--Hard and brittle; little affected by
moistening.

Erosion. The wearing away of the land surface by
wind (sandblast), running water, and other
genlogical agents.

Fertility, soil. The quality of a soil that en-
ables it to provide compounds, in adequate
amounts and in proper balance, for the
growth of specified plants, when other growth
factors such as light, moisture, temperature,
and the physical condition of the soil are
favorable.

Flood plain, Nearly level land, consisting of
stream sediments, that borders a stream and
is subject to flooding unless protected arti-
ficially.

Horizon, soil. A layer of soil, approximately par-
allel to the surface, that has distinct char-
acteristics produced by soil-forming process-
es. These are the major horizoms:

0 horizen.--The layer of organic matter on the
surface of a mineral scil. 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 organisms are most
active and therefore is marked by the ac-
cumulation of humus, The horizon may have
lost one or more of soluble salts, clay,
and sesquioxides {iron and aluminum
oxides).

B horizon.--The mineral horizon below an A hori-
zon. The B horizon is in part a layer of
change from the overlying A to the under-
lying C horizon. The B horizon also has
distinective characteristics caused by (1)
accumulation of clay, sesquioxides, 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 these. Com-
bined A and B horizons are usuvally called
the solum, or true soil. If a soil lacks
a2 B horizon, the A horizon alone is the
solum,

C horizon.--The weathered rock material immedi-
ately 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 bhe
different from that in the solum, a Roman
numeral precedes the letter C.

R layer.--Consolidated rock beneath the soil.

The rock uvsually underlies a C horizon




but may be immediately beneath an A or B
horizon.

Humus. The well-decomposed, more or less stable
part of the organic matter in mineral soils,

Mottled. Trregularly marked with spots of different
colors that vary in number and size. Mot-
tling in soils usually indicates poor aera-
tion and lack of drainage. Descriptive terms
are as follows: Abundance--few, common, and
many; size--fine, medium, and coarse; and
contrast--faint, distin¢t, and prominent.

The size measurements are these: fine, less
than 5 millimeters (about 6.2 inch) in diam-
eter along the greatest dimension; medium,
ranging from 5 wmillimeters to 15 millimeters
{about 0.2 to 0.6 inch) in diameter along the
greatest dimension; and coarse, more than 15
millimeters (about 0.6 inch) in diameter
along the greatest dimension.

Munsell notation. A system for designating color
by degrees of the three simple variasbles--
hue, value, and chroma. For example, a
notation of LOYR 6/4 is a color with a hue
of 10YR, a value of 6, and a chroma of 4.

Natural soil drainage. Refers to the conditions of
frequency and duration of periods of satu-
ration or partial saturation that existed
during the development of the soll, as oppos-
ed to altered drainage, which is commonly
the result of artificial drainage or irriga-
tion but may be caused by the sudden deepen-
ing of channels or the blocking of drainage
outlets. Seven different classes of natural
soil drainage are recognized.

Excessively drained soils are commonly very por-
ous and rapidly permeable and have a low
water-holding capacity.

Somewhat excessively drained soils are also very
permeable and are free from mottling
throughout their profile.

Well-drained soils are nearly free from mottling
and are commonly of intermediate texture.

Moderately well drained soils commonly have a
slowly permeable layer in or immediately
beneath the solum. They have uniform
color in the A and upper B horizons and
have mottling in the lower B and the C
horizons.

Somewhat poorly drained soils are wet for signifi-
cant periods but not all the time, and in
Podzolic soils commonly have mottlings
below 6 to 16 inches, in the lower A hori-
zon and in the B and C horizons.

Poorly drained soils are wet for long periods and
are light gray and generally mottled from
the surface downward, although mottling
may be absent or nearly so in some soils.

Very poorly drained soils are wet nearly all the
time. They have a dark-gray or black sur-
face layer and are gray or light gray,
with or without mottling, in the deeper
parts of the profile.

Ped. An individual natural soil aggregate, such as

a crumb, a prism, or a block, in contrast to
a clod.

Permeability. The quality of a soil horizon that

Phase,

enables water or air to move through it.
Terms used to describe permeability are as
follows: very slow, slow, moderately slow,
moderate, moderately rapid, rapid, and very
rapid.

soil. A subdivision of a soil, series, or
other unit in the scil classification system
made because of differences in the soil that
affect its management but do not affect its
classification in the natural landscape. A
501l type, for example, may be divided into
phases because of differences in slope,
stoniness, thickness, or some other charac-
teristic that affects its management but not
its behavior in the nmatural landscape.

pH value., A numerical means for designating rela-

tively weak acidity and alkalinity in soils.
A pH value of 7.0 indicates precise neutral-
ity; a higher value, alkalinity; and a lower
value, acidity.

Profile, soil. A vertical section of the scil

through all its horizons and extending into
the parent material.

Reaction, soil. The degree of acidity or alkalinity

Relief.

Rill.

Sand.

of a soil, expressed in pH values. A soil
that tests to pH 7.0 is precisely neutral in
reaction because it is neither acid nor alka-
line. An acid, or "sour," soil is one that
gives an acid reaction; an alkaline soil is
one that is alkaline in reaction. In words,
the degrees of acidity or alkalinity are ex-
pressed thus:

PH
Extremely acid------------ Below 4.5
Very strongly acid-------- 4.5 to 5.0
Strongly acid---------===~ 5.1 to 5.5
Medium acid------=====---- 5.6 to 6.0
Slightly acid-------===-~- 6.1 to 6.5
Neutral-------—--—=====--- 6.6 to 7.3
Mildly alkaline----------- 7.4 to 7.8
Moderately alkaline------- 7.9 to 8.4
Strongly alkaline--------- 8.5 to 9.0
Very strongly alkaline----9.1 and higher

The elevations or inequalities of a land
surface, considered collectively.
A steep-sided channel resulting from acceler-
ated erosion. A rill normally is a few inch-
es in depth and width and is not large enough
to be an obstacle to farm machinery.
Individual rock or mineral fragments in
soils having diameters ranging from 0.05

to 2.0 millimeters. Most sand grains
consist of quartz, but they may be any
mineral composition. The textural class

name of any soil that contains 85 percent

63



Series, soil.

Silt.

Soil.

Soil separates.

Structure, soil.
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or more
clay.

sand and not more than 10 percent

A group of soils developed from a
particular type of parent material and having
genetic horizons that, except for texture of
the surface layer, are similar in differen-
tiating characteristics and in arrangement
in the profile.

Individual mineral particles in a scil that
range in diameter from the upper limit of
clay (0,002 millimeter) to the lower limit of
very fine sand {0.05 millimeter}. Soil of
the silt textural class is 80 percent or mote
silt and less than 12 percent clay.

A natural three-dimensional body on the
earth's surface that supports plants and that
has properties resulting from the integrated
effect of climate and living matter acting on
earthy parent material, as conditioned by re-
lief over periods of time.

Mineral particles, less than 2
millimeters in equivalent diameter and rang-
ing between specified size limits. The

names and sizes of separates recognized in
the United States are as follows: Very
coarse sand (2.0 to 1.0 millimeter); coarse
sand (1.0 to 0.5 millimeter); medium sand
(0.5 to 0.25 millimeter); fine sand (0.25 to
0.10 millimeter); very fine sand (0.10 to
0.05 millimeter); silt (0.05 to 0,002 milli-
meter); and clay (less than 0.002 millime-
ter). The separates recognized by the In-
ternational Society of Soil Science are as
follows: I (2.0 to 0.2 millimeter}; II (0.2
to 0.02 millimeter}; ILI (0.02 to 0.002
millimeter); IV (less than 0.002 millimeter).
The arrangement of primary soil
particles into compound particles or clusters
that are separated from adjoining aggregates
and have properties unlike those of an equal
mass of unaggregated primary soil particles.
The principal forms of soil structure are--
platy (laminated), prismatic (vertical axis
of aggregates longer than horizontal},

columnar (prisms with rounded tops), blocky
(angular or subangular}, and granular.
Structureless soils are (1) single grain
{each grain by itself, as in dune sand} or
(2) massive (the particles adhering together
without any regular cleavage, as in many
claypans and hardpans}.

Subspoil. Technically, the B horizom; roughly, the
part of the solum below plow depth.

Substratum. Technically the part of the soil below
the solum,

Surface soil. The soil ordirnarily moved in tillage,
or its equivalent in uncultivated soil,
about 5 to & inches in thickness, The plow-
ed layer. ’

Terrace (gevlogical). An old alluvial plain, ordi-
narily flat or undulating, bordering a river,
take, or the sea. Stream terraces are fre-
quently called second bottoms, as contrasted
to flood plains, and are seldem subject to
overflow. Marine terraces were deposited by
the sea and are generally wide.

Texture, soil. The relative proportions of sand,

silt, and clay particles in a mass of soil,

The basic textural classes, in order of in-

creasing proportion of fine particles, are

sand, loamy sand, sandy loam, loam, silt
loam, silt, sandy clay leam, clay loam,
silty clay loam, sandy clay, silty clay, and
clay. The sand, loamy sand, and sandy loam
classes may be further divided by specifying

"coarse,' "fine," or "very fine."

soil. The condition of the soil in relation

to the growth of plants, especially soil

structure. Good tilth refers to the friable
state and is associated with high noncapil-
lary porosity and stable, granular structure.

A soil in poor tilth is nonfriable, hard,

nonaggregated, and difficult to till.

Water table, The highest part of the soil or under-
lying rock material that is wholly saturated
with water. In some places an upper, oT
perched, water table may be separated from a
lower one by a dry zone.

Tilth,
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GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and the description of
the soil series to which the mapping unit belongs. Facts about woodland are given on page 31 and in table 3,
page 31, and table 4, page 34. For information about wildlife, see page 36 and table 5, page 37. Other
information is given in tables as follows:

Acreage and extent, table 1, page 6. Engineering uses of the soils, tables 6, 7, 8,
Estimated yields, table 2, page 39. and 9, pages 40 through 55.
Capability Tree and Wildlife
Described unit shrub group group
Map on
symbol Mapping unit page Symbol Page Number Number
BmA  Blount silt loam, 0 to 2 percent slopes---------------- 8 IIw-2 26 3 1
BmB2 Blount silt loam, 2 to 4 percent slopes, eroded-------- 8 ITe-12 26 3 1
Bs Brookston silty clay loaMe=-==-mer--m-cmoocamoerma e 9 IIw-1 26 2 1
Ca Carlisle muck------—w-somm e e 9 I1Iw-8 28 1 6
CsA Crosby silt loam, 0 to 2 percent slopes—-—-------—————-—- 10 Flw-2 26 3 1
CsB2 Crosby silt loam, 2 to 4 percent slopes, eroded-------- 11 ITe-12 26 3 1
CyB2 Crosby-Miami silt loams, 2 to & percent slopes, eroded- 11 Ile-12 26 3 1
Fe Fincastle silt lo@m=--=-=-r--=------eomcemommc e mmmeeee 12 IIw-2 26 3 1
FoA  Fox silt loam, 0 to 2 percent slopes---—--—----—————-—- 13 Irs-1 27 4 3
FoB2 Fox silt loam, 2 to & percent slopes, eroded----------- 13 ITe-9 26 4 3
FsC3 Fox seils, 6 to 12 percent slopes, severely eroded----- 13 IVe-9 28 4 3
Gh Genesee S1lt 10@mM---=---==-o---cmomm e 14 I-2 25 4 2
Gp Gravel pit8-—-----——--m e e aeee 14 YIITs-2 29 --- ---
HeE  Hennepin loam, 25 to 60 percent sleopes----------------- 14 Vile-2 29 5 4
Kk Kokomo silty clay loam-----s--mmocmoommo e ccmmr e e 15 IIw-1 26 2 1
Ko Kokomo silt loam, overwaShe-—--=--c-cocmmmmmm oo 15 I[Tw-1 26 2 1
Lw Linwood muck--—-=--ccmmm - 16 TIw-10 27 1 G
Ma Made land---------cc- - 16 VIIIs-2 29 -—- -—-
M1BZ Miami silt loam, 2 to & percent slopes, eroded--------- 16 ITe-1 25 4 5
M1CZ2 Miami silt loam, & to 12 percent slopes, eroded-------- 17 ITIe-1 27 4 5
MmB3 Miami clay loam, 2 to 6 percent slopes, severely
eroded--——-- - - 17 Ille-1 27 4 5
MmC3 Miami clay loam, 6 to 12 percent slopes, severely
Eroded-~--cc-mmm oo 17 IVe-1 28 4 5
MmD3 Miami clay loam, 12 to 18 percent slopes, severely
eroded-—- - s 17 Vie-1 29 4 5
Mr82 Morley silt loam, 2 to 6 percent slopes, eroded-------- 18 IIe-6 26 4 5
MsB3 Morley silty clay loam, 2 to 6 percent slopes,
severely eroded-------c-mmommmm e 18 IIle-6 28 4 5
MsC3 Morley silty clay loam, 6 to 12 percent slopes,
severely eroded--m-me=-mmrmcmmmcme oo 18 IVe-6 z8 4 5
0OcA  Ockley silt loam, 0 to 2 percent slopeS--------=---=--- 19 I-1 25 4 3
OcB2 Ockley silt loam, 2 to & percent slopes, eroded-------- 19 ITe-3 25 4 3
OkA Ockley silt loam, loamy substratum, 0 to Z percent
S OPES——m e oo e e e e - 19 I-1 25 4 3
0kBZ Ockley silt loam, loamy substratum, 2 to 6 percent
slopes, eroded-----w-ecmommmmr e 20 ITe-3 25 4 3
Pa Patton silty clay loam, loamy substratum--------------- 20 ITw-1 26 2 1
Pc Patton silty clay loam, occasionally flooded----------- 21 ITw-1 26 2 1
Pe Pewamo silty clay loam----«-w--m--cr-mommmmmmme e 21 IIw-1 26 2 1
Qu Quarrie8-=-mr=mmmmc s e e 22 VITIs-2 29 -—- ---
RuA  Russell silt loam, 0 to 2 percent slopes-----—-=----=-- 22 I-1 25 4 5
RuB2 Russell silt loam, 2 to 6 percent slopes, eroded------- 22 ITe-3 25 4 5
Sh Shoals silt lo@m------c-m-—mmoo oo oo 23 ITw-7 27 3 2
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