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

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms and
woodlands; in selecting sites for roads, ponds,
buildings, and other structures; and in judging
the suitability of tracts of land for farming,
industry, and recreation.

Liocating Soeils

ATl the soils of Highland County are shown
on the detailed map at the back of this publi-
cation. This map consists of many sheets made
from aerial photographs. Each sheet is num-
bered to correspond with a number on the Index
to Map Sheets.

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

belongs.

Finding and Using Information

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

Individual colored maps showing the relative
suitability or degree of limitation of soils for
meny specific purposes can be developed by
using the soil map and the information in the
text. Translucent material can be used as an
overlay over the soil map and colored to show

soils that have the same limitation or suitabil-
ity. For example, soils that have a slight
limitation for a given use can be colored green,
those with a moderate limitation can be colored
vellow, and those with a severe limitation can
be colored red.

Farmers and those whe work «with farmers can
learn about use and management of the soils
from the soil descriptions and from the discus-
sions of the capability units.

Foresiers and others can refer to the section
“Use of the Soils for Woodland,” where the
soils of the county are grouped according to
their suitability for trees.

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

Community planners and others can read
about soil properties that affect the choice of
sites for dwellings, industrial buildings and for
recreation areas in the section ‘“Soils and Land
Use Planning for Town and Country
Development.”

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

Seientists and others can vead about how the
soils formed and how they are classified in the
séeci}zion, “Formation and Classification of the

oils.”’

Newcomers in Highland County may be
especially interested I the section, ““General
Soil Map,” where broad patterns of soils are
described. They may also be interested in the
information about the county given at the
beginning of the publication and in the section
“General Nature of the County.”

took place. ‘

i Cover: Pasture on genily sloping Celina soils. This area is ‘
typical of those in the county where Wisconsin glaciation |
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HkC2—Hickory silt loam, 6 to 12 percent. slopes,
moderately eroded _ - oo oo rooo-o-moo o
HixD2—Hickory silt loam, 12 to 18 percent. stopes,
moderately evoded . o ooooosoooermn s
HkE2—Hiekory silt leam, 18 to 25 percent slopes,
moderately evoded. oo oo amoomoem o
HEF2?— Hickory silt loam, 25 to 35 percent slopes,
moderately eroded . - - oo oo Lo-o--o-ro-oo-
HyC3—Hickory elay loam, 6 to 12 percent slopes,
severely eroded_ - oo —oosoLomrooor i
HyD3—Hickory clay loam, 12 to 18 percent slopes,
severely eroded. oo ocoooo-oo-omoooomsono
HyE3—Hickory eclay loam, 18 to 25 percent slopes,
severely eroded oo oo--caooomoomooonos
JeD—Jessup silt loam, 12 to 18 percent slopes_ .-~
JoC-—Johnsburg silt loam, 2 to 8 percent slopes_..—--
KeB—Kendallville silt loam, 2 to 6 pereent slopes.---
Ke(2—Kendallvilte silt loam, & to 12 percent slopes,
moderately eroded. oo ooorsooosomomosmn s
KeD?— Kendallville silt loam, 12 to 18 percent slopes,
moderately eroded_ . oo -oo-mmooooeze o
Kt D3—Kendallville clay loam, 12 to 18 percent stopes,
severely eroded. - oo o _—-o-soo—oomoeeoos
LhB-Lawshe silty clay loam, 2 to 6 percent slopes - -
LhC2 Lawshe siliy clay loam, 6 to 12 percent slopes,
moderately eroded_ - - oo ioommnmo oo
LhD2— Lawshe silty ¢iay loam, 12 to 18 percent glopes,
moderately eoded__ _ - oo -ooo-omo-oo-go-o
T1D3—Lawshe silty elay, 12 to 18 percent slopes,
severely eroded_ ... oocmoc—eoeoo-—mooo
LoB—Loudon silt loam, 2 to 6 percent slopes. .- ---
ToB2—Louden silt loam, 2 to 6 pereent slopes,
moderately eroded_ - o oo eoooeoe oo mmsr
LoC2 —Louden silt loam, 6 to 12 percent slopes,
moderately eroded_ o - oo oo ioo-—eo-soosoos
LoD%— Loudon silt loam, 12 to 18 percent slopes,
qnoderately eroded_ .o oo coooosaoomosom-omo=o
LpE2—Loudon-Edenton gilt loams, 1% to 25 percent
slopes, moderately eroded . oo e
MdB —Markland silt loam, 2 te 6 percent slopes.—.-
MA(2 —Markiand siit loam, 6 to 12 perceat slopes,
moderately eroded .o oo sooooooo—zomo
MdD2—Markland silt loam, 12 to 18 percent slopes,
moderately eroded_ o .o caooo oo
MgB—MeGary silt loam, 0 to 4 pereent slopes.-..--
MIB_-Miamian silt loam, 2 to 6 percent slopes. .-
MIB2 -Miamian silt loam, 2 to 6 percent slopes,
moderately eroded . _ .o ooooioooo—moo-==
MIC2— Miamian silt loam, 8 to 12 percent slopes,
moderately eroded_ - o oo oao—so-oom-sooon
MID2—Miamian silt leam, 12 to 18 percent slopes,
moderately eroded . - .o moa-m-o oo
MIE—Miamian silt loam, 18 to 25 percent slopes...-
MmC3—Miamian clay loam, 8 to 12 percent slopes,
severely eroded_ .. oo aeooo-oroomoos
MrB—Miamian-Russell silt loams, 2 o 6 percent
SEOPOS - - e e mmeemoos [
MrB2— Miamian-Russell silt loams, 2 to 6 pereent
glopes, moderately eroded_ - - [ R
Mr{8— Miamian-Russell silt loams, 6 to 12 percent
slopes, moderately eroded oo -o-—wooooo
MsB-— Miamian-Urban land eomplex, gently sloping- -
Mt—2ilisdale silty elay loam_ .. .o—------- -
MuB—Milton silt loam, 2 to 6 percent slopes.._---
MuB2—Milton silt loam, 2 to 6 percent slopes,
moderately eroded_ . ..o o-----o-oo---
MuC2—Milton silt loam, 6 to 12 percent slopes,
moderately eroded_ . .- e ----oaoio—--
MuD2—Milton silt loam, 12 to 18 percent slopes,
maoderately eroded. oo oo ao----uoorozooo
Mw(3—NMilton elay loam, 6 to 12 percent slopes,
severely eroded_ . . oomomoeooomoT
My—Montgomery silty clay loam .- ——---—---
NdC—Negley loam, 6 to 12 percent slopes—-.—------
NdD—Negley loam, 12 to 18 percent slopes- .. -—---
NdE—Negley loam, 18 to 25 percent slopes- __. .- -
NdF—Negley loam, 25 to 35 percent slopes._ - ---
NeB—Negley silt loam, 2 to & percent slopes____-—--
Nf(3_Negley clay loam, 6 to 12 percent slopes,
geverely eroded- _ oo ooo oo mmm e
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NiD3 —Negley clay loam, 12 to 18 percent slopes,
severely eroded. .- ao-omoosoosomoooouoonoes T
NgF—Negley-Fox complex, 18 to 35 percent slopes_ -
NnB—Nicholson silt loam, 2 to 6 percent slopes_ . .-
NnB2— Nieholson silt loam, 2 to 6 percent slopes,
moderately eroded. . oo oo —-zom—emmsomroooo
Na(2—Nichelson silt loam, 6 to 12 percent slopes,
moderately eroded. - - oaoo-u-oo---socommmmooo
OcA—Ockley sitt loam, 0 to 2 percent slopes. .-~ .-—-
OeB—0ckley silt loam, 2 tu & percent slopes_. .-~
OcC2—Qckley silt loam, 6 o 12 pereent slopes, moder-
ately eroded. - -oono-ooomo=omomoonmos e ns e
0dB— Ockley-Urban land complex, gently sloping__. -
OpD2—Opequon silt loam, 6 to 18 percent slopes,
moderately eroded - . oo iommnammmno oo
OpE2--Opequon silt loam, 18 to 25 percent slopes,
moderately eroded. oo~ —-—mzomomqomemm sy
0sF2—Opequon stony silt loam, 18 to 35 percent
stopes, moderately eroded . ccooemmmommmmmm -
Os(—Opequon stony silt loam, 35 to 50 .percent
e S S
0tD3—0pequon clay, 6 to 18 percent slopes, severely
eroded. e oooemm——mmmmemmmmm————ms s
OwB—Otwell silt loam, 2 to 6 percent slopes_ .-~
OwC2—Otwell silt loam, 6 0 12 percent slopes, moder-
ately erofded . oo ooonomooo e
OwD9—-Otwell sitt loam, 12 10 18 percent slopes, mod-
erately eroded. . oo oo ooo—eoooonmmeo oo
OwE2~Otwell silt loam, 18 to 25 pereent siopes, mod-
erately eroded_ - oan_--a—oooomonmiommmnen s
OwF—Otwell silt loam, 25 to 35 percent slopes_ -
Pa——Patton silb loam . oo coooommmmmmm e
Ph—Patton silt loam, till substratum . --w-omoov---
Pe—Peaga silb 10am v oooo oo mm—mms oo
Pri—Philo gilt loam oo coomeomm oo mm s m o
Rn—Ross silt loam___ oo oo maoooomnao - m s
RpA—Rossmoyne silt loam, 0 to 2 percent slopes.._-—
RpB—Rossmoyne silt loam, 2 to 6 percent slopes...—-
RpB2—-Rossmoyne silt loam, 2 to 6 percent slopes,
moderately eroded. ..o --ocoo-oromommiees
RpC2—Rossmoyne silt loam, 6 to 12 percent slopes,
moderately eroded __ o oo-ooaoonmmomomi oo
RpD2—Rossmoyne silt loam, 12 to 18 percent slopes,
moderately eroded - - oo --arocmm-oom ooy
Rs(C3—Rossmoyne silty clay loam, 6 to 12 percent
slopes, severely eroded . - - -—io---o-opoeoo s
RtB- Rossmoyne-Urban land complex, gently slop-

ing
RuB—Russell silt loam, 2 to 6 pereent slopes__. .-
SaA—Sardinia silt loam, 0 to 2 percent slopes_ .-
SaB-—Sardinia silt loam, 2 to 6 percent slopes_ ... -
§aC2—Sardinia silt loam, 6 to 12 percent slopes, mod-
erately eroded_ oo -ooo-eoma-ommosmm T
Sh—Shoals silt 108N o oommnmmmm ==
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SOIL SURVEY OF HIGHLAND COUNTY, OHIO

By Norris L. Williams and James W. Kerr, Ohio Department of Natural Resources, Division of Lands and Seil, and Niles A. McLoda,
United States Department of Agricultare, Soil Conservation Service !

United States Department of Agriculture, Soil Conservation Service,
of Lands and Seil, and Ohio Agricultural

IGHLAND COUNTY is in_ the southwestern pard
of Ohio (fig. 1). It has a total land area of 549 square
Toiles, or 351,360 acres. The population in 1970 was 28,996.
Hillshoro and Greenfield are the largest towns in the

*
State Agricaltoral Experiment Sttion

Figure 1.—Location of Highland County in Qhio.

county. Hillsboro, which is near the center of the county
and the county seat, had a population of 5,584 in 1970.
Greenfield, which is in the northeast part of the county,
had a population of 4,780. There are a number of small
towns and villages.

Farming is the leading occupation. According to the
1969 Census of Agriculture, a large part of the farm
income came from the sale of livestock and livestock

1 Others assisting with fieldwork were Jauses H. Perro. Gary L.
Serrz, and ARTHUR (. Tock, Chio Department of Natural Re-
gourges, Division of Lands and Soil, and Mariox F. TABE, HoracE
Sumirg, and W. L=sLIE BarnmiLl, United States Department of
Agriculture, Soil Clonservation Service.

in Cooperation With Ohio Department of Natural Resources, Division
Research and Development Center

products, mainly swine, beel cattle, and dairy products.
Clorn, soybeans, wheat, hay, and tobacco are the principal
crops. The 1967 conservation needs inventory of High-
land County (9)? shows 66.5 percent of the acreage in
crops, 25 percent in forest, and 6.5 percent in pasture.

"The topography of Highland County ranges [rom nearly
Jevel on the glacial till plains in the western and northern
parts of the county to steep and hilly in the unglaciated
southern part. Wetness is the main soil limitation in the
more nearly level areas, but controfling erosion 1s & main
concern in farming the more sloping areas.

Recreation is a growing land use, because this county
is partly near the metropolitan areas of Dayton and
Cincinnati, Rocky Fork Lake, east of Hillsboro, is an
important recreational center. Paint Crreck Reservoir,
after it has been constructed at the eastern edge of the
county, is likely to be another large recreational

attraction.

How This Survey Was Made

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

The soil scientists made comparisons among the profiles
they studied. They compared these profiles with those in
counties nearby and in places more distant. They classified
and named the soils according to pationwide, uniform
procedures. The sotl series and the soil phase are the
categories of soil classification most used in a local survey.

Soils that bave profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series 18 named for a town OT

? Ttalic numbers in parentheses refer to Iiterature Cited, page 202.
i
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other geographic feature near the place where a soil of
that series was first observed and mapped. Avonburg
and Clermont, for example, are the names of two soil
series. All the soils in the United States having the same
series name are essentially alike in those characteristics
that affect their behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
layer, slope, stoniness, or some other characteristics that
affect use of the soils by man. On the basis of such dif-
ferences, a soil series is divided into phases. The name of
a soll phase indicates a feature that affects management.
For example, Avonburg silt loam, 2 to 6 percent slopes, is
one of several phases within the Avonburg series.

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

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, & mapping
unit is nearly equivalent to a soil phase. It is not exactiy
equivalent, becanse 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.

Sorne mapping units are made up of soils of different
series, or of different phases within one series. One such
kind of mapping unit is shown on the soil map of High-
land County: soil complex.

A soil complex consists of areas of two or more soils,
so intricately mixed 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 dom-
inant soils, and the pattern and relative proportions are
about the same in all areas. Generally, the name of =
soil complex consists of the names of the dominant soils,
joined by a hyphen. Boston-Bratton complex, 6 to 12
percent slopes, moderately eroded, is an example.

In most areas surveyed there are places where the soil
material is so rocky, 2o shallow, so severely eroded, or so
variable that it has not been classified by soil series. These
places are shown on the soil map and are described in the
survey, but they are called land types and are given
descriptive names. Urban land is an example.

While a soil survey is in progress, soil scientists take
soll samples needed for laboratory measurements and for
engineering tests. Laboratory data from the same kind of
soil in other places are also assembled. Data on yield of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kind of soil. Yields under defined management are esti-
mated for all the soils.

Soil scientists observe how soils behave when used as a
growing place for native and cultivated plants, and as
material for structures, foundations for structures, or
covering for structures. They relate this behavior to
properties of the soils. For example, they observe that
filter flelds for onsite disposal of sewage fail on a given
kind of soil, and they relate this to the slow permeability
of the soil or its high water table. They see that streets,
road pavements, and foundations for houses are cracked

on a named kind of soil and they relate this failure to the
high shrink-swell potential of the soil material. Thus,
they use observation and knowledge of soil properties,
together with available research data, to prediet limita-
tions or suitability of soils for present and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with farmers, agron-
omists, engineers, and others. They then adjust the groups
according to the results of their studies and consulfation.
Thus, the groups that are finally evolved reflect up-to-
date knowledge of the soils and their behavier under
current methods of use and management.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Highland County. A soil
association is a landscape that has a distinctive pattern
of scils. It normally consists of one or more major soils
and at leas$ one minor soil, and it is named for the major
soils, The soils in one association may occur In another,
but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in a county, who want to
compare different parts of a county, or who want to know
the location of large tracts that are suitable for a certain
kind of land use. Such a map is a useful general guide in
managing a watershed, a wooded tract, or a wildlife area,
or in planning engineering works, recreational facilities,
and community developments. Tt 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 other
structure because the soils in any one association ordinarily
differ in slope, depth, stoniness, drainage, and other
characteristics that affect their management.

The goil associations in this survey have been grouped
mto four general kinds of landscapes for broad interpreta-
tive purposes. Each of the broad groups and their included
soil associations are described in the following pages.

Soils That Formed Mainly in Wisconsin-Age
Glacial Till

These nearly level to very steep soils are on the Wis-
consin-Age glacial 6ill plaing in the northern part of the
county. They are very poorly to well drained. If farmed,
most of these scils have a high to moderate productivity
potential. Most of the farms in the association are general,
cash grain, or dairy farms. The four associations in this
group make up about 25 percent of the county.

1. Miamian-Celina-Brookston associalion
Deep, nearly level to steep, well drained, moderalely well
drained, and very poorly drained soils that formed in thin
Loess and the underlying glacial till

The soils of this association are in the northeastern part
of Highland County.

This association makes up about 4 percent of the county.
Tt is about 50 percent Miamian soils, 10 percent Celina



HIGHELAND COUNTY, OHIO 3

so_i%s, 10 percent Brookston soils, and 30 percent minor
soils.

The dominant Miamian soils are light colored, well
drained, and gently sloping to steep. Celina soils are light
colored, moderately well dramed, and mnearly level to
gently sloping. Brookston soils are dark colored, very
poorly drained, and nearly level to depressional.

The minor soils in this association are light-colored,
somewhat poorly drained Crosby soils and moderately
well drained Cana soils. The Cana soils are underlain by
acid shale bedrock at a depth of 2 to 5 feet. Other small
areas of minor soils are Kendallville and Dana soils on the
uplands and small areas of Eel and other soils that form
in alluvium on the flood plains.

The control of erosion is the main management concern
on Miamian soils and the genily sloping Celina, soils.
Artificial drainage is needed only in scattered wet spots.
Soil wetness is the main management conceri on Brookston
and Crosby soils. A seasonal high water table and ponding
normally occur early in spring, and tile is commonly used
to remove this excess water so that the soil can be tilled
earlier. If improved management is used, this soil associa-
tion has a moderately high to very high productivity
potential. Most of the farms are general and cash grain
farms.

Moderately slow permeability and a seasona] high
water table are limitations for many nonfarm purposes.

2. Brookston-Crosby-Fincastle association

Deep, nearly level to gently sloping, very poorly drained and
somewhat poorly drained soils that formed in thin loess and
the underlying glacial 11l

The soils of this association are nearly level to gently
sloping in the northern part of the county.

The association makes up about 2 percent of the county.
1t is about 70 percent Brookston soils, 10 percent Crosby
soils, 5 percent Fincastle soils, and 15 percent minozr soils.

Brookston soils are dark colored, very poorly drained,
and nearly level to depressional. Crosby and Fincastle
soils are light colored, somewhat poorly drained, and
nearly level to gently sloping.

The minor soils in this association are the Celina,
Miamian, and Xenia soils on uplands and the Algiers soils
on flood plains.

Soil wetness is the major management concern. A sea-
sonal high water table and the ponding of water in de-
pressions sometimes delay spring tillage. Where suitable
sutlets are available, tile drainage is commonly used to
remove the excess water. This soil association has a mod-
erately high to very high productivity potential if im-
proved soll-fertility and management practices are used.
Most of the farms in this association are general and cash
grain farms.

A seasonal high water table and slow permeability or
moderately slow permeability of the major goils are limita-
tions for many nonfarm uses.

2. Miamian-Russell-Celina association

Deep, gently sloping to steep, well drained and moderately
well dravned soils that formed in thin loess and the wnderlying
glagial till

This association is in the northern part of the county.
Nearly all the soils are light-colored and are mainly gently
stoping to steep.

This association makes up about 16 percent of the
county. It is about 45 percent Miamian soils, 12 percent
Russell soils, 10 percent Celina soils, and 33 percent
minor soils.

The dominant well-drained Miamian and Russell soils
are gently sloping to steep. Celina soils are moderately
well drained and nearly level to gently sloping.

Among the minor soils in this association are Xenia,
Crosby, Fincastle, Brookston, and Kendallville soils.
Xenia soils are moderately well drained; Crosby and Fin-
castle soils are somewhat poorly drained and nearty level
to gently sloping; Brookston soils are dark colored and
very poorly drained and generally are in depressions; and
Kendallville soils are well drained and oceur in hummocky
arens. Other minor soils in this assoclation are Milton
and Dana soils on uplands.

Controlling erosion is the main concein in managing
the dominant soils. Soil wetness is the main concern in
managing most of the minor soils. The potential produe-
tivity of the soils in this association js mostly moderately
high. The soils are well suited to all crops adapted to the
county if improved management practices are used.
Among these practices are arosion control and artificial
drainage, where needed. Most of the farms in this associ-
ation are general and cash grain farms.

Moderate permeability to moderately slow permeability
and some seasonal wetness of the major soils are limitations
for some nonfarm uses.

4. Hennepin-Milton-Miamian associalion

gently sloping to_very steep,

Deep and moderately deep, 1 /
in thin silty deposits and

well-drained soils that formed
the underlying glacial tll

The soils of this association are mostly sloping to very
steep and are on side slopes of stream valleys. They are
light colored and well drained. The association is mainly
in Fairfield, Madison, and Paint Townships in the north-
eastern part of Highland County. Two small areas, which
consist mostly of gently sloping to sloping Milton soils,
are in Liberty and Penn Townships north of Hillsboro.

This association makes up about 3 percent of the
county. It is about 35 percent Hennepin soils, 25 percent
Milton soils, 15 percent Miamian soils, and 25 percent
minor soils.

Hennepin and Miamian soils are underlain by cal-
careous glacial till. Depth to the calcareous til) ranges from
0 to 1S mches in Hennepin soils and from 18 to 42 inches
in Mjamian soils. Milton soils are underlain by limestone
hedrock at a depth of 20 to 42 inches. .

The minor soils in this association are Opequon soils,
which are underlain by limestone bedrock at a depth of
Tess than 20 inches, and moderately well drained or well
drained Celina, Casco, and Ockley soils on uplands or
terraces. Some small areas of soils, incinding Eel or Shoals
soils, on the flood plams are also in this association.

Controlling erosion is the major concern in managing
the soils in this association. Steep slopes, stoniness,
shallowness to bedrock, and the hazard of erosion &re
serious limitations in using the seils for cultivated crops.
Most of the association is wooded or is in permanent
pasture, but the gently sloping to sloping Milton soils are
commonly used for cultivated crops. "This association bas
a moderate to moderately low productivity potential.
Most of the farms are dairy or general farms.
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The heavily wooded areas have potential for recreation
use, such as hiking, camping, and nature trails. Steepness
and shallowness to bedrock are limitations for many
nonfarm uses.

Soils That Formed Mainly in Ilinoian-Age
Glacial Till

These are nearly level to steep soils that formed in
Illinoian-age glacial till on plains mn the southern part of
Highland County. They are very poorly to well drained.
If farmed, these soils mostly have a moderate productivity
potential. Most of the soils in this association are used for
cash grain, general, and dairy farms. The three associations
in this group make up about 49 percent of the county.

5. Avonburg-Clermont-Blanchester association

Deep, nearly level to gently sloping, somewhat poorly drained
and poorly drained soils that formed in loess and the under-
bying glacial il

This asscciation is in the western and southwestern
parts of the county. These parts of the county are com-
monly called the “Crawfish Flats.” The soils are slightly
depressional to gently sloping and are on uplands.

This association makes up about 18 percent of the
county. It is about 45 percent Avonburg soils, 35 percent
Clermont soils, 5 percent Blanchester soils, and 15 per-
cent minor soils.

The dominant Avonburg soils are light colored, some-
what poorly drained, and nearly level to gently sloping.
These soils have a compact, brittle fragipan in the upper
part of the subsoil. Clermont soils are light colored, poorly
drained, and nearly level. These soils have grayer colors
in the subsoil then Avonburg soils. The Blanchester soils
are dark colored, poorly drained, and nearly level to
slightly depressional.

Among minor soils in this association are very poorly
drained, dark-colored Patton and Montgomery soils and
the moderately well drained Rossmoyne soils. Among the
other minor soils are Atlas, Algiers, and Shoals soils.

Poor soil drainage and ponding of water for extended
periods are the major management concerns. A system of
combined tile, surface drains, and bedding provides arti-
ficial drainage where adequate outlets can be found.
Clayey subsoil, which is slowly permeable, extends to a
depth of several feet in Avonburg, Clermont, and Blan-
chester soils. The soils in this association have moderately
low to high productivity potential if they are artificially
drained and well managed. Most of the farms in this
association are general and cash-grain farms.

Wetness and slow permeability or very slow permeability
of the major soils are limitations for many nonfarm uses.

6. Rossmoyne-Hickory association

Deep, nearly level to steep, moderately well drained and well
d?i?imd soils that formed in loess and the underlying glacial
i

The soils of this association are mainly in the western
and southwestern parts of the eounty, but some are scat-
tered in smaller areas throughout the south-central and
eastern parts. These soils are on uplands and are underlain
by caleareous glacial till. They are mostly genily sloping
to steep.

SURVEY

This association makes up about 14 percent of the
county. 1t is about 60 percent Rossmoyne soils, 20 percent
Hickory soils, and 20 percent minor soils.

Rossmoyne soils are light colored, moderately well
drained, and nearly level to sloping. These soils have s
compact, brittle fragipan in the upper part of the subseil
and are clayey in the lower part of the subsoil extending
to & depth of several feet. The Hickory soils are sloping to
steep and are underlain by calcareous glacial till at depths
of 18 to 45 inches.

The minor soils in this association are Cincinnati,
Avonburg, Atlas, Boston, Grayford, Bratton, and Edenton
soils on uplands; Fitchville and Sardinia soils on terraces;
and Eel and other soils that formed in alluvium on
flood plains. )

Controiling erosion is the main concern in managing
the soils in this association. Scattered wet spots in Ross-
moyne soils may require artificial drainage. This soil
associafion has a moderate productivity potential if
erosion contrel and improved soil-fertiity and manage-
ment practices are used. Many of the Rossmoyne soils,
except those that are strongly sloping, are used for
cultivated crops. The Hickory soils are used mostly for
permanent pasture or weodland. The farms in this associa-
tion are mainly general and dairy farms.

Steepness and moderate permeability to slow perme-
ability of the major soils are limitations for many nonfarm
uses.

7. Boston-Rossmoyne-Bratton association

Deep and moderately deep, nearly level o moderately steep,
well dravned and moderately well drained soils that formed
in loess and the underlying glacial till

This assoctation is mostly in the central and south-
central parts of Highland County. The soils are mainly
gently sloping to sloping, but they range from nearly
level to moderately steep.

This association makes up about 17 percent of the
county. It iz about 30 percent Boston soils, 25 percent
Rossmoyne soils, 10 percent Bratton soils, and 35 percent
minor soils. ‘

These light-colored soils formed in silty deposits,
glacial till, and clayey limestone residuum underlain by
limestone bedrock. The thickness of the silty deposits,
glacial #ill, clayey residuum, and depth to bedrock are
highly variable within short distances.

The Boston and Bratton soils are well drained and
sloping to moderately steep. Bratton soils lack a compact,
brittle fragipan, and they have a thinner glacial till
layer than Boston soils. The depth to limestone bedrock
in Bratton soils ranges from 2 to 4 feet. Rossmoyne soils
are moderately well drained and are nearly level to
sloping. They have a fragipan in the upper part of the
subsoil and glacial till or residuum weathered from
limestone in the lower part of the subseil and in the
underlying material.

Among the minor soils in this association are Edenton,
Opequon, Cincinnati, and Hickory soils. Other minor
soils are Haubstadt, Otwell, Dubois, Lawshe, Loudon,
Eel, and Shoals soils. ) )

Controlling erosion is the major concern in managing
this association. Shallowness to bedrock, a clayey subsoil
that has poor stability and compaction characteristics,
and steepness are concerns if excavation and construction
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take place and are imitations to the use of these soils for
some other purposes. These soils have a moderate pro-
ductivity potential if erosion control and improved soil-
fertility and management practices are used. A consider-
able part of the nearly level to sloping acreage is used for
tobacco and other cultivated crops. Many of the steeper
Boston and Bratton soils and the minor soils are used
for pasture or woodland, or they are not managed. Most
of the farms in the association are general and dairy
farms. Some widely scattered, isolated areas have a
potential value for hiking, camping, nature trails, and
other recreational activities.

Steepness, shallowness to bedrock in some areas, and
moderately slow permeability to slow permeability are
limitations for some nonfarm uses.

Soils That Formed Mainly in Residuum from
Limestone, Sandstone, and Shale

These gently sloping to very steep soils are on un~
glaciated uplands in the southeastern part of Highland
County. These are mostly moderately well drained or
well drained. These soils mostly have a low productivity
potential. They are mainly used for dairy and beef
cattle. The three soil associations in this group make up
about 10 percent of Highland County.

8. Bratton-Nicholson-Opequon associgtion

Moderately deep, deep, and shallow, genily sloping to very
steep, well draned and moderately well drained soils that
Formed in loess ond the wnderlying residuum from Limestone

The soils of this associalion are gently sloping to very
steep and are in an unglaciated area. They are in the
townships of Brush Creek and Jackson in the extreme
southeastern part of the county.

"This association makes up about 2 percent of the county.
This association is about 50 percent Bratton soils, 20
percent Nicholson soils, 20 percent Opequon soils, and 10
percent minor soils.

The well-drained Bratton soils have a clayey sub-
soil and are underlain at a depth of 20 to 40 inches by
Limestone bedrock. The Opequon soils are similar to
Bratton soils, but the depth to limestone is 10 to 20
inches and little or no silty material covers the clayey
subsoil. Nicholson soils are moderately well drained and
have a compact, brittle fragipan in the apper part of the
subsoil. The depth to bedrock is from 3% to 7% feet.

Among the minor soils are the dark-colored, well-
drained Gasconade soils. These soils are underlain at a
depth of* 10 to 20 inches by limestone bedrock. Other
minor soils are Colyer, Trappist, and Berks soils.

Controlling erosion is the major concern in managing
the soils of this association. Sloping to moderately steep
Bratton and Opequon soils are highly erodible if they are
cultivated. These soils have a low to moderately low
productivity potential. Most of the farms in the assocla-
tion are general and dairy farms. Much of this association
is used for meadow or pasture, but a smaller part is used
for woodland. Tobacco is a special crop of major impor-
tance that is grown in cultivated areas of the associatlon.

Shallowness o bedrock, slope, and moderately slow or
slow permeability of the major soils are limitations for

many nonfarm uses.

9. Colyer-Trappist-Berks association

Shallow and moderately deep, gently sloping to very sieep,
well-drained soils that formed wn residuum weathered from
shale and sandstone

The soils of this association are in an extensive un-
olaciated area of hills m the eastern part of Brush Creek
and Paint Townships adjacent to the county jine. These
soils are mostly sloping to very steep.

This association makes up about 3 percent of the county.
1t is about 25 percent Colyer soils, 20 percent Trappist
soils, 10 percent Berks soils, and 45 percent minor soils.

Colyer soils are underlain at a depth of 10 to 20 inches
and Trappist soils, at a depth of 20 to 40 inches by acid
shale bedrock. These soils are mainly sloping to steep.
The Berks soils are mostly moderately steep to very steep
and are underlain by sandstone bedrock at a depth of less
than 3 feet.

Among the minor soils in this association are Muskin-
gum and Neotoma soils, which are intermixed with Berks
soils and Wellston, Johnsburg, Tuscarawas, Trappist,
and Muse soils. These soils are gently sloping to sloping
and are mainly on ridgetops.

Controlling erosion is the major concern in managing
the soils of this association, particularly. steep soils that
have been cleared. Colyer and Trappist solls are very
acid and droughty. They are low in potential productivity
and not suited to cultivated crops. The Berks soils are
very acid and stony. They are low in potentiai produc-
tivity and not suited to cultivated crops. Most of the
vently sloping to sloping areas and the ridgetops in the
association are used for cultivated crops and pasture.
Many of the steeper soils are reverting to woodland. In
the heavily wooded areas some jogging and pulpwood
cutting are done. The major agricultural enterprises in
this association are general and dairy farms, but some
fruit is produced, particularly in the steeper areas. Most
of the soils are used increasingly for pasture and woodland.
The association has a potential for horseback riding,
hiking, camping, nature trails, and other recreational
activities.

Shallowness to bedrock, slope, and moderate to slow
permeability of the major soils are limitations for many

nonfarm uses.

10,
Shallow, deep,
steep, well drained and. moderately well drained
Jormed in residuum from limestone and shale

The soils of this association are mainly in Washington,
Jackson, and western Brush Cresk T'ownships in the south-
central and southeastern parts of the county. The soils
are gently sloping to very steep.

The association makes up about 5 percent of the county.
Tt is about 35 percent Opequon soils, 30 percent Lioudon
soils, 8 percent Lawshe soils, and 27 percent minor soils.

The Opequon soils are light colored, well drained, and
strongly sloping to very steep. They are in higher areas
than the Loudon and Lawshe soils. The Opequon soils have
a stony surface layer and a red clayey subsoil. Limestone
bedrock is ab a depth of 10 to 20 inches, and there are rock
outcrops in some areas.

Opequon-Laudon-Lawshe association

and moderately deep, gently sloping to very
sotls that
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Loudon soils are light colored, moderately well drained,
and gently sloping to steep. The depth to dense, compact
ghale bedrock 1s more than 4 fect.

The dark-colored, moderately well drained Lawshe soils
are gently sloping to moderately steep areas. Dense,
compact shale bedrock is generally at a depth of 24 to
5 feet.

Among the minor soils in this association are Gasconade,
Jessup,  Guernsey, Beasley, Grayford, Bratton, and
Beston soils.

A serious erosion hazard is the main concern of manag-
ing the soils of this association. Severe limitations to the
use of these soils for many purposes and a concern if
excavation and construction are planned are shalowness
to bedrock; a clayey, unstable subsoil; and steepness.
Soil slumping and soll creep are common occurrences on
this association. Opequon soils have & low productivity
potential and generally are not cultivated. A few areas
of these soils have been cleared and used for pasture.
The Loudoen and Lawshe soils have a moderate productiv-
ity potential, and gently to moderately sloping areas of
these soils are used for row crops, pasture, and some
tobacco. Moderate to severe erosion in many places is
the result of excessive cultivation some years ago. Dairy-
ing and beef cattle are the main kinds of farming, but some
are used for pasture or woodland, or they are not managed.

This association has potential value for hiking, horse-
back riding, camping, nature trails, and other recreational
activities. Slope, shallowness to bedrock, and moderate
permeability to very slow permeability of the major
soils are limitations for many nonfarm uses.

Soils That Formed Mainly in Stratified,
Water-Deposited Material

These nearly level to steep soils are on terraces and
flood plains throughout the ecounty. They range from
somewhat poorly drained to well drained. These soils are
commonly used for general or cash grain farming. They
have a moderate to high productivity potential. The
three soil associations in this group make up about 16
percent of Highland County.

11. Haubstadt-Otwell-Negley association

Deep, gently sloping to sieep, moderately well drained and
well drained soils that formed in loess and the underlying
stratified, water-deoposited material

The soils of this association are mainly gently sloping to
mederaiely steep and are along major stream valleys in
the central and eastern parts of Highland County. The
most extensive area is along Rocky Fork Creek. Areas of
hummocky, sloping to steep soils southwest of Hillsboro
and east of Rocky Fork Lake, from U.S. Highway 50
south to Carmel, also are extensive.

This sssociation makes up about 11 percent of the
county. It is about 40 percent Haubstadt soils, 20 percent
Ofg}vell soils, 20 percent Negley soils, and 20 percent minor
soils.

The light-colored, moderately well drained Haubstadt
and Otwell soifs formed in silty deposits overlying stratified
outwash. The outwash is generally underlain by gravel,
but in many areas, such as on headwater terraces, it is
underlain by glacial till at a depth of 8 to 12 feet. Haub-
stadt and Otwell soils have a compact, brittle fragipan in

the subsecil that impedes percolation of water. The light-
colored, well-drained Negley soils are underlain by sand
and gravel.

Somewhat poorly drained Dubois soils and poorly
drained Peoga soils are minor soils that are nearly level to
depressional. Other minor soils in this association are Fox,
Grayford, Rossmoyne, and Cincinnati soils on uplands
and Shoals, Sloan, and other alluvial soils on flood plains.

The hazard of erosion is the main management coneern
for the major soils in this association if they are cultivated.
Seasonal wetness is a limitation of the minor soils and the
less sloping Haubstadt soils. If soil fertility is improved
and erosion is controlled, Haubstadt and Otwell soils
have a moderate productivity potential. Negley soils
have a moderately low productivity potential.

Most of the farms in this association are general, cash
grain, or dairy farms. Tobacco is a special crop. A large
mereage of the steeper soils i3 in permanent pasture and
meadow or is wooded.

Slope and moderate permeability to very slow permea-
bility of the major soils are Jimitations for many nonfarm
uses. Wet-season and year-round springs are ¢ommon in
this association. Slumping and poor soil stability are deter-
rents to excavation and other kinds of construction work.
The sand and gravel that underlie Negley soils are gener-
ally suitable for commercial use.

12, Genesee-Algiers-Sardinia association
Deep, nearly level to sloping, well drained, somewhat poorly

‘drained and moderately well drained soils that formed in

allwvium or loess and the underlying water-deposited material

The soils of this association are nearly level to sloping
and are along streams in the southern two-thirds of the
county. The most extensive areas are along the North
Fork and East Fork of White Oak Creek, Ohio Brush
Creek, Clear Creek, and Rocky Fork Creek.

This association makes up about 3 percent of the county.
Tt is about 40 percent Cenesee soils, 35 percent Algiers
soils, 8 percent Sardinia soils, and 17 percent minor soils.

Genesee soils are nearly level, light colored, and well
drained. They formed in stream sediments on first bottoms,

Algiers soils are nearly level and somewhat poorly
drained. They formed in 12 to 30 inches of light-colored,
recent stream sediments underlain by dark-colored, very
poorly drained soil material.

Sardinia soils are light colored, moderately well drained,
and nearly level to sloping. They formed in silty deposits
underlain by stratified material. These soils have a
compact, brittle fragipan in the subsoil that impedes
percolation of water. Along Clear and Rocky Fork
Creeks, they are underlain by sand and gravel at a -depth
of 7 to 10 feet. _

Minor soils in this association are Williamsburg,
Fitchville, Patton, and Ross soils on terraces; and Shoals,
Sloan, and Eel soils on first bottoms.

Seasonal flooding on Genesee and Algiers soils and the
wetness of Algiers and Sardinia soils are major concerns
in managing the soils of this assoctation. Erosion is an
additional hazard in the sloping areas of Sardinia soils.
If flooding is controlled, where feasible, and Algiers soils
are ertificially drained, the Genesee and Algiers scils are
among the best suited soils in the county for agriculture.
Sardinia soils have a moderate productivity potential if
artificial drainage and other improved management
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practices are used in the nearly level to gently sloping
areas and if erosion control practices are used in the
sloping sreas. The farms in this association are mostly
general and cash—grain. farms,

The flooding of major soils is a limitation for most
nonfarm uses.

13. Fox-Genesee-Ross association

Deep, nearly level to moderately steep, well-drained soils that
formed in stratified glacial outwash or recent alluvium

The soils of this association are mainly in the townships
of Madison, Fairfield, and Paint in the northeastern part
of the county. The areas are mainly nearly Tevel to moder-
ately steep, and they oceur along Rattlesnake and Paint
Creeks.

This association makes up about 2 percent of the county.
Tt is about 20 percent Fox soils, 20 percent Genesee soils,
20 percent Ross soils, and 40 percent less extensive soils.

The light-colored, well-drained, nearly level to moder-
ately steep Fox soils are on terraces. They are underlain
hy calcarcous sand and gravel at a depth of 24 to 42
inches. The light-colored Genesee and the dark-colored
Ross soils are nearly level and well drained. They formed
in stream sediments on first bottoms. Ross soils are aiso
on low terraces that are at a slightly higher elevation than
the first bottoms.

Among the minor soils in the association are Ockley,
Sieeth, Thackery, Westland, Casco, Wea, and Warsaw
soils on the terraces; and Bel, Shosals, Sloan, and Algiers
soils on the first bottoms,

The crosion hazard on sloping Fox soils and the periodic
flooding on Genesee and Ross solls are the main concerns
in managing this association. Droughtiness during dry
periods is a limitation to the use of Fox seils. The soils of
this association are among the best suited to farming if goil
fertility is improved; flooding is controlled where feasible;
and erosion is controfled in sloping areas. Genesee and
Ross soils have a high productivity potential and Fox
soils have » moderate productivity potential. If erosion
control practices are used in sloping areas of the Fox soils,
the major soils of this association are irrigable. The soils
are well suited to truck crops, nursery crops, and small
grains. Most of the farms in this association are general,
cash grain, and dairy farms.

Fox soils on the higher terraces and uplands are suitable
for homesites where slope is not limiting and natural
drainage is good. Fox soils that are on the lower terraces
adjacent to the flood plains and Genesee and Ross soils
have severe limitations for homesites because of periodie
flooding. The underlying sand and gravel in Fox and
Ockley soils is suitable for commercial use.

Use and Management of the Soils

In the following pages, use and management of the
soils for farming, woodiand, wildlife, engineering, and
town and country planning are described.

The section that discusses use and management for
farming inciudes information related to special crops and
estimated yields. The properties and soll features that
affect engineering practices and the limitations that affect
land use planning are enumerated mainly n tables,

Some principles of management are general enough to
apply to all the soils suitable for farm crops and pasture
throughout the county, even though one soil or groups of
soils may require different kinds of management.

On many soils in the county, lime, fertilizer, or both
are needed. The amount depends on the natural supply
of lime and plant nutrients as determined by the results of
laboratory analyses of soil samples and on the needs of
the crop. Only general suggestions for the apyplcation of
lime and fertilizer are given.

Management for cultivated crops and paéture

There are wide variations in the use and management
of the soils in Highland County. Field crops, pasture, and
special crops are grown. Tnformation concerning suitable
crop varieties, erosion control practices, and other manage-
ment practices can be obtained from the local office of the
Soil Conservation Service or from the Cooperative
Extension Service.

Most of the soils of Highland County were never highin
content of organic matter. Building up the content of
organic matter is not economical, but it is important o
add farm manure to the soil, leave plant residue on the
«oil surface, and grow sod crops, cover crops, and green-
manure crops, and thus return organic matter to the soil.

Tillage tends to break down soil structure. It should
be kept to the minimum necessary to prepare & seadbed
and control weeds. Maintaining the organic-matier
content of the plow layer also helps fo protect the soil
structure.

On Blanchester siit loam and other wet soils, yields of
cultivated crops can be increased by the use of open ditch
drainage or subsurface drainage. Subsurface drains are
costly to install, but they senerally provide better drain-
age. Soils that have a fragipan are difficult to drain, but
they can eenerally be drained better by open ditches. Open
ditch drainage is more effective where the ditches intercept
water as it moves horizontally across the top of the
fragipan. Suitable outlets are needed for both kinds of
drainage.

All the soils that are gently sloping or steeper are subject
to erosion if they are cultivated. Runoff and erosion occur
mainly in fields where a cultivated crop is growing or
where one has been recently harvested. On Rossmoyne
silt loam, 2 to 6 percent slopes, and other erodible soils 2
cropping system that controis runoff and erosion combined
with other erosion control practices is needed. In this
survey, cropping system refers to the sequence of crops
grown. Among the other management practices that
should be combined with the use of a good cropping system
are minimum tillage, mulch planting, use of erop residue,
growth of cover crops and green-manure crops, and use of
fime and fertilizer. Other erosion control measures that
can be used are contour cultivation, terracing, eontour
striperopping, diversion of runoff, and use of grassed
waterways. The effectiveness of a particular combination
of these measures differs from one soil to another, but
other combinations can be equally effective on the same
soil. The nearest office of the Soil (Conservation Service
can give further assistance.

Pasture is effective in controlling erosion on all but a
few of the soils that are subject to erosion. For some soils &
high level of pasture management is needed to provide
enough ground cover to keep the soil from eroding. A
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high level of pasture wanegement provides for fertiliza-
tien, control of grazing, selection of pasture seed mixtures,
and other practices that are adequate to maintain good
ground cover and forage for grazing. Grazing is controlled
by rotating the livestock from one pasture to another
and by resting the pasture after each grazing period to
allow for the regrowth of plants. On some soils it is
important that the pasture seed mistures be selected so
that the least amount of pasture is needed. They should
also be selected for mamtenance of good ground cover and
forage for graging.

Management for special crops

Special or high-value crops are important to farming
in Highland County. Of these special crops, tobacco is
the most important to the agriculture of the county.
Among the other special crops are truck crops of sweet
corn, cabbage, peppers, tomatoes, potatoes, and melons,
as well as apples, peaches, pears, grapes, and other fruits,
and nursery stock.

Special crops generally require fertile, productive soils.
Because these crops require a more stable environment
than field crops, they ‘are better suited to some soils
than to others.

About 560 acres of Burley tobacco in approximately
1,000 plots is grown annually in the county. Good drainage
of both the surface layer and the subsoil is especially
important in growing tobacco, which also needs 75 to S0
days of growth in a soil high in content of organic matter.
The growing of a winter cover crop of rye or wheat and
the spreading of manure increases the organic-matter
content and controls erosion in fields used continuously
for tobaceo,

Tobacco yields are best on deep loamy soils that are
moderately well drained or well drained, but tobacco can
be raised on somewhat poorly drained soils if the soils
are adequately drained. Very few, if any, soils in the
county are naturally fertile enough to produce high yields
of quality tobacco unless green cover crops, farm manure,
and commercial feriilizer are plowed under.

Irrigation

Generally Highland County receives rainfall sufficient
for most crop requirements, but periods when rainfall is
below optimum are common. Supplemental irrigation
benefits crops and pasture in dry periods. Irrigation is
particularly beneficial in years when rainfall is less than
normal. At present, only a small acreage is irrigated.

The soils in the county vary greatly in suitability for
irrigation. Soils that are best suited to sprinkler irrigation
are level to gently sloping and have a deep rooting zone.
They also have favorable permeability and water-holding
capacity and are easily kept in good tilth. The soil features
that affect suitability for irrigation are natursal drainage,
texture of the surface layer, movement of air and water
in the subsoil, and inherent fertility.

Jome soils may be more productive if they are irrigated.
Before any irrigation water is spread, the soils may have to
be leveled to the desired grade so that they can be
artificially drained.

Soils of the Fox, Genesee, Ockley, Ross, Russell,
Warsaw, Wea, and Williamsburg series thai, have stopes of
not more than 6 percent are well suited to irrigation. The
nearly level and gently sloping soils of the Dana, Eel,
Markland, Philo, Rossmoyne, Sardinia, Thackery, and

Xenia series can be irrigated I necessary drainage is
provided.

The rest of the soils in the county are not so well
sutted to irrigation because they are limited by excessive
slope, a slow rate of water intake, surface crusting, limited
available water capacity, or somewhat poor to very poor
natural drainage.

Capability Grouping

Capability grouping shows, in a general way, the suit-
ability of seils for most kinds of field crops. The groups
are made according to the Hmitations of the soils when
used for field crops, the risk of damage when they are
used, and the way they respond to ireatment. The
grouping does not take into account major and generally
expensive landforming that would change slope, depth,
or other characteristics of the soils; possible but unlikel
major reclamation projects; and does not apply to horti-
cultural 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 classification is not a substi-
tute for interpretations designed to show suitability and
limitations of groups of solls for forest trees or
engineering.,

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

Capapnity (rLasses, the broadest groups, are desig-
nated by Roman numerals I through VIII. The numerals
indicate progressively greater limitations and narrower
choices for practical use, defined as follows:

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

Class IV soils have very severe limitations that reduce
the cheice of plants, require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their
use largely to pasture, range, woodland, or wildlife
habitat. .

Class VI soils 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 eultivation and that restrict their
use largely to pasture or range, woodland, or
wildlife habitat.

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

CaPABILITY SUBCLASSEs are soil groups within one
class; they are designated by adding a small letter,
g, w, 8, or ¢, to the class numeral, for example, Ile. The
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letter ¢ 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 coils that wetness can be parily
corrected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in some parts of the United States but not in
Highland County, shows that the chief limitation is
climate that is too cold or too dry.

In class 1 there are no subclasses, because the soils of
this class have few limitations. Class V can contain, ab
the most, only the subclasses indicated by w, s, ¢, because
the soils in class V are subject to little or no erosion,
though they have other limitations that restrict their

use largely to pasture, woodland, wildlife, or recreation.
Tn this county, the hazard of erosion () is the main
Timitation on about 65 percent of the acreage; wetness
(w) is the main Limite tion on 33 percent; and droughti-
ness or shallowness () is the main Timitation on 2 percent.
(ClapasirTy UNiTs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to Tequire
similar management, and to have similar productivity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many statements
about management of soils. Capability units are generally
designated by adding an Arabic numeral to the subclass
symbol, for example, 1le-3 or IITe-2. 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 defined in the fore-
going paragraph; and the Arabic numeral specifically
Pleniifies the capability unit within each subclass.

Management by capability units

In the following pages the capability units in Highland
County are described and suggestions for the use and
management of the soils are given, The descriptions of the
capahility units give the general characteristics, proper-
ties, and qualities of the soils within the unit. One or
two soils have been included in some capability units
even though they have some properties that differ slightly
from those of the rest of the soils in the group. Generally,
the acreage is so low that a separate deseription of these
soils is not justified.

No specific recommendations are given for overcoming
limitations of coils because many different methods or
combinations of management practices are suitable on
any given soil.

CAPABILITY UNIT T-1

This capability unit consists of deep, nearly level,
well drained and moderately well drained goils on uplands
and terraces. These soils formed in a mantle of silt and
the underlying limy glacial till or outwash. They have few
limitations that restrict their use.

The surface layer is silt loam and is easily tilled. The
available water capacity is medium to high, and the root
zone is moderately deep or deep.

The main management concerns are maintaining high
fertility and good seil structure. The soils in this capabil
ity unit are well suited to irrigation.

These soils are suited to all crops commonly grown in
the county, including tobacco. Row crops can be grown
confinuously under optimum management. The soils

are also well suited to grasses, legumes, and most shrubs,
vines, and trees.
CAPABILITY UNIT He-1

This capability wnit consists of deep or moderately
deep, gently sloping, well drained or moderately well
dramed soils on uplands or terraces.

The available water capacity is medium to high in these
soils. Permeability is generally moderate to moderately
slow, but it is very slow in some places. The root zone is
moderately deep to deep. Some soils are moderately deep
to limestone, and some have & thick surface layer. Some of
these soils are moderately eroded and consequently they
are more difficult to till and manage.

The main concern of management is controlling erosion.
Among the other concerns are maintaining high fértility,
the content of organic matter, and good soil structure,
particularly in the eroded soils. The soils are suited to
sprinkler irrigation, but water application rates should be
regulated %o control erosion.

The soils in this unit are suited to tobacco and all other
crops commonly grown in the county. Under optimum
management they can be row  cropped intensively if
erosion is controlied, The soils are also well suited to
grasses and legumes and most shrubs, vines, and trees.

CAPABILITY UNIT He-2

This capability unit consists of deep or moderately
deep, gently sloping, moderately well drained to somewhat
poorly drained soils on uplands and terraces.

The available water capacity is medium in these soils,
and permeability is moderate fo very slow. The root zone
is moderately deep. Some of the soils have a layer of clay
in the lower part of the subsoil, but most have a firm,
compact subsoil. Some of the soils are moderately eroded,
and consequently they are more difficult to til and
manage.

The main management concern is controlling erosion.
Among the other management CONcerns are maintaining
high fertility, the content of organic matter, and good soil
structure. The soils are suited to sprinkler irrigation, but
water application rates should be low because permeability
is glow and runoff is high.

The soils in this unit are suited to all crops commonly
grown in the county, including tobacco. Under optimum
management, they can be row cropped intensively if
erosion is controlled. The soils are also well suited to
grasses, legumes, and most shrubs and trees.

CAPAPBILITY UNIT Ile-3

This capability unit consists of deep,
well-drained soils on terraces.

The surface layer is silt loam or joam. The soils are
underlain by sand and gravel. The available water capacity
is low to medium, and permesbility is moderate o mod-
eratley rapid. These soils are some of the first to dry out in
spring, and there is a drought hazard in dry years. The
root zone is moderately deep to deep.

The main concern of management is contrelling erosion.
Among the other management concerns are maintaining
soil structure, fertility, and the content of organic matter.
The organic-matter content is important because it affects

the available water capacity. i

gently sloping,

These soils are suited to
sprinkler irrigation, but water application rates should
be regulated to control erosion.
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The soils in this unit are suited to all crops commonly
grown in the county, including tobacco. They are better
suited to the early maturing varieties of corn and soy-
beans, because the available moisture supply is limited
late in summer. Under optimum management they can
be row cropped intensively if erosion is controlled. These
soils are also well suited to grasses and legumes.

CAPABILITY UNIT He-4

This capability unit consists of deep and moderately
deep, gently sloping, well drained or moderately well
drained soils on uplands. These soils are underlain by
acid shale. Some small areas are moderately eroded and
consequently are more difficult to till and manage.

The available water capacity is medium to low, and
permeability is slow to moderately slow. The root zone
is moderately deep to deep.

The main management coneerns are the control of ero-
sion and maintaining lime requirements. Among the other
management concerns are maintaining organic-matter
content, soil structure, and fertility. These are very
strongly acid soils, and relatively large amounts of lime
are required te maintsin an eptimum reaction.

The soils in this unit are suited to all crops commnenly
grown in the county, including tobacco. Under optimum
management, they can be row cropped intensively if
erosion is controlled. The soils are alse well suited to
grasses, trees, shrubs, and vines. If an adequate liming
program based on the results of soil tests is followed,
they are also suited to legumes.

CAPARILITY UNIT IIw-1

This capability unit consists of moderately deep to deep,
nearly level, somewhat poorly drained soils on floed
plains, These soils are subject fo flooding, and they have
a seasonally high water table,

The available water capability is high, and permea-
}i)i]ity 1s moderate. The root zone is moderately deep to

eep,

The main management concerns are the control of
flooding and wetness. Among the other concerns are
maintaining geod soil structure and preventing deposition
m some places. Tile drainage is effective if adequate
outlets are provided. Surface drainage and diversions at
the base of nearby slopes help reduce the wetness.

These soils are suited to most summer crops commonly
grown in the county. Winter grain crops may be damaged
by excess water as a result of flooding cr a high water
table. Some form of artificial drainage is needed to pro-
duce optimum yields. The soils are also suited to grasses,
legumes, and some trees, shrubs, and vines.

CAPABILITY UNIT Dw-2

This capability unit consists of deep, nearly level to
gently sloping, somewhat poorly drained soils on uplands
and terraces.

The available water capacity is medium to high, and
permesbility is slow to moderate. The root zone is mod-
erately deep to deep.

The main management concerns are establishing
drainage and controlling erosion. Among other manage-
ment concerns are maintaining the content of organic
matter, fertility, and soil structure. Tile drainage has
proved effective in removing excess water from these

soils. Surface ditches can also be used. Rumnoff from
adjacent areas should be intercepted with diversions,
Under optimum management, these soils can be in-
tensively row cropped if erosion is controlled.

These soils are suited to ail erops commonly grown in
the county. Winter grain crops may be damaged because
the water table is seasonally high. Yields for most crops,
particularly tobacco and other special crops, are restricted,
unless adequate drainage is provided. These soils are
suited to grasses, legumes, and many varieties of trees,
shrubs, and vines.

CAPABILITY UNIT IIw-3

This capability unit consists of deep, nearly level,
moderately well drained soils on uplands and terraces.
These soils have a firm compact Iayer in the subsoil.

The available water capacity is medium, and per-
meability is moderate. The root zone is moderately deep.

The main management concern is removal of excess
water. Among other concerns are maintaining the content
of organic matter, fertility, and seil structure. Erosion is
generally not a concern. These soils are medium to very
strongly acid, and relatively large amounts of lime may be
required to maintain optimum reaction. Excess water
can be controlled with optimum soil management. Surface
drainage ditches are the most effective, but tile is not
effective because of restricted permeability of the soil.

These soils are suited to tobaceco and most crops com-
monly grown in the county. They are also suited to
grasses, trees, shrubs, and vines. They are also suited to
legumes if they are adequately Hmed.

CAPABILITY UNIT Iw-¢

This capability unit copsists of deep, nearly level,
poorly drained or very poorly drained soils on uplands
and terraces.

The surface layer is high in organic matter. If these
soils are drained, the available water capacity is medium
to high, and the root zope is moderately deep to deep.
Permeability is slow to moderate.

The main management concerns are establishing drain-
age and maintaining good soil structure. These soils can
be drained with tile. Diversions and waterways are also
useful in removing excess water. These sails can be tilled
only within a narrow range of moisture content. If the
soils, particularly the silty clay loams, are worked when
too wet, the structure breaks down and the soils become
compact and cloddy. Crops respond favorably to arti-
ficial drainage,

These soils are suited to most crops commonly grown
in the county. Under optimum management, they can
be row cropped intensively. Winter grain crops may be
damaged by excess water that results from ponding or
a seasonally high water table. The soils are suited to
grasses, legumnes, and most trees, shrubs, and vines.

CAPABILITY UNIT Hw-5

This capability unit consists of deep, nearly level, well
drained or moderately well drained soils on flood plains.
These soils are subject to flooding, and some have a
seasonally high water table. Generally they have a slightly
acid root zone, but in a few places, a very sirongly acid
root zone. The available water capacity is high, and
permeability is moderate to moderately slew. The root -
zone is moderately deep to deep.
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The majn concern of management is control of flooding,
which often results in soil depesition or scouring. The
control of erosicn is generally not a problem on these soils.
The soils in this unit are suited to irrigation.

The soils in this unit are suited to tobacco and all other
crops commonly grown in the county. Under optimam
management, they can be row cropped intensively.
Winter grain may be damaged by excess water that
results from flooding or a seasonally high water table.
These soils are also suited to grasses, trees, shrubs, and
vines. All soils in this unit are suited to legumes, except
those that have a very strongly acid rooting zone. These
soils require applications of hime if legumes are to grow
satisfactorily.

CAPABILITY UNIT Is-1

This capability unit consists of deep, nearly level, well-
drained soils on uplands and terraces. These soils are
underlain by sand and gravel.

The available water capacity is medium to low, and
permeability is moderate above a substratum of sand and
gravel. These soils are some of the first soils to dry out
in spring, and they may be droughty in dry years. The
root zone is mederately deep.

The main management concern Is conservation of
moisture. Among other concerns are maintaining fertility
and the content of organic matter. The content of organic
matter is important because it aflects the available water
capacity. Erosion is generally not a concern. Soils in this
unit are well snited to irrigation.

The soils in this unit are suited to tobacco and all
other crops commonly grown in the county. They are
better suited to early maturing varieties of corn and
soybeans than to other varieties because they have a
Jimited supply of available moisture late in summer.
Under optimum management, they can be row cropped
intensively. The soils are also suited to grasses, legumes,
trees, shrubs, and vines.

CAPABILITY UNIT Os-2

Stonelick loam is the only soil in this capability unit.
Tt is & well-drained, deep, nearly level soil on flood plains.
Tt is subject to occasional flooding.

The available water capacity is low, and permeability
is moderately rapid. The root zone is shallow. During
dry years, crops are affected by a lack of moisture.

The main management concern is maintaining enough
moisture for plants. Maintaining fertility and the content
of organic matter helps to maintain enough moisture.
The content of organic matter is important because it
affects soil water retention and improves soil structure.
Ordinarily erosion is not a problem. This soil is suited to
irrigation.

This soil is suited to tobacco and all other crops com-
monly grown in the county. Winter grain may be damaged
by excess water from flooding. This soil is also suited to
grasses, legumes, trees, shrubs, and vines.

CAPABILITY UNIT Ille-l

This capability unit consists of moderately deep and
deep, sloping, moderately well drained or well drained
soils on uplands and terraces.

_The available water capacity is medium, and permea-
bility is moderate to very slow. The root zone is moderately
deep to deep.
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All the soils in this unit are moderately erodsd and
consequently difficult to till and manage. The main
management concern is controlling eroston, which is a
severs hazard. Among the other managemoant concerns
are maintaining fertility, the organic-matter content,
and good soil structure. Frequent use of small grains,
grasses, and other close-growing crops helps in the control
of erosion.

The soils in this unit are suited to most crops commonly
grown in the county. Row cropping can be moderately
intensive if optimum soil management is used. The soils
are well suited to grasses and legumes and to most trees,

ghrubs, and vines.

CAPABILITY UNIT Hle-2

This ¢apability unit consists of deep, sloping, mod-
erately well drained soils on uplands and terraces.

The available water capacibty is medium, and permea-
bility is moderate to slow. The root zone is moderately
deep to deep. Some soils have a clayey layer in the lower
part of the subsoil, and others have a firm, compact layer.
Most of the soils in this unit are moderately eroded and
consequently are more difficult to till and manage.

The major concern of management is controlling the
erosion, which is a severe hazard. Among the other con-
cerns are maintaining fertility, the organic matter content,
and good soil structure. The soils are strongly te very
strongly acid and require relatively large amounts of lime
if optimum reaction is to be maintained. Row cropping
can be moderately intensive if optimum management is
used. Frequent use of small grain erops, grasses, and other
close growing crops help in controlling erosion.

The soils in this unit are suited to most crops commonly
grown in the county. They are also well suited to grasses
and most trees, shrubs, and vines. Tf adequate amounts
of lime have been applied according to the results of soil
tests, these soils are suited to legumes.

CAPABILITY UNIT Ile-3

This capability unit consists of deep, gently sloping
to sloping, well drained or moderately well dratned soils
on the uplands, slack-water terraces, and lake plains.

The available water capacity is medium, and permea-
bility is very slow to moderately slow. The root zone 1s
moderately deep. )

The main management concern is controlling erosion,
which is a severe hazard. Among other concerns areé
maintaining fertility, the content of organic matter, and
good soil structure. Some soils in this umt are moderately
eroded and consequently more difficult to til] and manage
than less eroded soils. Frequent use of small grains,
orasses, and other close-growing crops help in the control
of erosion.

These soils are suited to most crops commonly grown
in the county. Row cropping can be moderately intensive
under optimum soil management. These soils are suited to
grasses and legumes and most trees, shrubs, and vines.

CAPABILITY UNIT IHle-d
This capability unit consists of deep, sloping, well-
drained soils on terraces. They are underlain by sandy
and gravelly material.
The available water capacity is medium to low, and
permeability is moderate to moderately rapid. These
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are some of the first soils tc be dry enough in spring to
till, but they tend to be droughty during dry seasons. The
roob zone is moderately deep or deep.

The main management concerns are conserving mois-
ture and controlling erosion, which is a severe hazard.
Among cther concerns are maintaining fertility, content
of organic matter, and good soil structure. The content
of organic matter is important because it affects the
available water capacity. Erosion cannot be adequately
controlled if management is less than optimum. Frequent
use of small grain crops, grasses, and other close-growing
erops belp in the control of erosion.

The soils in this unit are suited to most of the crops
ccmmonly grewn in the ccunty. They are better suited to
early maturing varieties of corn and soybeans than to
other varieties because moisture supply is Jimited late in
summer. These soils are alsc suited to grasses and legumes
and most trees, shrubs, and vines. Row cropping can be
moderately intensive if optimum management is used.
Plants that require a large amount of water should not
be used.

CAPABILITY UNIT Ilfe-5

This capability unit consists of deep and moderately
deep, sloping, well drained or moderately well drained
soils on uplands.

The available water capacity is medium to low, and
permenbility is moderate te slow. The root zone is
moderately deep to deep.

The major management concern is controlling erosion,
which is a severe hazard. Among other concerns are
maintaining fertility and the content of organic matter.
The soils are very strongly acid and require relatively
large amounts of lime to maintain optimum reaction,
Frequent use of small grain crops, grasses, and other
close-growing crops helps in contrelling erosion.

The soils are suited to most crops commonly grown in
the county. Row cropping can be moderately intensive if
optimum management is used. The soils are suited to
grasses, trees, and some shrubs and vines. Legumes and
other plants that require a large amount of lime should
not be used, unless adequate amounts of lime have been
applied according to the results of soil tests.

CAPARILITY UNIT ITw-1

This capability unit consists of deep, nearly level,
somewhat poorly drained soils on uplands and slack-
water terraces.

The available water capacity is medium, and permea-
bility is very slow. The root zone is moderately deep.
These soils have a firm, brittle, compact fragipan in
the subsoil,

The main management concern is overcoming wetness.
Among other management concerns are maintaining high
fertility, the content of organic matter, and good soil
structure. Erosion generally 1s not a hazard on these soils.

A system of surface ditches is the most effective means
of removing excess water from these soils. Standard tile
systems do not work well because of the fragipan. Under
optimum mansgement, these soils ean be row cropped
Intensively, If less than optimum management is used,
intensive row cropping can increase wetness by destroying
organic matter and soil structure.

The soils in this unit are suited to most crops commonly
grown in the county, buil wetness restricts production.

Excess water caused by a seasonal high water table
damages winter grain crops. These soils are suited to
grasses and most trees, shrubs, and vines. Because of the
wetness, the trees tend te develop a shallow root system
and thus are subject to windthrow. Plants that can tol-
erate wetness should be grown. The soils are very strongly
acid, and unless lime has been applied according to the
results of soil tests, plants that require a high content of
lime should not be grown.

CAPABILITY UNIT IHw-2

This capability unit consists of deep, gently sloping,
somewhat poorly drained soils on uplands, slack-water
terraces, and lake plains.

The available water table is medium, and permeability
is slow to very slow. The root zone is moderately deep
to deep.

The main concern of management is controlling wet-
ness. The hazard of erosion is moderate on these soils.
Among other concerns are maintaining fertility, the con-
tent of organic matter, and good soil structure.

A system of surface ditches is the most effective way of
removing excess water. Standard tile systems do not work
well because of the restricted soil permeability. Diversions
can be used to intercept runoff from adjacent higher areas.
The soils can be row cropped intensively under optimum
management if erosion is controlled. '

The soils in this unit are suited to most crops commonly
%rown in the county. Winter grain crops may be damaged

y water that results from a seasonally high water table.
Yields of most crops may be affected by wetness. These
soils are also suited to grasses and most trees, shrubs, and
vines. Only plants that tolerate wetness should be used.

CAPABILITY UNIT IHw-3

This capability unit consists of deep to moderately
deep, nearly level, very poorly drained soils on flood
plains, lake plains, and nplands.

The surface layer is high in content of organic matter.
If the soil is drained, the available water capacity is
high, and the root zone is moderately deep to deep.
Permeability is moderate to very slow.

The main concern of management is controlling wet-
ness. Among other concerns are maintaining fertility,
good soil structure, and on some soils, flooding.

Crops respond favorably to artificial drainage. Tile
drains are seldom installed in these soils because of the
limited availability of outlets in some soils, the narrow
spacing required in some, and the depth to bedrock in
others. Drainage can be improved if excess surface water
is removed and diversions are used to intercept runoff
from adjacent areas. Under optimum management, these
soils can be row cropped intensively. The soils in this unit
that have a surface layer of silty clay loam can be tilled
only within a narrow range of moisture content. These
soils become compact and cloddy if they are worked
while wet.

These soils are suited to most crops commonly grown
in the county. Winter grain crops may be damaged by
the excess water resulting from ponding or a seasonally
high water table. The soils are also suited to grasses,
legumes, and most trees, shrubs, and vines. Plants that
can tolerate wetness are best suited.
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CAPABILITY UNIT IHw—4

This capability unit consists of nearly level, deep,
poorly drained soils on uplands and lake plains.

The available water capacity is medium, and per-
meability is very slow to slow. The root zone is moderately
desp to deep.

The main concern of management is controlling wet-
ness. Among other concerns are maintaining fertility, the
content of organic matter, and good soil structure.

These soils can be drained with tile, but the tile must
be closely spaced. Surface drainage and diversions are
commonly used, Because these soils are medium geid to
very strongly acid, they require relatively large amounts
of lime for the growing of most crops. Under optimum
management, the soils can be row cropped intensively.
If less than optimum management is used, intensive row
cropping can increase wetness by destroying organic
matter and soil strueture. Erosion is generally nof a prob-
Jem on these soils.

These soils are suited to most erops commonly grown in
the county. They are best suited to early maturing
varieties of soybeans and corn becsuse of possible wetness
at harvesttime. Winter grain crops often are damaged
by excess water caused by a seasonally high water table.
These soils are also suited to grasses and some trees,
shrubs, and vines. Plants that are water tolerant are best
suited. If an adequate amount of lime is applied according
to the results of soil tests, some legumes can be grown.

CAPABILITY UNIT iVe-1

This capability unit consists of moderately deep to
“deep, sloping to moderately steep, well drained or moder-
ately well drained soils on uplands, lake plains, and slack-
water terraces.

The available water capacity is medium, and perme-
ability is moderate to very slow. The root zone is moder-
ately deep to deep. Because these soils are moderately and
severly eroded, the surface layer is more clayey and is
sticky when wet and hard when dry. Consequently, the
soil is more difficult to till and manage. The soils are also
shallow. They can be tilled only within a narrow range of
moisture content. They are compact and cloddy if they
are worked when too wet.

The main management concern is controlling erosion,
which is a very severe hazard. Among other concerns are
maintaining fertility, content of organie matter, and good
soil structure. Row crops can be grown occasionally if
optimum management is used, but erosion in cropped
fields cannot be satisfactorily controlled if less than
optimum management is used. Use of small grains and
other closegrowing crops helps in controlling erosion.

These soils are sulted to most crops commonly grown in
the county though some effect of past erosion should be
expected. They are also suited to grasses, legumes, and
most trees, shrubs, and vines. Plants that do not tolerate
a large amount of lime do not grow well on some of the
severely eroded soils that are limy at or near the surface.

CAPARILITY UNIT IVe-2

This capability unit consists of deep, sloping to moder-
ately steep, well drained to moderately well drained soils
on uplands, slack-water terraces, and lake plains.

The available water capacity is generally medium, but
is low in severely eroded soils. Permeability is moderately
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slow to slow. The root zone is moderately deep. Most of
these soils have a firm compact layer or fragipan in the
subsoil.

The main management concern is controlling the erosion,
which is a very severe hazard. Among other concerns are
maintaining fertility, the content of organic matter, and
good soil structure. Because these solls are moderately
and severely eroded and consequently have a more elayey
surface layer, they are more difficult to till and manage.
The soils can be tilled only within a narrow range of
moisture content. They become compact and cloddy if
they are worked when too wet. Because these soils are
medium acid to very strongly acid, they require relatively
large amounts of lime to maintain an adequate reaction.
Under optimum management, these soils can he row
cropped occasionally, but if management is less than
optimum, erosion cennot be adequately controlled in
cropped areas. Small grains and other close growing crops
help in controlling erosion.

These soils are suited to most crops commonly grown in
the county. They are suited to grasses and most trees,
shrubs, and vines. If an adequate amount of lime is
applied according to the results of soil tests, these soils
are suited to legumes.

CAPABILITY UNIT 1Ve-3

This capability unit consists of shallow to deep, sloping
to moderately steep, well drained or moderately well
drained soils on uplands, slack-water terraces, and lake
plains.

The available water capacity is medium to low, and
permeability is very slow to moderate. The root zone is
shallow to deep. Because most of the soils in this unit are
moderately or severely eroded, they have a shallower root
sone and less available water eapacity. The severely
eroded soils have a more clayey surface layer and are
sticky when wet and hard when dry. Consequently they
are more difficult to till and manage. They can be worked
only within a narrow range of moisture content. The
surface layer becomes compact and cloddy if it is worked
when too wet.

The main management concern is controlling erosion,
which is a very severe hazard. Among other concerns are
maintaining fertility, the content of organic matter, and
good soil structure. The soils can be row cropped occa-
sionally if optimum management is used, but erosion can-
not be adequately controlled in cropped areas if optimum
management is not used. Small grains, grasses, and other
close-growing crops help in controliing erosion.

These soils are suited to most crops commonly grown in
the county. They are suited to grasses, legumes, and most
trees, shrubs, and vines.

CAPABILITY UNIT IVe4
This capability unit consists of deep, sloping to mod-

erately steep, well-drained soils on terraces and kames.
The available water capacity is low to medium in most
areas but low in many eroded sareas. Permeability 1s
moderate to moderately rapid. The root zone is normally
shallow because erosion has removed all or most of the
original surface layer. The soils are underlain by gravel

and sand. ) )
The main management concerns are controlling erosion,
which is a very severe hazard, and conserving water.
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Because the severely eroded soils, especially those that
have a more cleyey surface layer, are sticky when wet and
hard when dry, they are more diffficult to till and manage.
Among other concerns are maintaining fertility, the
content of organic matier, and good soil structure. Organic
matter is important because it affects soil structure and
the available water capacity. The soils can be row cropped
oceagionally if optimum management is used, but erosion
cannot be satisfactorily controlled in cropped areas if
management is less than optimum. The use of small
graine and grasses and other close-growing crops helps
in controlling erosion.

These soils are suited to most crops commonly grown in
the county. They are suited to growing grasses, legumes,
and most trees, shrubs, and vines, Plants that need only
a small amount of water are best suited.

CAPABILITY UNIT IVe-5

This capability unit consists of moderately deep to
deep, sloping to steep, well drained to moderately well
drained soils on uplands.

The available water capacity is medium to low, and
permesbility is moderate to slow. The root zone is mod-
erately deep to deep.

The main management concern is controlling erosion,
which is a very severe hazard, particularly on the soils
that are steep. Among the other concerns are conserving
goil water and maintaining fertility, the content of
organic matter, and good soil structure. Because some of
these soils are moderately eroded, they are more difficult
te till and manage. The soils in this unit are very strongly
acid and require relatively large amounts of lime to
maintain an optimum reaction. Row crops can be grown
occasionally on these soils if optimum management is
used, but erosion cannot be adequately controiled if less
than optimum management is used. Use of small grains
and other close-growing crops helps in controlling erosion.

These soils are suited to most crops commonly grown
in the county. They are alse suited to grasses and most
trees, shrubs, and vines. If adequate amounts of lme are
applied according to the results of soil tests, the soils are
suited to growing legumes; otherwise, plants that need
Iarge amounts of lime do not grow well on these soils.

CAPABILITY UNIT IVe-6

This capability unit consists only of soils on uplands.
These soils are shallow to moderately deep, sloping, and
moderately well drained to well drained,

The available water capacity is low to medium, and
permeability is very slow to moderate. The root zone is
shallow to moderately deep.

The main management concerns are controlling erosion,
which is & very severe hazard, and maintaining good soil
structure. Among other concerns are main taining fertility,
the content of organic matter, and soil structure. These
soils can be tilled only within a narrow range of moisture
content. Soil structure breaks down and the surface layer
becomes compact and cloddy if they are worked when
wet. These soils can be row cropped ocecasionally if
optimum management is used, but erosion cannot be
adequately controlled in cropped areas if less than opti-
mum management is used. Use of small grains, grasses,
and other close growing crops helps in controlling erosion.

These sotls are suifed to most crops commonly grown
in the county. They are suited to growing grasses, legumes,
and most trees, shrubs, and vines.

CAPABILITY UNIT Vie-1

This capability unit consists of shallow to deep, sloping
to steep, well drained and moderately well drained soils on
uplands, terraces, and lake plains.

The available water capacity is low to medium, and
permeability is very slow to moderately rapid. The root
zone is shallow to deep. Because some of these soils are so
severely eroded that all or nearly all of the original surface
layer is gone, they are shallower and the permeability is
affected. Because they have a more clayey surface layer,
that is sticky when wet and hard when dry, these severely
eroded soils are more difficult to manage.

These soils are not suited to row crops, because the
erosion hazard is very severe. Optimum management is
nesded during seeding operations to control erosion.
Grazing should be regulated to maintain enough cover to
control erosion. For optimum plant growth, lime and
fertilizer should be applied according to the results of soils
fests.

These soils are suited to most trees, shrubs, and vines
that do not require a large amount of soil water. The soils
are suited fo most grasses and legumes commonly grown
for permanent pasture.

CAPAEILITY UNIT VIe-2

This capability unit consists of shallow to deep, moder-
ately steep to very steep, and moderately well drained to
well drained soils on uplands. These soils have a shallow to
moderately deep rooting zone, low to medium available
water capacity, and very slow to moderate permeability.
All the soils are either moderately eroded or severely
eroded. Thus, the root zone is thinner and the available
water capacity is reduced. Because the severely eroded soils
have a more clayey surface layer that is sticky when wet
and hard when dry, they are more difficult to manage than
the moderately eroded soils,

Because of the slope and depth of the soil and because of
the very severe hazard of erosion, these seoils are not suited
to row crops. They are suited to most grasses and legumes
commonly grown in the county for permanent pasture.
Optimum management during seeding operations is
needed to control erosion. Grazing should be regulated to
maintain cover adequate for erosion contrel. For optimum
yields, lime and fertilizer should be applied according to
the results of soil teats.

CAPABILITY UNIT Vie3

This capability unit consists of shallow to deep, steep
to very steep, moderately well drained or well drained soils
on the uplands. There are many stone fragments on the
surface and throughout the soil. Bedrock outcrops are
common.

The available water capacity is low to medium, and
permeability is slow to moderately slow. The roct zone is
moderately deep to deep.

It is difficult and dangerous to operate modern farm
machinery because these soils are stony and steep. Op-
timum management is needed to control eresion during

seeding operations:
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These soils are not suited to row crops, because of
slope, stoniness, and erosion, which is a very severs
hazard. They are suited to permanent pasture and wood-
land as well as to most grasses, trees, shrubs, and vines
commonly grown in the county. The soils are suited to
legumes commonly grown for permanent pasture if ade-
quate }ime hes been applied according to the results of
soils tests. Grazing should be regnlated to maintain suf-
ficient cover for erosion control.

CAPABILITY UNIT VIs-1

This capability unit consists of shallow to moderately
deep, moderately steep to very steep, well-drained soils on
the uplands.

The svailabile water capacity is low to medium, and
permeability is moderately rapid to slow. The root zone
I shallow to moderately deep. In many areas there are
sumerous stone or shale fragments on the surface and
throughout the soil.

These soils are not suited to cultivation, because of soil
depth, degree of slope, stoniness, and erosion, which is a
very severe hazard. The areas that can be fertilized, seeded,
and mowed are suitable for pasture. The carrying capac-
ity of pasture is low, particularly during dry seasons.
Some areas are best suited to woodland.

CAPABILITY UNIT VIe-1

This capability unit consists of deep, steep to very
steep, well-drained soils on uplands, terraces, and kames.

The available water capacity ie generally low, and
permeability is moderately slow to moderately rapid.
The root zone is shallow to moderately deep.

Most of these soils are too shallow and all are too steep
for cultivation. Beeause the hazard of erosion is very
severe the use of these soils for permanent vegetation is
limited. Areas that can be fertilized, seeded, and mowed
are suitable for pasture. These soils are suited to grasses
and legumes commonly grown in the county for permanent
pasture, but plant growth may be affected by limited
tvailable soil water. Areas that are too steep or rough for
pasture are better suited to woodland.

CAPARBILITY UNIT Vile-2

This capebility unit consists of moderately deep to
deep, very steep, well-drained soils on uplands.

The available water capacity is low to medium, and
permeability is moderate to moderately rapid. The root
7one is moderately deep to deep. The soils are underlain
by acid sandstone, and bedrock outerops are common.
There are stone fragments on the surface and throughout
the soils.

On the soils in this unit, erosion is a very severe hazard.

The soils are too stony and too steep for cultivation.
Operating modern farm machinery on these soils is not
safe. The use of these soils is limited to permanent vegeta-
tion. These soils have limited suitability for pasture but
are generally better suited to woodland. They are suited
to most trees that commonly are in the county.

CAPABILITY UNIT VIIs-I

This capability unit consists of shallow to moderately
deep, very steep, well-drained soils on uplands.

The available water capacity is low to medium, and
permeability is moderate to slow. The root zone i3 very
whallow to moderately deep. There are many stone frag-
ments on the surface and throughout the soil. Bedrock
cutcrops are COMMIRON.

All of these soils are too steep, and most of them are
too shallow and stony for eultivation. They are poorly
suited to pasture. The soils are suited for woodland and
wildlife if optimum management is used.

Estimated Yields

Table 1 shows, for most of the soils in the county, the
estimated average acre yields of principal crops. The yields
are the averages of those expected over a period of several
years under two levels of management. Some of the soils
Jre not listed because they are not suited to the crops
rated. Also excluded are land types, such as Urban land.

The estimates of yields given m table 1 are based mainly
on information obtained from farmers and on observations
and feld trials made by the county agent and district
conservationists of the Soil Conservation Service. They
are also based on experiments made by the Ohio Agri-
cultural Research and Development Center and on field
observations made by members of the soil survey party.

In table 1, yields in columns A are obtained under im-
proved management and those in columns B are obtained
under optimum management. Under an optimum level
of management:

1. TPractices are used that increase the intake of
water and the water-holding capacity of the soila.
Excoss water is disposed of by appropriate means.
Practices are used to help control erosion.
Suitable methods of plowing, preparing the
seedbed, and cultivation are used.
Weeds, diseases, and insects are controlled.
Fertility is maintained at the highest level. Lime
and fertilizer are applied according to needs of
the soil and crop. The fertilizer contains trace
elements (zine, cobalt, manganese, copper, and
the like) if they are needed.
6. Crop varieties that are suited to the soil are
selected.
7. All farming operations are done ab the proper
time and in the proper way.

Grp W

In an improved level of management the farmer uses
some, but not all, of the practices listed under optimum
management, or the practices ased are not adequate for
the needs of the crops.

The yields given in table 1 do not apply to a specifie
field for any particular year, because the soils vary from
plage to place, management practices vary from farm to
farm, and weather conditions are variable from year to
year.

These yields are intended only as a guide that shows
relative productivity of the soils, the Tesponse of soils to
management, and the relationship of soils to each other.
Although the general level of erop vields may change as
new methods and new crop varieties are developed, the
relationship of the soils to each other is not likely to

change.
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Use of the Soils for Woodland °

Tn {he early settlement of Highland County, it was
necessary to remove the virgin forest which covered the
county. Today mostly regrowth forest occupies approxi-
mately 84,000 acres, or about 25 percent of the total land
ares in Highland County. Much of this acreage has been
or is being pastured. Very lLittle regrowth or reforestation
is occurring in the pastured woodland. The proximity of
metropolitan areas makes the development of outdoor
open space for income-producing recreational use a
practical consideration. Woodland, potentially a multiple
use resource, looms even larger in importance when viewed
in this context.

Much can be said about the natural beauty of the county
because of its woodland. Native redbud and dogwood
bloom in the spring and present a panorama of natural
beauty. The steep hillsides, winding streams, and narrow
township roads come alive with color in autumn as the
sweetgum, maple, dogwood, and sassafras seem to blaze
with many hues of red, yellow, and brown.

Highland County is within the north-central hardwood
forest region. Species such as black and red oaks, pin and
white oaks, ash, beech, and sugar maple grow throughout
the county.

Beech-maple is the dominant forest type and grows on
the better drained soils. Associated species are yellow-
poplar, white ash, white oak, red maple, basswood, wild
cherry, sweetgum, sassafras, pin oak, and shagbark
hickory.

The oak-hickory and beech-maple forest types are
represented locally on the well-drained soils of the river
valleys, stream terraces, and ridge tops. The virtual
olimination of American chestnut by the blight has left the
oaks predominant in the original chestnut-oak forest
areas. Associated species include the hickories and sugar
maple.

The flat, wet areas of the Ilinoian glacial till plain
are occupied by several swamp forest species such as pin
oak, sweetgum, white elm, and red ma le. Dutch elm
disease is slowly eliminating the elm. Other species of
minor occurrence include sassafras, beech, and red oak.
Most of the farm woodlots on the wet soils are pastured.
Some cropland fields have been abandoned and are now
reverting to woodland. These wet areas have a thick,
even-age, volunteer growth of young red maple, pin oak,
and sweetgum trees.

On the croded steep hillsides that are shallow to limy
glacial till or shale and limestone bedrock, red cedars
flourish. They have little competition from other tree
species. They sometimes oceur sparsely on the flat, wet,
acid, till plain areas.

On the less eroded valley slopes, a second growth of
black locust has covered many acres. Numerous old beech
trees appear scattered in woodlots all over the county
because they were left uncut when the more desirable
species were harvested.

The soils of Highland County are interpreted by wood-
land suitability groups to assist owners in planning the use
of their soils for woodland. Each group consists of similar
soils that are suited to the same kinds of trees, need

s A, N. Quam, woodland conservationist, Soil Conservation

Service, helped to prepare this section.
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similar management, and have the same potential pro-
duction for wood crops.

Fach woodland group is identified by a three-part
symbol, such as lol, 2wl, or 3¢2. The potential productivity
of the soils in the group is indicated by the first number
in the symbol: 1 and 2—good; 3——fair; 4 and 5—poor.
These average ratings are based on field measurements of
tree site index for principal soils within each group. Site
index of a given soil is the height, in feet, that the dominant
and codominant trees of a given species reach in a natural,
undisturbed stand in 50 years. Other publications give a
more complete discussion of site index and potential
productivity (4, 7, &, in.

The second part of the symbol identifying a woodland
group is a small letter x, w, d, ¢, f,r,oro. The smait letter
Tndicates an importanh soil property that imposes a
hazard or imitation in managing the soils of the group for
trees. The letter z shows that the seils have limitations
because of stoniness. The letter w means excessive webness,
either seasonal or all year. The letter d shows that the
main limitation is restricted rooting depth. The letter ¢
stands for clayey soils. The letter f shows that the soils
have limitations of available water capacity due to large
amounts of coarse fragments within the soil profile. The
Tetter r shows that the main limitation is steep slopes and
that there is a hazard of erosion and possible limitations to
use of equipment. The letter o indicates few, if any, limita-
ions that restrict use of the soils for trees. Priority in as-
signing the small letters designating the limiting features
is in the order that the letters are listed above.

The last part of the symbol, another number, dil-
forentiates woodland suitabilicy groups that have identical
first and second parts in their identifying symbol. Soils in
woodland group 2wl, for example, require somewhat
different management than soils in group 2w2,

In table 2 each woodland suitability group in the
county is rated for potential productivity, and site indexes
are given for the principal species. The groups are also
rated for various management hazards or limitations.
Also, suitable tree species are listed for each woodland
group. The hazards and limitations that affect manage-
ment are defined in the following paragraphs.

Frosion hazard refers to the potential hazard of soil
loss if vegetation is disturbed or removed. The haz-
ard is slight if expected soil losses are small; moderafte
if soil losses are expected and care is needed during log-
ging and construction to reduce losses; severe il special
methods of operation are necessary for preventing exces-
sive soil losses. L

Equipment limitations depend on soil characteristics
that restrict or prohibit the use of mechanical equipment,
either seasonally or continually. Slight means no restric-
tions in the kind of equipment or time of year it is used;
moderate means that use of equipment is restricted for
3 months of the year or less; severe means that special
equipment is needed and that its use is severely re-
stricted for more than 3 months of the year.

Seedling mortality refers to mortality of naturally
occurring or planted tree seedlings, as influenced by
kinds of soil or topographic conditions when plant com-
petition is assumed not to be a factor. Slight means a
loss of 0 to 25 percent; moderate means 2 loss of 25 to
50 percent; and severe means a Joss of more than 50 per-
cent in the seedlings. Tt is assumed that seed supplies

are adequate.
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TasLe 2—Woodland

Potential productivity Hazards and limitations that affect management
Woodland suitability group
Rating Kinds of trees Biteindex!| Erosion hazard Equipment Seedling
limitations mortailty
Group 4d2. ___ . Poor.___.._ ___ Upland oak_______ 55-65 | Severe.________ Severe_________ Severe_____._..__
Group 4wl ____________.__. Poor.__________ Upland oak... ___ 55-65 | Slght__________ Moderate.___. Slight_______._.
Group 4x1_ . _____ Poor.__._ . Upland eak._.____ 55-65 Moderate.___.__ Severe_________ Severe_____.___
Group Bdl_____ ... __ Pooro____._____ Upland oak_______ 45-65 | Severe-.. Severe.________ Severe_________

I Bite index limits are based upon data gathered for individual soils in Ohie and adjoining states. Site index represents the average
height that the dominant and co-dominant trees probably will attain at age 50 years.

Plant competition is the degres to which undesired
plants invade new openings in the tree canopy. Con-
sidered in the ratings are available water capacity
fertility, drainage, and degree of erosion. Conifers and
hardwoods are rated separately in table 2. Slight means
that plant competition does not prevent adequate natural
regeneration and early growth or interfere with seedling
development; moderate means that competition delays
natural or artificial establichment and growth rate, but
does not prevent the development of fully stocked normal
gtands; severe means that competition prevents adeguate
natural or artificial regeneration unless the site receives
unusual preliminary preparation practices and continued
early maintenance.

Windthrow hazard depends on the soil characteristics
that enable trees to resist being blown down by wind.
Slight means that most trees withstand the wind ; moderate
means that some trees are expected to blow down during
excessive wetness and high wind; severe means that
many trees are expected to blow down during periods
when the soil is wet and winds are moderate or high.

Wildlife

The welfare of a wildlife species depends largely on the
amount and distribution of food, shelter, and water (7).
If any of these elements are missing, inadequate, or in-
accessible, the species is absent or scarce. The kinds of
wildlife that live in a given area and the number of exch
kind are closely related to land use, to the resulting
kinds and patterns of vegetation, and to the supply and
distribution of water. These, in turn, are generally re-
lated to the kinds of soils. '

Habitat for wildlife normslly can be created or im-
proved by planting suitable vegetation, by properly
managing the existing plant cover, by fostering the
natural establishment of desirable plants, or by using a
combination of these measures.

Table 3 rates the soils of Highland County according
to their suitability for six elements of wildlife habitat
and for three classes of wildlife. The suitability ratings
can be used as an aid in:

1. Planning the broad use of parks, refuges, nature
study areas, and other recreational developments
for wildlife.

2. Selecting the better soils for creating, improving,
or maintaining specific kinds of wildlife habitat
‘elements.

3. Detfermining the relative intensity of management
needed for individual habitat elements.

4. Eliminating sites that would be difficult or not

: feasible to manage for specific kinds of wildlife.

5. Determining areas that are suitable for acquisi-

tion for use by wildlife.

In table 3, the ratings indicating relative suitability for
six elements of wildlife habitat and for three classes, or
groups, of wildlife, are good, fair, poor, and very poor.
Not considered in the ratings are present land use includ-
ing the presence of artificial drainage, the location of &
soil in relation to other soils, and the mobility of wildlife,
Areas that are artificially drained are seldom used for
development of wildlife habitat.

The elements of wildlife habitat are discussed in the
following paragraphs.

Each soil is rated in table 3 according to its suitability
for various kinds of plants and other elements that make
up wildlife habitat.

Grain and seed crops—Among these crops are corn,
sorghum, wheat, barley, oats, millet, buckwheat, cowpeas,
other seed producing annuals, and other plants commonly
grown for grain or for seed. The major soil properties
affecting this habitat element are effective rooting depth,
available water capacity, natural drainage, slope, surface
stoniness, hazard of flooding, and texture of the surface
layer.

Grasses and legumes.—Making up this group are do-
mestic perennial grasses and herbaceous legumes that
are established by planting and furnish wildlife cover and

" food. Among the plants are bluegrass, fescue, brome,

timothy, orchardgrass, reed canarygrass, clover, flmd
alfalfa. The major soil properties affecting this habitat
element are effective rooting depth, available water
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Hazards and limitations that afect management—Con.
Plant competition Windthrow Trees to favor in existing stands " Suitable trees for planting
hazard
Conifers Hardwoods

SHght - .______ Slighto.______ Moderate_.___.| White oak, chestnut oak, shortleaf | Eastern redeedar, shortleaf pine, Vir-
pine, Virginia pine. ginia pine.

Moderate. . .- - Stight. .. ______ Moderate. ... Syeamore, sweetgum, cottonwood, Sycémore, sweetgum, cottonwood,
red maple. red maple.

Slight - ________._ Slight_______.__. Shght_ . _____. White oak, chestnut oak, shortleaf | Shortleaf pine, Virginia pine.
pine, Virginia pine.

Slight . _________ Slight______.___ Sheght_._______ Shoertleaf pine, Virginia pine.______. Shortleaf pine, Virginia pine.

capacity, natural drainage, slopes, surface stoniness, haz-
ard of flooding, and texture of the surface layer.

Wild herbaceous plants.—In this group are native or
introduced perennial grasses and weeds that generally are
established naturally. They include bluestem, quack-
grass, panicgrass, goldenrod, wild carrot, nightshade, and
dandelion. They provide food and cover prineipally to
upland forms of wildlife. The major soil properties
affecting this habitat element are effective rooting depth,
available water capacity, natural drainage, surface
stoniness, hazard of flooding or ponding, and texture of
the surface layer.

Hardwood trees.—These plants are nonceniferous trees,
shrubs, and woody vines that produce nuts or other fruits,
buds, catkins, twigs, or foliage that wildlife eat. They are
generally established naturally, but may be planted.
Among the native kinds are oak, cherry, maple, poplar,
apple, hawthorn, dogwood, persimmon, sumac, sassafras,
hazelnut, black walnut, hickory, sweetgum, bayberry,
blueberry, huckleberry, blackhaw, virburnum, grape, and
briers. The major soil properties affecting this habitat
element are effective rooting depth, available water
capacity, and natural drainage.

Also in this group are several varieties of fruiting
shrubs that are raised commercially for planting. Autumn-
olive, Amur honeysuckle, Tatarian honeysuckle, crab-
apple, multiflora rose, highbush cranberry, and silky
dogwood are some of the shrubs that generally are available
and can be planted on soils that are rated well suited.
Hardwoods that are not available commercially can com-
monly be transplanted successfully.

Wetland plants—Making up this group are wild,
herbaceous, annual and perennial plants that grow on
moist to wet sites exclusive of submerged or floating
aquatics. They produce food and cover extensively used
mainly by wetland forms of wildlife. They include smart-
weed, wild millet, bulrush, sedges, barnyardgrass, pond-
weed, duckweed, duckmillet, arrowarum, pickerelweed,
waterwillow, wetland grasses, wildrice, and cattails. The
major soil properties affecting this habitat element are

natural drainage, surface stoniness, slope, and texture of
the surface layer.

Shallow water areas.—These are areas of surface water
with average depth of less than 5 feet, useful to wildlife.
They may be natural wet areas or those created by dams
or levees or by water-control devices in marshes or streams.
Hxamples are muskrat marshes, waterfowl feeding areas,
wildlife water developments, wildlife pends, and beaver
ponding. The major soil properties affecting this habitat
element are depth to bedrock, natural drainage, slope,
permeability, and surface stoniness or rockiness.

Table 3 rates the soils according to their suitability
for three classes of wildlife in the county—openland,
woodland, and wetland wildlife.

Openland wildlife.—Examples of openland wildlife are
quail, pheasant, meadowlark, field sparrow, dove, cotton-
tail tabbit, red fox, and weodchuck. These birds and
mammals normally make their home in areas of cropland,
pasture, meadow, and lawns in areas overgrown with
grasses, herbs, and shrubs.

Woodland wildlife—Among the birds and mammals
that prefer woodland are woodcock, thrush, vireo, scarlet
tanager, gray and fox squirrels, gray fox, white-tailed
deer, raccoon, and opossum. They obtain food and cover
in stands of hardwoods, coniferous trees, shrubs, or a
mixtore of these plants.

Wetland wildlife.—Ducks, geese, rails, herons, shore
birds, mink, and muskrat are familiar examples of birds
and mammals that normally make their home in wet
areas, such as ponds, marshes, and swamps.

Each rating under “Kinds of wildlife” in table 3 is
based on the ratings listed for the habitat elements in the
first part of the table. For openland wildlife the rating is
based on the ratings shown for grain and seed crops,
grasses and legumes, wild herbacecus plants, and hard-
wood trees. The rating for woodland wildlife is based on
the ratings lsted for grasses and Jegumes, wild herbaceous
plants, and hardwood trees. For wetland wildlife the
rating is based on the ratings shown for wetland plants
and shallow water areas.
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Engineering Uses of the Soils*

This section is useful to those who need information
about soils used as structural material or as foundation
upon which structures are built. Among those who can
benefit from this section are planning commissions, town
and city managers, land developers, engineers, con-
tractors, and farmers.

Among properties of soils highly important in engineer-
ing are permeability, strength, compaction characteristics,
drainage, shrink-swell potential, grain size, plasticity,
and soil reaction. Also important are depth to the water
table, depth to bedrock, and slope. These properties, in
various degrees and combinations, affect construction
and maintenance of roads, airports, pipelines, foundations
for small buildings, irrigation systems, ponds and small
dams, and systems for disposal of sewage and refuse.

Information in this section of the soil survey can be
helpful to those who —

1. Select potential residential,
mercial, and recreational areas.

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for control-
ling water and conserving soil.

5. Correlate performance of structures already
built with properties of the kinds of soil on
which they are built to help predict the per-
formance of structures on the same or similar
kinds of soil in other locations.

6. Prediet the trafficability of soils for cross-country
movement of vehicles and construction equipment.

7. Develop preliminary estimates pertinent to con-
struetion in a particular area.

Most of the information in this section is presented
mainly in tables. Table 4 shows the results of engineering
laboratory tests on soil samples, table 5 shows several
estimated soil properties significant in engineering, and
table 6 shows interpretations for various engineering
uses.

This information, along with the soil map and other
parts of this publication, can be used to make interpreta-
tions in addition to those given in the tables, and it also
can be used to make other useful maps.

This information, however, does not eliminate need for
further investigations at sites selected for engineering
works, especially works that involve heavy loads or that
require excavations to depths greater than those shown in
the tables, generally depths of more than 6 feet. Also,
mspection of sites, especially the small ones, is needed
because many delineated areas of a given soil mapping
unit may contain small areas of other kinds of soil that
have strongly contrasting properties and different suit-
abilities or limitations for soil engineering.

Some of the terms used in this soil survey have special
meaning to soil scientists. The Glossary defines many of
these terms commonly used in soil science.

industrial, com-

+ Kyrne L. Moraw, assistant State eonservation engineer, and
CLI.FFORD B. Van Viier, civil engineer, Soil Conservation Service,
reviewed this section.
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Engineering soil classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system (3)
used by the SCS engineers, Department of Defense, and
others, and the system (2) adopted by the American
Association of State Highway and Transportation
Officials (AASHTO).

In the Unified system soils are classified according to
particle-size distribution, plasticity, liquid limit, and
organic matter. Soils are grouped in 15 classes, There are
eight classes of coarse-grained soils, identified as GW,
GP, GM, GC, SW, SP, SM, and SC; six classes of fine-
grained soils, identified as ML, CL, OL, MH, CH, and
OH; and one class of highly organic soils, identified as Pt.

The AASHTQ system is used to classify soils according
to those properties that affeet use in hichway construction
and maintenance. In this system, a soil is placed in one of
seven basic groups ranging from A-1 through A-7 on the
basis of grain-size distribution, liquid limit, and plasticity
index. In group A-1, are gravelly soils of high bearing
strength, or the best soils for subgrade (foundation). At
the other extreme, in group A-7, are clay soils that have
low strength when wet and that are the poorest soils for
subgrade. Where laboratory data are available to justify a
further breakdown, the A-1, A-2 and A-7 groups are
divided as follows: A~1-a, A-1-b, A-2-4, A-2-5 A-2-6,
A-2-7, A-7-5, and A-7-6. As additional refinement, the
engineering value of a soil material can be indicated by a
group index number. Group indexes range from 0 for the
best material to 20 or more for the poorest. The AASHTO
clasgification for tested soils, with group index numbers in
parentheses, is shown on table 4; the estimated classifica-
tion, without group index numbers, is given in table 5 for
all soils mapped in the survey area.

Engineering test data

Samples of 15 Highland County soils were tested ac-
cording to standard AASHTO procedures to help evaluate
the soils for engineering purposes. All of the seils that were
sampled and tested are of modal profiles that are described
as representative of the series in the section “Descriptions
of the Soils.”” Only selected layers of each soil were sampled.
The results of these tests are shown in table 4.

Table 4 gives moisture-density date for the tested soils. If
a soil material is compacted at increasing moisture content,
assuming that the compaction effort remains constant, the
density of the compacted material will increase until the
optimum moisture content is reached. After that, the density
decreases as the moisture content increases. The highest
dry density obtained in the compaction test is termed
maximum dry density. Moisture-density data are important
in earthwork, for as a rule, maximum stability is obtained
if the soil is compacted to the maximum dry density when
it is at approximately the optimum moisture content.

The mechanical analysis or grain-size analysis was made
by using a combination of the sieve and hydrometer
methods. Percentages of clay obtained by the hydrometer
method should not be used in naming the textural class for
soil classification,

Tests for plastic limit and liquid limit measure the effect
of water on the consistence of the soil material. As the
moisture content of a soil increases from a very dry state,
the material changes from semisolid to plastic. As the
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moisture is further increased, the material changes from
plastic to liquid, The plastic limit is the moisture content
at which the soil material passes from semisolid to plastic;
and the liquid limit, from plastic to liquid. The plasticity
index is the numerical difference between the liquid limit
and the plastic limit. It indicates the range of moisture
content within which the soil material isin & plastic eondi-
tion. Some silty and sandy soils are nonplastic. They do
not become plastic at any moisture content.

The engineering soil classifications shown in the engi-
neering test data table are based on data obtained by
grain-size analysis and by tests to determine liquid limit

and plastic limit.

Soil properties significant in engineering

Qeveral estimated soil properties significant in engineer-
ing are given in table 5. These estimates are made for
typical soil profiles, by layers sufficiently different to have
differ ent significance for soil engineering. The estimates are
based on field observations made in the course of mapping,
on test data for these and similar soils, and on experience
with the same kinds of soil in other counties. Following
are explanations of some of the columns in table 5.

Depth to seasonal high water table is distance from the
curface of the soil to the highest level that ground water
reaches in the soil in most years.

Depth to bedrock is distance from the surface of the
soil to the upper surface or the rock layer.

Soil texture is described in table 5 in the standard terms
used by the Department of Agriculture. These terms take
into account relative percentages of sand, silt, and clay in
soil material that is less than 2 millimeters in diameter.
“T,onm,”” for example, is soil material that contains 7 to 27
percent clay, 28 to 50 percent silt, and less than 52 percent
sand. If the soil contains gravel or other particles coarser
than sand, an appropriate modifier is added, as for
example, ‘‘gravelly loamy sand.” “Sand,” “silt,” “clay,”
and some of the other terms used are defined in the Glossary
of this soil survey.

Permeability is that quality of a soil that enables it
to trapsmit water or air. It is estimated on basis of those
soil characteristics observed in the field, particularly
struoture and texture. The estimates in table 5 do not take
into account lateral seepage or such transient soil features
as plowpans and surface crusts.

Available water capacity is the ability of soils to hold
waber for use by most plants. It is commonly defined as
the difference between the amount of water in the soil at
field capacity and the amount ab the wilting point of most
crop plants.

Reaction is the degree of acidity or alkalinity of a soil,
expressed in pH values. The pH value and terms used to
describe soil reaction are explained in the Glossary.

Shrink-swell potential is the relative change n volume
to be expected of soil material with changes in moisture
content, that is, the extent to which the soil shrinks as it
dries out or swells when it gets wet. Extent of shrinking
and swelling is influenced by the amount and kind of clay
in the soil. Shrinking and swelling of soils cause much
damage to building foundations, roads, and other
structures. A high shrink-swell potential indicates a
hazard to maintenance of structures built in, on, or with

material having this rating.
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Corrosivity, as used in table 5, pertains to potential
soil-induced chemical action that dissolves or weakens
uncoated steel or concrete. Rate of corrosion of uncoated
steel is related to soil properties such as drainage, texture,
total acidity, and electrical conductivity of the soil
material. Ratings of soils for corrosivity for concrete are
based mainly on soil texture and acidity. Installations
that intersect soil boundaries or soil horizons are more
susceptible to corrosion than installations entirely in one
kind of soil or in one soil horizon. A corrosivity rating of
Jow means that there is a low probability of soil-induced
corrosion damage. A rating of high means that there is a
high probability of damage, so that protective measures
for steel and more resistant concrete should be used to
avoid or minimize damage.

Engineering interpretations of the soils

The estimated interpretations in table 6 are based on
the engineering properties of soils shown in table 5, cn
test data for soils in this survey area and others nearby
or adjoining, and on the experience of engineers and soil
scientists with the soils of Highland County. In table 6,
ratings are used to summarize limitation or suitability of
the soils for all listed purposes other than for highway
location, Teservoir areas, embankments, drainage of
crops and pasture, irrigation, terraces or diversions, and
grassed waterways. Kor these particular uses, table 6
sts those soil features not to be overlooked in planning
installation and maintenance.

Winter grading is affected chiefly by soil features that
affect moving, mixing, and compacting soils used for road
building when temperatures are below freezing.

Soils most susceptible to damaging frost action are silt
loam and fine sandy loam soils that are wet or saturated
?Oit of the winter. The most susceptible soils are rated

igh.

gI‘o}_:)soil is used for topdressing an area where vegetation
is to be established and maintained. Suitability is affected
mainly by ease of working and spreading the soil material,
as for preparing a seedbed ; natural fertility of the mate-
rial, or its response of plants when fertilizer 1s applied; and
absence of substances toxic to plants. Texture of the soil
material and its content of stone fragments are character-
istics that affect suitabilify, but also considered in the
ratings is damage that can result at the area from which
topsoil is taken.

Sand and gravel are used In great guantities in many
kinds of construction. The ratings in table 6 provide
guidance about where to look for probable sources. A soil
rated as a good or fair source of sand or oravel generally
has & layer at least 3 feet thick, the top of which 1s within
a depth of 6 feet. The ratings do not take into account
thickness of overburden, location of the water table, or
other factors that affect mining of the materials, and
neither do they indicate quality of the deposit.

TRoad fll is soil material used in embankments for roads.
The suitability ratings reflect (1) the predicted perform-
ance of soil after it has been placed in an embankment
that has been properly compacted and provided with ade-~
quate drainage and (2) the relative ease of excavating

-the materizl at borrow areas.

Soil properties that most affect highway and road loca-
tion are load supporting capacity, stability of the subgrade,
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TABLE 4. —Engineering

[Tests performed by the Ohio Department of Highways in accordance with standard

Moisture density
data !
Report
Soil name and location Parent material No. Depth
Maximum | Optimum
ry moisture
density

Tithes Lh per cu ft Pereent
Atlas silt loam: Glacial till 14077 | 0-7 116 17

In & cultivated field 5 miles west of Hillsboro, 14 mile south of (Minoian age). 14078 | 12-30 102 20
U.8. Highway 50, 3 mile east of Kessler Road, and 125 feet 14079 | 67-90 119 13
north of stream; in Union Township (Modal).

Avonburg silt loam: Loess eapped glaeial 14084 ; 0-9 107 18

In a cultivated field 134 miles west-northwest of Mowrystown till (Illinoian age). 14085 | 31-39 100 21
on State Route 321, 14 miles north of the intersection of 14086 | 39-55 102 20
Stringtown and Marconette Roads, 50 vards east-northeast 14087 | 99-124 116 13
of Stringtown Road; in White Oak Township (Modal).

Boston silt loam: ) Loess capped glacial 60452 | 12-18 107 18

In a cultivated field 2!4 miles east of Hillsboro on I1.8. High- till (Illinoian Age) 60453 | 23-32 112 16
way 50, % mile south-southeast on Haggerty Road, 300 over limestone 60454 | 32-53 83 31
vards west of Haggerty Road, and 45 yards south of woods; residuum.
in Liberty Township {Modal).

Cincinnati silt loam:

4}% miles south-southwest of Hillsboro, 0.7 mile south of Griffith- | Loess capped glacial tiil 61093 | 16-28 110 17
Bwisshelm Road interseetion, !4 mile north of Warlamount (Ilinoian age). 61094 | 35-45 112 18
Road and 125 yards east of Swisshelm Road; in New Market 61095 | 58-90 110 17
Township. 61096 | 90-115 127 10

Clermont silt loam:!

In & cultivated field 6 miles west of Hillsboro, ¥4 mile west of | Loess capped glacial til} 14080 0-13 105 19
U.B. Highway 50 and Kessler Road intersection, 200 feet {Illinoian age). 14081 | 17-25 102 20
south of U.5. Highway 50; in Union Township. 14082 | 25-37 102 20

14083 |100-116 119 13
Fitchville silt loam:

In a eultivated field 2% miles northwest of Hillshoro, ¥ mile | Slack water deposits 61088 | 29-37 107 18
north of the State Route 138 and Selph Road intersection, (Wisconsin age). 61089 | 90-106 134 8
330 yards west of Selph Road and 350 yards noréh of Clear-
creek; in Liberty Township.

Haubstadt silt loam:

In 2 cultivated field 1% miles north of Marshall, 3 mile west of | Silt capped outwash 36062 | 10-18 i15 15
Blue Ribbon and Chestnut Road intersection, 266 yards (Itlinoian age). 36063 | 28-53 115 15
North of Chestnut Road and 133 yards south of Rocky Fork 36064 | 73-110 117 14
Lake; in Marshall Township.

Loudon silt loam:

In a cultivated field 4 miles west of Hillshoro on U.8. Highway | Loess capped glacial till 61090 | 26-38 102 20
50, 330 yards south of Hoagland on Mad River Road, 220 (Illinoian age) over 61091 | 38-45 105 19
yards west of Mad River Road; in New Market Township. shale, 61092 | 81-100 117 14

Bee footnotes at end of table.




test data

HIGHLAND COUNTY, OHIO

procedures of the American Agsociation of State Highway and Transportation Qfficials (2]

35

Mechanical analysis 2 . Classification
Percentage passing sieve-— Liquid Plasticity
Percentage Hroit index
smaller AABHTO ® Unified 4
No. 4 No. 10 No. 40 No. 200 than
3-inch (4.7 mm) | (2.0 mm) | (0.42 mm) {(0.074 mm)| 0.005 mm
Pet

100 100 100 98 85 37 26 6 | A-4(8) CL-ML
100 100 100 g8 87 59 41 19 | A-7-6(12) CL
100 100 100 89 68 36 25 6 [ A4(D CI-ML
100 100 100 97 83 31 31 6 | A-4(8) ML
100 100 100 08 93 53 41 18 | A-7-6(11) CL
100 100 100 98 87 56 45 21 | A-T7T-6(13) CL
100 87 80 72 59 31 28 11 | A-6(5) CL
100 160 100 100 99 47 41 19 | A-7-6(12) CL
100 99 94 89 80 48 37 12 [ A-6(9) CL-ML
100 100 100 99 06 85 70 30 | A-7-5(20) MH
100 100 100 99 93 43 36 15 | A-6(10) CL
100 100 97 93 76 41 32 14 | A-6(10) CL
100 06 93 89 74 45 41 19 | A-7T-6(12) CL
100 93 86 77 55 25 22 61 A-4(4) CL-ML
100 98 89 86 78 32 32 11 | A-6{9) CL
100 100 09 97 92 50 37 16 | A-6(10) CL
100 100 100 97 01 56 36 14 | A-6(10) CL
100 96 84 75 55 29 26 8 | A4 CL
100 a9 97 92 85 44 39 15 | A-6(10) CIL-ML
100 53 39 19 12 0 ENP NP | A-l-=a GM
100 95 78 73 54 25 27 8 | A-4(8) CL
100 100 98 93 68 42 29 12 | A-6(7) CL
100 99 86 81 61 56 34 15 | A-6(7) CL
100 a7 92 88 79 64 61 32 | A-7-6(20) CH-MH
100 100 100 100 99 74 59 32 | A-7T-6(20) CH
100 100 98 97 97 56 46 22 | A-7-6(14) CL
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TarLE 4. —Engineering

Meisture density

data L
Report
Soil name and location Parent material No. Depth

Maximum | Opiimum

dry moigture

density
Inches Lb per cu ft Perecent
Negley loam:

In a cultivaied field 2 miles south of Hillsbore, 225 feet west of | (Glacial outwash (Illi- 61007 | 24-42 112 i8
State Route 247, ¥ mile south of Rocky Fork Creek; in Lib- noian age). 61098 |126-156 130 10
erty Township.

Nichelson siit loam:

Tn a cultivated field ¥4 mile south of Elmville on Elmville Road, | Loess capped limestone 60449 | 14-24 105 19
then 1% miles southwest on and 140 yards west of Walnut residuum. 60450 | 24-34 112 16
Shade Road; in Brush Creek Township. 60451 | 50-67 97 23

Opequon silt loam:

In a cultivated field 2' miles west of Sinking Springs, 330 yards | Residual limestone__ . ___ 360865 815 88 30
gouth of Sinking Springs and Cedar Chapel Road intersection 36066 | 15-19 105 19
and 330 yards south of Cedar Chapel Church, 40 feet east of
Cedar Chapel Road; in Brush Creek Township.

Rossmoyne silt loam:

In a cultivated field 8 miles south of Hillsboro, 450 miles west | Loess capped glacial 14088 0-8 102 20
of intersection of McAffee and Concord Roads, 50 yards north till {Illinoian age). 14098 | 17-23 105 19
of McAffee Road; in Concord Township, 14090 | 23-56 112 16

14091 | 81-97 117 14
Russell silt loam:

In a cultivated field 115 miles east of Boston on U.S. Highway | Loess capped glacial 60447 | 26-44 112 16
50; 330 yards south of U.B. Highway 50 on North Beach till {Wisconsin age). 60448 ! 61-82 122 12
Road, 300 feet west of North Beach Road; in Paint Town-
ship.

Bardinia silt loam:

In a cultivated field 3 miles northeast of Hillsboro, 4 mile | Silty alluvium over 60444 | 16-32 107 18
north of the intersection of State Highway 138 and Selph glacial outwash 6044b { 32-55 110 17
Road, 65 yards west of Selph Road; in Liberty Township. {Wisconsin age). 60446 | 71-85 126 10

Williamsbhurg silt loam:

In a cuitivated field 33 miles east of Hillsboro on U.8. High- | Silty alluvinm over glacial | 61099 | 17-30 107 18
way 50, 0.6 mile north of Petersburg Road, and 300 yards outwash {Wisconsin 61100 | 42-55 119 13
north of the intersection of Petersburg Road and Carroll age). 61101 | 68-80 117 14
Lane; in Liberty Township.

1 Based on AASHTO Designation T 99 (2).

. 2 Mechanical analyses according to AASHTO Designation T 88 (2). Resulis by this procedure frequently may differ somewhat from
results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCB). In the AASHTO proecedure,
the fine material is analyzed by the hydrometer method, and the various grain-size fractions are calculated on the basis of all he material,
including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipetie method,
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Mechanieal analysis ? Classification
Percentage passing sieve— Liquid Plasticity
Percentage limit index
smaller AASHTO? Unified ¢
No. 4 No. 10 No. 40 Nao. 200 than
3-inch (4.7 mm) | (2.0 mm) | (0.42 mm) ;(0.074 mm)| 0.005 mm
Pet

100 B3 77 59 45 28 37 12 | A-6(3) s8C
100 86 77 25 8 0 NP NP | A-I-b SM-8C
106 100 99 96 94 45 40 16 | A-6(10) CL-ML
100 99 95 90 87 44 39 16 | A-6{10) CL
100 99 94 92 90 74 57 22 | A-7-5(16) MH
100 94 75 75 74 51 59 27 | A-7-6(18) CH-MH
100 99 78 76 53 34 34 12 | A-6{(4) CL-ML
100 100 100 96 80 34 30 8 | A-4(8) CL-ML
100 99 96 94 84 45 34 12 | A-6(9) CL-ML
100 99 97 94 71 43 29 11 @ A-6(8) CL
100 97 86 79 64 a6 32 13 | A-B(T) CL
100 100 97 94 81 41 20 11 | A-6(16) CL
100 98 95 90 72 35 24 5| A-4(N CL-ML
100 100 100 100 91 43 34 13 1 A-G(D) CL
100 100 100 99 86 41 33 12 | A-6(9 CL
100 65 62 49 38 21 35 14 | A-6(2) GC
100 08 96 94 87 39 37 13 | A-6(9) C1-ML
100 95 87 68 35 20 NP NP | A-2-+4 SM
100 94 89 83 60 32 30 13 | A-6(6} CL

and the material coarser than 2 millimeters in diameter is excluded from ealculstions of grain-size fractions. The mechanical analyses used
in this table are not suitable for naming textural elasses for soil.

3 Based on AASHTO Designation M 145-49 (2).

1 Based on Classification of Soils for Engineering Purposes, ASTM method D 2487-66T (3).

3 NP means nonplastie.
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and the workability and quantity of cut and fill material
available. The AASHTO and Unified classifications of
the soil material and the shrink-swell potential indicate
traffic supporting capacity. Wetness and flooding affect
stability of the material. Slope, depth to hard rock, con-
tent of stones and rocks, and wetness affect ease of
excavation and amount of cui and fill needed fo reach
an even grade.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils suitable for pond reservoir areas have
low seepage, which is related to their permeability and
depth to fractured or permeable bedrock or other per-
meable material,

Embankments require soil material resistant to seepage
and piping and of favorable stability shrink-swell poten-
tial, shear strength, and compactibility. Presence of stones
or organic material in a scil are among factors that ara
unfavorable.

Drainage of crops and pasture is affected by such soil
properties as permeability, texture, and structure; depth
to claypan, rock, or other layers that influence rate of
water movement; depth to the water table; slope, stabil-
ity in ditchbanks; susceptibility to stream overflow;
salinity or alkalinity; and availability of outlets for
drainage.

Irrigation of a seil is affected by such features as slope;
susceptibility to stream overflow, water erosion or socil
blowing; soil texture; content of stones; depth of root
zone; rate of water intake at the surface; permeability of
soil layers below the surface layer and in fragipans or
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other layers that restrict movement of water; amount of
water held available to plants; and need for drainage, or
depth to water table or bedrock.

Terraces and diversions are embankments, or ridges,
constructed across the slope to intercept runoff and seep-
age so that it scaks into the soil or flows slowly to a pre-
pared outlet. Features that affect suitability of a soil for
terraces are uniformity and steepness of slope; depth to
bedrock or other unfavorable material; presence of stones;
permeability; and resistance to water erosion, soil slip-
ping, and soil blowing. A soil suitable for these structures
provides outlets for runoff and is not difficult to vegetate.

The layout and construction of grassed waterways are
affected by such soil properties as texture, depth, and
erodibility of the soil material; presence of stones or rock
outerops; and the steepness of slopes. Other factors that
affect waterways are seepage, matural soil drainage,
available water capaeity, susceptibility to siltation and
the ease of establishing and maintaining vegefation.

Soil and Land Use Planning for Town and
Country Development

Most of Highland County has been used for farming in
the past, but large areas are mow used for residential,
commercial, industrial, transportation, and reereation
(fig. 2) purposes. A large part of the county is presently
idle or is used for nonfarm activities.

This section provides information about the properties
of the soils and their effect on some nonfarm uses of land.

Figure 2—Recreation area on Rocky Fork Lake. The soil is genily sloping Haubstadt silt Joam.
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Tt ean help community planners and industrial users of
1and find areas that are least costly to develop and main-
tain. Land use planners can find other information in
the detailed soil maps. Table 7 gives the estimated degree
and kinds of limitations of soils for some land uses.
Because extensive manipulation of the soil alters some of
its natural properties, the ratings for some uses will not
apply to areas that have undergone extensive cutting and
filling.

The estimated degree of limitations of the soils for a
land use are described as clight, moderate, and severe.
A rating of slight indicates that the soil has no important
limitations for the use. Moderate shows that the soil has
some limitations, but they can be overcome or corrected.
Severe indicates that the soil has serious Hmitations that
are costly and difficult to overcome.

Following are explanations of some of the columns in
table 7.

Cultivated crops.~—The degree of limitation is affected
by the slope, hazard of erosion, and drainage.

Septic tank absorption fields.—Most of the soils in
the county have some limitations for disposing of effluent
from septic tanks. These include excessive slope, a sea-
sonal high water table, restricted permeability, poor
natural drainage, flooding, and limited depth to bedrock.
Flooding and a seasonal bigh water table can hinder
proper functioning of disposal flelds. All soils subject
to flooding have been rated severe.

Many of the soils in the county have been rated severe
for septic tank use because of moderately slow or slow
permeability. A severe limitation can be caused by a re-
strictive layer, such as shale or rock, or by a dense,
compact layer, such as the fragipan in Rossmoyne soils,
that inferferes with adequate filtration and the movement
of effluent. If filter beds for septic tanks are in areas
where the slope is more than 12 percent, erosion and
seepage can be limiting factors, or the soil can become
mstable when saturated.

Some soils have a gravelly and sandy substratum,
Septic tanks on these soils can contaminate the ground
water or nearby springs, lakes, or streams. Quick disposal
of effluents can indicate that underground water supplies
are being polluted. Before a septic tank system is installed,
an investization should be made at the site to determine
the suitable design or alternative solutions to overcome
the soil limitations.

Sewage lagoons.—Sewage lagoons are shallow ponds
built to dispose of sewage through oxidation. Among the
features that affect lagoons are the hazard of flooding,
degree of slope, depth to bedrock, permeability, coarse
fragments, and organic-matter content.

Dwellings.—Major soil features that affect the soils
used for homesites are limited depth to bedrock, flooding,
poor natural drainage, and excessive slope. Disposal of
sewage is not considered. The ratings in table 7 are for
houses of three stories or less with or without a basement,
but the ratings also apply to sites for small industrial,
commerical, and other buildings.

Soils subject to flooding have severe limitations for
permanent structures. Homes on naturally wet soils
may have wet basements unless adequate drainage is
provided. The Avonburg, Blanchester, Clermont, and
MecGary soils have a hazard of wetness. In some areas,
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open ditch drains have been installed for agricultural
uses. Excavations in these areas for buildings can disrupt
this drainage system.

Some soils, such as Avonburg or Clermont soils, have
a high content of silt. They are not as suitable for support-
ing structural foundations as the coarser textured Fox
and Ockley soils. A high shrink-swell property can cause
foundations to heave and crack, and it can affect the
alinement of sidewalks, patios, floors, and rock walls.
A subgrade or layers of sandy or gravelly material below
the structure can overcome this limitation.

Excavating basements and installing underground
utility lines 1s difficult and expensive in soils that have
a limited depth to bedrock. Areas where the slope is
more than 12 percent have an erosion hazard as well
as Hmitations for excavating and leveling.

Local roads and streets.—The ratings in table 7 are for
soils used for roads and streets in residential areas where
traffic is light. The hazard of flooding, slope, depth to
and kind of bedrock, depth to the water table, and the
degree of stoniness affect roads and streets. The estimated
soil properties and features that are important in design-
ing, constructing, and maintaining highways are given
in the section, “Kngineering Uses of Soils.”

Shallow excavations.—The ratings for excavations to a
depth of less than 6 feet are affected by the workability of
the soil, resistance to sloughing, slope, rock outcrops and
big stones, hazard of flooding, and seasonal bigh water
table.

Sanitary landfill—Among the properties affecting the
use of soils for the trench type of sanitary landfill are
depth to rock, seasonal wetness, permeability, slope, tex-
ture of the soil material, and hazard of flooding. Deep,
nearly level, well-drained seoils that have slow permea-
bility generally have the fewest limitations for sanitary
landfills. Ponding or a high water table increases the
difficulty of excavation and proper covering. Clayey soils
are less desirable for cover than coarse soils, because they
are hard to grade and are subject to cracking when dry.
All soils that have bedrock within a depth of 60 inches
are rated severe.

Lawns, landscaping, and golf fairways.—In most areas
developed for homes and golf courses, the natural surface
soil, or topsoil, can be used for lawns, flowers, shrubs, and
trees. It can be removed from the site, stored until con-
struction and grading are completed, and then returned.
The natural surface soil from areas graded for streets also
can be saved and used for lawns and fairways. Among the
soil properties that affect a lawn or golf fairway are
natural drainage, degree of slope, depth to bedrock, tex-
ture of the surface soil, stoniness and rockiness, and
hazard of flooding.

Playgrounds.—Natural drainage, slope, depth to the
water table, depth to and kind of bedrock, permesbility,
degree of stoniness, hazard of flooding, and texture of the
surface soil are properties to consider when selecting sites
for use as athletic fields and other intensive play areas.
Tn table 7 the use of fill material from other areas was not
considered in the ratings. Soils on flood plains can be
used for baseball and other intensive play areas that are
not subject to costly damage by flooding. The ratings
given for local roads and streets should be considered
before building tennis courts. :
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Picnic areas.—Picnic and other extensive play areas can
be located on many kinds of soils that have severe limita~
tions for most other uses. Flood plains, for example, can be
safely developed as extensive play areas. Many areas
along streams are scenic and, because of their linear shape,
can be used by a large number of people. Considered in
rating these areas were the hazard of flooding, degree of
stoniness and rockiness, degree of slope, texture of the
surface soil, and depth to the water table.

Camp areas.—Sites for tents and trailers should be
suitable for unsurfaced areas for cars and camping
trailers. Properties to consider when selecting campsites
are a hazard of flooding, seasonal high water table,
permeability, slope, and soil texture. Wetness is the
major factor that aflects campsites. Scils that have a
slope of less than 12 percent are the most desirable for
use as tent campsites, but trailers need less sloping soils.
Soils that have a medium-testured surface layer have
fewer limitations than very clayey or very sandy soils.

Paths and trails.—Soil properties considered in rating
the soils for this use are a seasonal high water table,
flooding hazard, slope, surface soil texture, and rockiness
or stoniness.

Descriptions of the Soils

This section describes the soil series and mapping units
in Highland County. Each soil series is desecribed in
detail, and then, briefly, each mapping unit in that series.
Unless it is specifically mentioned otherwise, it is to be
assumed that what is stated about the soil series holds
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true for the mapping units in that series. Thus, to get
full information about any one mapping unit, it is neces-
sary to read both the description of the mapping unit
and the description of the soil series to which 1t belongs.

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underlying
material. Each series contains two descriptions of this
profile. The first is brief and in terms familiar to the
layman. The second is much more detsiled and is for
those who need to make thorough and precise stndies
of soils, Color terms are for moist soil unless otherwise
stated. The profile described in the series is representative
for mapping units in that series. If the profile of a given
mapping unit is different from the one described for the
series, these differences are stated in describing the
mapping unit, or they are differences that are apparent
in the name of the mapping unit.

Preceding the name of each mapping unit is a symbol.
This symbol identifies the mapping unit on the detailed
soil map. Listed at the end of each description of a
mapping unit is the capability unit and woodland suitabil-
ity group in which the mapping unit has been placed. The
page for the description of each capability unit is listed
in the “Guide to Mapping Units” at the back of this
survey.

The acreage and proportionate extent of each mapping
unit are shown in table 8. Many of the terms used in
describing soils can be found in the Glossary at the end
of this survey, and more detailed information about the
terminology and methods of soil mapping can be obtained
from the Soil Survey Manual (14).

TaBLE 8.—Approzimate acreage and proportionaie extent of the soils

Soil Acres | Percent Soil- Acres | Percent
Algiers silt foam___ .. __________________ 8, 711 2.5 || Boston-Bratton complex, 12 to 18 percent
Atlas silt loam, 2 to 6 percent slopes__________ 220 .1 slopes, severely eroded____________________ 538 .1
Atlas silt loam, 2 to 6 percent slopes, moderately Boston-Bratton ecomplex, 18 to 25 percent
eroded___________________________._______ 1, 217 .3 slopes, moderately eroded .. ___ _._____ 952 .3
Atlas silt loam, 6 to 12 percent slopes, moder- Boston-Grayford silt loams, 2 to 6 percent
ately eroded_ ________________________._.. 822 .2 SLOPeS 2,220 .6
Atlas silt loam, 6 to 12 percent siopes, severely Boston-Grayford silt loams, 2 to 6 percent
ereded. ____________________ . _________ 241 .1 slopes, meoderately eroded______._ .. ____.___ 3,631 10
Avonburg silt loam, 0 to 2 percent slopes______ 27,171 7.7 | Boston-Urban land complex, gently sloping..._ 351 .1
Avonburg silt loam, 2 to 6 percent slopes______ 6, 187 1.8 || Boston-Urban Isnd complex, sloping._._.._.___ 402 N
Avonburg-Urban Iand complex, nearly level_ __ 217 .1 Bratton silt loam, 2 to 6 percent slopes___._.__ 860 .2
Beasley silt loam, 6 to 12 percent slopes, mod- Braiton silt loam, 2 1o 6 percent slopes,
erately evoded____________________________ 153 ® moderately eroded. ... ________ 755 .2
Beasley sili loam, 12 to 18 percent slopes, Bratton gilt loam, 6 to 12 percent slopes,
moderately ereded._______________________ 742 .2 moderately eroded_ _______________________ 2, 195 . 6
Berks-Muskingum channery silt loams, 18 to 35 Bratton silt loam, 12 to 18 percent slopes,
percentslopes___._____________ . _______ 192 .1 moderatelyeroded. _______________________ 376 -1
Berks-Muskingum channery silt loams, 35 to 50 Bratton silty clay loam, 12 to 18 percent
pereent slopes__________ .. __________ 300 .1 slopes, severelyeroded. .. . _____________ 73 (4
Berks-Muskingum-Neotoma  ehannery  silt Brookston silt leam.. .o . .. 2, 802 .8
loams, 6 to I8 percent slopes.______________ 270 .1 j| Brookston silty clay loam. .. ___ . . _.__.___ 3, 787 L1
Berks-Muskingum-Neotoma  channery  silt Cana silt loam, 2 to 6 percent slopes_.____._._ 163 ®
loams, 18 to 35 percent slopes__________.____ 278 .1 Cana silt loam, 6 to 12 percent slopes, moder-
Berks-Muskingum-Neotoma = channery  silt ately eroded_ . __________.___.___.____ 464 -1
leams, 35 to 50 percent slopes__..__ . ________ 323 . I || Cana silt loam, 12 to 18 percent slopes, mod-
Blanchester silt loam________________________ 4, 402 12 erately eroded__________________________. 469 .1
Boston-Bration complex, 6 to 12 percent Cana silt loam, 18 to 35 percent slopes________ 261 .1
slopes, moderately eroded._ . ______________ 11, 970 3.4 || Casco gravelly loam, 12 10 18 percent slopes,
Boston-Bratton complex, 6 to 12 percent severely eroded. . .. _ . _____________ 155 Q)
slopes, severelyeroded. ____________________ 761 .2 || Caseo gravelly loam, 18 to 35 percent slopes,
Boston-Bratton complex, 12 to 18 percent moderately eroded_______.. .. . ._.___ 340 -1
slopes, moderately eroded_____._.__.______ 3,795 1. 1 il Celina silt loam, 2 to 6 percent slopes_.__ ... . 1, 333 -4

See footnote at end of table.
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TasLE 8.—Approximate acreage and proportionate extent of the soils—Continued
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Soil Acres | Percent Soil Acres | Percent
Celing~-Urban land complex, gently sloping - -- 153 ® Tiennepin-Miasmian complex, 12 to 25 percent
Celina-Xenia silt loams, 0 to 2 percent slopes__ 240 .1 slopes, severely eroded__. - _---——-——--- 3, 195 .9
Celina-Xenia silt loams, 2 $o 6 percent slopes___ .| 12, 469 3 5 || Hickory silt loam, 6 to 12 percem® slopes,
Cincinnati silt loam, 2 to 6 percent slopes_____ 1, 756 .5 moderately eroded_ - oo 1, 741 .5
Cineinnati silt loam, 6 to 12 percent slopes, Hickory silt loam, 12 to 18 percent siopes,
moderately eroded___ ___ .- 1,991 .6 moderately eroded. . e 4, 538 1.3
Cinecinnati silt loam, 12 to 18 percent slopes, Hickory silt loam, 18 to 25 percent slopes,
moderately eroded. . oo~ 631 .2 moderately eroded_ . oo —------ 2, 235 . B
Clermont silt 10am o oo e 28, 354 & 1 || Hickery silt loam, 25 tc 35 percent slopes,
Colyer-Trappist complex, 12 to 18 percent moderately eroded. . oo 758 .2
slopes, moderately eroded_ ... ___ . —--—- 113 O] Hickory clay loam, 6 to 12 percen$ slopes,
Colyer-Trappist complex, 18 to 33 percent severely eroded. oo oo 352 .1
SlOPeS o oo 1, 457 .4 || Hickory clay loam, 12 to 18 percent slopes,
Colyer-Trappist complex, 35 to 50 percent severely eroded oo oo e 2, 016 .6
SlOPeS . — oo 2, 404 .7 || Hickory clay loam, 18 to 25 percent slopes,
Crosby silt loam, 0 to 2 percent slopes_ ... - 733 .2 geverelyeroded oo 201 .1
Crosby-Fincastle silt loams, 0 to 2 percent Jessup silt loam, 12 to 18 percent slopes__.___- 228 .1
SlOPES . oo e e oo 3, 880 1.1 || Johnsburg silt loam, 2 to 8 percent slepes .- 251 1
Croshy-Fincastle silt loams, 2 to 6 percent Kendaliville silt loam, 2 to 6 pereent slopes_-. - 781 .2
LMoL R S 862 .2 || Kendallville silt loam, 6 to 12 percent stopes,
Crosby-Urban land complex, nearly level._ _.__ 154 6] moderately eroded . oo 647 .2
Damna silt loam, 0 to 2 percent slopes——_.. .- 318 1 || Kendallville silt loam, 12 to 18 percent slopes,
Dang silt loam, 2 to 6 percent slopes.__. .-~ 547 .1 maoderately eroded . oo .o oo 194 .1
Dubois silt loam, © to 2 percent slopes. .- 1, 629 "5 | Kendaliville clay loam, 12 to 18 percent slopes,
Dubois silt loam, 2 to 6 percent slopes_ . ___ .- 446 1 geverely eroded oo oo mammo 154 ()
Edenton silt loam, 8 to 12 percent slopes, Lawshe silty clay loam, 2 to 6 percent slopes___ i05 Q)]
moderately eroded__ ..o 158 ® Lawshe silty clay loam, 6 fo 12 percent slopes,
Edenton silt loam, 12 to 18 pereent slopes, moderately eroded. oo 319 .
moderately eroded__ oo 264 .1 || TLawshe silty elay loam, 12 to 138 percent slopes,
Edenton silé loam, 18 to 35 percent slopes, moderately eroded.. .. oo amo—ooo 781 L2
moderately eroded ... oo —oaoo--- 290 .1 || Lawshe silty elay, 12 to 18 percent slopes,
Fel silt 10T - - - o oo e = 4, 068 1.1 geverely eroded. o oo omoo- 230 .1
Titehville silt lIoam, 0 to 2 pereent slopes_ .- 535 '1 il Loudon silt loam, 2 to 6 percent slopes__ .- 717 .2
Fitchville silt loam, 2 $o 6 percent slopes_ -~ 446 "1 | Toudon silt loam, 2 to 6 percent slopes,
Tox loam, 6 to 12 percent slopes, moderately moderately eroded_ oo oo-oona- 388 A1
eroded . o 307 1 || Loudon silt loam, 6 %o 12 pereent slopes,
Fox loam, 12 to 18 percent slopes, moderately moderately eroded . . oo oomo—me 3,195 .9
eroded. . o e mm o 168 ® Toudon silt loam, 12 to 18 percent slopes,
Tox silt loam, 0 to 2 percent slopes. .. .- 392 .1 moderately eroded_ .o ooo oo —-oo- 1, 750 .5
Fox silt loam, 2 t0 6 percent slopes_ .. .-~ 721 "9 || Loudon-Edenton silt icams, 18 to 25 percent
Fox clay loam, 6 to 12 percent slopes, severely slopes, moderately eroded .- --- 475 .1
erodeqd - _ e mm e mm o mm - 93 O] Markland silt loam, 2 to 6 percent slopes_. .- 138 0
CGasconade silty clay loam, 6 to 12 percent Markland silt ioam, 6 to 12 percent slopes,
SHOPES - e m o e o e m == 397 .1 moderately exoded oo oooomo 306 L1
Gasconade silty clay loam, 12 to 18 percent Markland silt loam, 12 to 18 percent slopes,
slopes, moderately eroded._ ... _.--- 176 .1 moderately eroded. oo oooinooaemes 129 )
(asconade Aagey silty clay loam, 18 to 35 per- MeQary silt loam, 0 to 4 percent slopes-._...- 278 .1
cent slopes, moderately eroded. . —_ ...~ 177 .1 || Miamian silt loem, 2 to 6 percent slopes._—. - 1, 631 .0
Giaseonade flagey siliy clay loam, 35 to 50 per- Miamian silt loam, 2 to & percent slopes, mod-
Cenh SlOPOS_ oo oo mm e 502 .2 erately eroded .o ocoo—emm—oeo— 11, 297 3.2
Crenesee silt loam oo oo oo 5, 829 16 || Mizmisn silt lozm, 6 to 12 percent slopes, mod-
(Guernsey silt loam, 2 to 6 percent slopes_...__- 127 O] erately eroded. .o oo oo -o-ooo--- 11, 636 3.3
Guernsey silt loam, 6 to 12 percent slopes_ .- 157 {1} Miamian silt loam, 12 fo 18 percent slopes,
Cruernsey silty clay loam, 6 to 12 percent slopes, moderately eroded .o aomoe oo ooao—- 2,312 -6
severely eroded ..o oo 150 ® Miamian silt loam, 18 to 25 percent slopes_.- -~ 210 .1
Guernsey scils, 12 o 18 percent slopes, Miamisn elay loam, 6 fo 12 percent slopes,
severely eroded - o —-- 737 .2 geverely eroded oo nooaomo oo 2, 585 i
Haubstadt silt loam, 0 to 2 percent slopes._ .- 730 "9 || Miamian-Russeil siit loams, 2 to 6 percent
Haubstadt silt loam, 2 to 6 percent slopes_ .- 12, 187 3.5 SlOPES_ . oo mmmm o mmmmemm o 9, 724 2.7
Haubstadt silt loam, 6 to 12 percent slopes, Miamian-Russell silt loams, 2 to 6 percent
moderately eroded___ oo oo oo 4, 818 14 slopes, moderately eroded_ - o _o----——- 1,104 .3
Haubstadt silt loam, 6 to 12 percent slopes, Mismian-Russell silt loams, 6 $o 12 percent
severely eroded. - ooooooooo_-ioooo- 372 .1 slopes, moderately eroded - . ..o oo -----o- 664 .2
Haubstadt silt loam, 12 to 18 percent siopes, Miamian-Urban land complex, genily sloping-- 459 1
moderatelyeroded . .- 507 -1 || wilsdale silt 252 1
i v clay loalll .o - onomemm e 35
Heaubstadt silt loam, 12 to 18 percent slopes, : - o 2
severely eroded 300 1 || Milton silt loam, 2 to B percent slopes. .-~ 4 .
Haubstadt-Urban land complex, gently sloping - 145 ] Milton silt loam, 2 to 6 peroent slopes, mod- 562 9
Haubstadt-Urban land complex, sloping_ .. 52 ) erately eroded - --eo--ooooomoooo :
Hennepin-Mijamian silt loams, 18 to 35 percent Milton silt loam, 6 to 12 percent slopes, mod-
slopes, moderately eroded_ .- 2,176 .6 erately eroded_ . .o eom oo ommmn oo o 379 -2
Hennepin-Miamian silt loams, 35 to 50 percent Milton silt loam, 12 to 18 percent slopes, mod-
slopes, moderately eroded__ .- oo --oon 100 0 erately eroded oo coamommmmns 355 .1

Hee footnote at end of table.
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TapLE 8. —Approzimate acreage and proportionate extent of the soils— Continued

Soil Acres | Percent Soil Acres | Percent
Milton clay loam, 6 to 12 percent slopes, Rossmoyne silt loam, 2 to 6 percent slopes,
severely eroded____________________.____. 160 Q)] moderately eroded ________________ .. _____ 6, 085 1.7
Montgomery silty clay loam_________________ 699 .2 || Rossmoyne silt loam, 6 to 12 percent slopes,
Negley loam, 6 to 12 percent slopes.__________ 1, 186 .3 moderately eroded... . . __________ 11, 535 3.3
Negley loam, 12 to 18 percent slopes__________ 1, 821 .5 | Rossmoyne silt loam, 12 to 18 percent slopes,
Negley loam, 18 to 25 percent slopes_.________ 1,612 .4 moderately eroded________________________ 269 .1
Negley loam, 25 to 35 percent slopes..___._.__ 655 .2 || Rossmoyne silty clay loam, 6 to 12 percent
Negley siit loam, 2 to 6 percent slopes. _______ 191 .1 slopes, severely eroded_ - _____.__ ... _______ 1, 350 Y
Negley clay loam, 6 to 12 percent slopes, Rossthoyne-Urban  land complex, gently
severely eroded__________  ____________ 150 M sloping-. ... L__ 128 ®
Negley clay loam, 12 fo 18 percent slopes, Russell silt loam, 2 to 6 percent siopes_ . ______ 210 .1
severely eroded...________________________ 731 2 || Sardinia silt loam, 0 to 2 percent siopes_ __.___ 146 O]
Negley-Fox complex, 18 to 35 percent slopes___| 1, 106 3 || Sardinia silt loam, 2 to 6 percent slopes.. . __ 690 .2
Nicholson silt Joam, 2 o 6 percent slopes_____. 1, 785 5 || Sardinia siit loam, 6 to 12 percent slopes, mod-
Nicholson silt loam, 2 to 6 percent slopes, erately eroded___________________ . ___._._ 109 @
moderately eroded_ _____.________________ 114 ® Shoals silt Yoam . . . . ____.__.__ 2, 605 .7
Nicholson silt loam, 6 to 12 percent slopes, Sleeth sitt loam, 0 to 2 percent slopes.. __ . ___ 183 .1
moderately eroded__________.____________ 130 L1} Sloansiltloam ... _______________________ 1, 632 .5
Ockley silt loam, 0 4o 2 percent slopes_________ 141 Q] Stonelick loam . __________________________ 542 .1
Ockley silt loam, 2 to 6 percent slopes__.______ 566 2 || Thackery sil loam, 0 to 2 percent slopes_ . ____ 131 )
Ockley silt loam, 6 to 12 percent slopes, mod- Thackery silt loam, 2 to 6 percent slopes_ .. _._ 209 .1
erately eroded..________ _________._ . __ 444 .1 || Trappist silt loam, 18 to 25 percent slopes___ . 667 -2
Ockley-Urban land complex, gently sloping_ - - - 40 1) Trappist-Muse silt loams, 2 to 6 pereent slopes 180 .1
Opequon silt loam, 6 to 18 pereent slopes, Trappist-Muse silt loams, 6 to 12 percen
moderately eroded_________________.______ 1, 643 5 slopes, moderately eroded_.. . ... __._ 443 I
Opequon silt loam, 18 to 25 percent slopes, Trappist-Muse silt loams, 12 to 18 percent
moderately eroded. . _____.______ _________ 1, 665 5 slopes, moderately eroded._________________ 391 1
Opequon stony silt loam, 18 to 35 percent Tuscarawas channery silt loam, 6 to 18 percent
slopes, moderately eroded_____ .. | ______ 2, 630 7 slopes_______________ 220 1
Opeguoen stony silt loam, 35 to 50 pereent Tuscarawas channery silt loam, 18 to 35 percent
slopes_ . 992 3 WSIOPES"'&T""707{”2"""];" Jomes T ggg i
arsaw silt loam, 0 to 2 percent slopes____.___
Oaieg 2, 00 18 perent slopes sovarly |, (g | WA Tonm, B pechens toper << W oo
. ea silt loam, 2 to 6 percent slopes__________
Otwell Sl.lt loam, 2 to 6 percent slopes._...___ 2, 061 6 Wellston silt loam, 6 to 12 pereenes slopes_.___. 45 Q]
Otwell silf loam, 6 to 12 percent slopes, mod- Wellston silt loam, 12 1o 18 percent slopes._ .. 148 &)
erately eroded. ... __________ 2,383 Westland silt toam, overwash_ .. . _ . _ __ 765 L2
Otwell silt loam, 12 to 18 percent slopes, mod- Westland siléy clay loam______________._.____ 420 .1
erately evoded . _____________ . _______ 1, 927 -5 | Williamsburg silt loam, 0 to 2 percent slopes___ 91 0
Otwell silt loam, 18 to 25 percent slopes, mod- Willismsburg silt loam, 2 to 6 percent slopes.__ 3560 .1
erately eroded ___________________________ 1, 616 .5 || Witliamsburg silt loam, 6 to 12 percent slopes_. 256 -1
Otwell silt loam, 25 o 35 percent slopes__.____ 325 .1 | Xenia silt loam, 2 to 6 percent slopes.__._.__. 292 .1
Patton silt loam. .. ____________..__________ 312 1 Ponds and streams .~ .. 2,429 ot
Patton silt loam, till substratum_ ... __ 1,078 .3 Clay pits . e 8
Peogasilt loam______ o 290 B Gravel pits_

Phile silt 1 114 X Quarries_______________________________ 305 .1
osit loam . o ® Cut and Al land ... __ . ___ .. . 1041 (@
Ross silt loamm . 2, 044 .8 Areas less than 0.1 acre insize_ __________|________ L3

Rossmoyne silt loam, 0 to 2 percent slopes.___ _ 595 .2
Rossmoyne silt loam, 2 to 6 percent slopes_ . __ 27, 331 7.8 Total . ... 351, 360 100. ¢

! Less than 0.05 percent.

Algiers Series

The Algiers series consists of somewhat poorly drained,
nearly level soils. These soils formed in 12 to 30 inches of
recent alluvium that overlies older, dark-colored allyvium.
They are on flood plains. The native vegetation was
deciduous forest in which elm, sycamore, ash, soft maple,
and swamp oak were dominant.

In a representative profile in & cultivated ares, the plow
layer is dark grayish-brown silt loam 7 inches thick.
Between depths of 7 and 22 inches is dark grayish-brown
and dark-gray silt loam that is mottled with dark yellowish
brown in the lower part. Below & depth of 22 inches is an
older buried soil. The upper 9 inches of the buried soil is
black silt loam mottled with grayish brown, the next 13
inches is very dark gray loam mottled with dark vellowish

brown; and the lower 16 inches is grayish-brown and dark-
gray gravelly loam mottled with yellowish hrown. )

The available water capacity is high in Algiers soils.
Permeability is moderate, and surface runoff is slow. These
soils are subject to periodic flooding. When the soils are
drained, the root zone is deep and 1s dominantly neutral
to mildly alkaline.

Algiers soils are used mainly for corn, soybeans, and
some wheat, In frequently flooded areas the soils are
used for grass-legume mixtures, for hay, permanent pas-
ture, and woodland. Few areas of Algiers soils are idle.

Representative profile of Algiers silt loam in a cultivated
field 3 miles north of Hillshoro on U.S. Highway 62,
1 mile east of Selph Road, % mile north on Lewis Lane,
and ¥ mile north of house, in Liberty Township:
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Ap—0 to 7 inehes, dark grayish brown {(I0YR 4/2) silf loam;
wealk, fine, subangular blocky structure; friable; many
reois: 10 percent tubular pores; less than 5 percent
pebbles; neutral; abrupt, smooth boundary.

C1—7 to 13 inches, dark grayish-brown (I0YR 4/2) silt loam;
moderate, medium, prismatic structure parting to
moderate, mediam, subangular blocky; friable; com-
mon roots; 10 pereent tubular pores; very dark gray
(N 3/0) organic stains along old root channels; less
than 5 percent pebbles; mneutral; clear, smooth
boundary.

(:2—135 to 18 inches, dark grayish-brown (2.5Y 4/2) siit loam;
few, medium, distinet, dark yellowish-brown (10YR
4/4) mottles; weak, medium-and coarse, subangular
blocky structure; friable; common roots; 10 percent
tubular pores; very dark gray (N 3/0) organic stains
along old root channels; less than 5 percent pebbles;
neutral; clear, wavy boundary.

(3—18 to 22 inches, dark-gray (10YR 4/1) silt loam; common,
medium, distinet, dark vellowish-brown (10YR 4/4)
motiles; weak, coarse, subangular blocky structure;
friable; common roots; 10 percent itubular pores;
thin lenses of light brownish-gray (I0YR 6/2) sand;
few, fine, distinct, black (10YR 2/1) organic stains;
less than 5 percent pebbles; neutral; abrupt, wavy
boundary.

IIAbL—22 to 31 inches, black (10YR 2/1) silt loam, very dark
brown (10YR 2/2) when rubbed; few, medium, dis-
tinct, grayish-brown (10YR 5/2) mottles; weak
thick, piaty structure; friable; few roots; 10 percent
tubular pores; dark yellowish-brown (10YR 4/4)
rinds around old root channels; less than & percent
pebbles; neutral; clear, wavy boundary.

1IB2bg—31 to 44 inches, very dark gray (10YR 3/1) loam;
many dark yellowisb-brown (10YR 4/4) mottles; mas-
sive; friable; 10 percent tubular pores; 10 percent peb-
bles; mildly alkaline, calcareous; abrupt, wavy bound-
ary.

TIC—44 to 60 inches, grayish-brown (10YR 5/2) and dark-
gray {I0YR 4/1) gravelly loam; yellowish-brown
{10YR 5/4 and 5/€) mottles; massive: 35 to 50 percent
pebbles; mildly alkaline, calcareouas.

The solum generally has a subangular blocky structure.
TReaction ranges from slightly acid to mildly alkaline through-
out the profile but is generally neutral or mildly alkaline.

The Ap horizon is mainly dark grayish brown {(I0YR 4/2,
2.5Y 4/2) or grayish brown (10YR 5/2, 2.5Y 5/2). The C
horizon of the more recently deposited alluvium is dominantly
ilt loam but includes silty clay loam and loam.

The buried soil is at a depth of 12 to 30 inches. It ranges
from loam to silty clay loam.

The ITAb horizon is mainly black (10YR 2/1) or very dark
gray (10YR 3/1) but includes very dark brown (10YR 2/2),
Iflr)y dark grayish brown (I0YR 3/2), and dark gray (10YR
] The_) 1IC horizon is geperally massive, but in some profiles
it is single grained. The matrix of the IIC horizon is yellowish
brown {L10YR 5/4), dark brown (10YR 4/3), or 2 eolor of com-
parable chroma in a hue of 2.5Y or 7.5YR. The horizon is
mottled with chromas of 2 or less. In some profiles, however,
the matrix and mottled colors may be reversed. In some areas
thin strata of sandy loam, loamy ssnd, or sand and gravel are
in the lower part of the IIC horizon.

The Algiers soils in Highland County are mottled within a
depth of 20 inches, which is shallower than defined in the
range for the Algiers series, This difference, however, does not
aiter their usefulness or behavior,

Algiers soils lack the dark-eclored surface horizon that is
characteristic of Sloan and Ross soils. Algiers soils have a
puried, dark-colored horizon that other alluvisl seils, such as
Genesee, Eel, and Shoals, lack.

Ag—Algiers silt loam. This nearly level soil is on flood
plains and along waterways extending into the terraces
and uplands. Tt is in areas where there has been overflow,
and silting has taken place. Areas range from 2 to more
than 80 acres.

Included with this soil in mapping are better drained
Eel and Shoals soils and dark-colored Ross soils. Some
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included areas have more than 30 inches of recent alluvium
over the dark-colored buried horizon. Some included areas
have a loam surface layer. Where this soil extends along
waterways into the uplands, dark-eolored Blanchester
soils are commonly included.

"Phis soil is subject to flooding, particularly where it is
along small streams. Wetness is a moderate limitation if
the soil is farmed. A seasonal high water table and flooding
are limitations for most nonfarm uses. Capability unit
1Iw-1; woodland suitability group 2wl.

Atlas Series

The Atlas series consists of somewhat poorly drained,
gently sloping to sloping soils that formed m loess and the
underlying moderately fine textured and medium-textured
glacial till. The Atlas soils are on uplands, commonly on
slopes bordering stream_valleys in dissected glacial tiil
plains of Illinoian age. The native vegetation was hard-
wood forest in which beech, hickory, oak, and maple
were dominant.

In a representative profile in a cultivated area, the
surface layer is brown and yellowish-brown silt loam 7
inches thick. The subsoil extends to a depth of about
67 inches. The upper 10 inches is dark yellowish-brown
elay loam that has gray mottles. Next is 7 inches of gray
heavy clay loam that has brown mottles, 6 inches of gray
silty “clay that has dark yellowish-brown and yellowish-
brown mottles, and 21 inches of yellowish-brown silty
clay that has gray mottles. The lower 16 inches is strong-
brown to brown clay loam that has gray mottles. The
substratum, to a depth of 90 inches, is yellowish-brown
clay loam in the upper part grading to gravelly Joam that
has gray mottles in the Jower part. ) i

The available water capacity is medium in Atlas soils.
Permeability is very slow, and surface runoff i slow to
moderate. The root zone is moderately deep and is com-
monly very strongly acid_to medium. acid. These soils
have a high water table during winter and spring, and
they dry out slowly after rain. .

Atlas soils are used mainly for farm erops. The main
crops are corn, wheat, soybeans, and grass-legume
mixtures for hay and silage. Some areas are used for
pasture and woods, and a small acreage is idle.

Representative profile of Atlas silt loam, 2 to 6 percent
slopes, moderately eroded, in 2 cultivated field 5 miles
west of Hillsboro, % mile south of U.S. Highway 50,
% mile east of Kessler Road, and 125 feet porth of stream,
in Union Township:

— i , bro 10YR 5/3) silt loam mixed with

Ap—0 top;té]ﬁgsegf ?ell‘g\?ris{h brown/(;OYR 5/4) which make
up 30 percent of the horizon; weak, fine, granular
structure; f_fiiz-a,bl};e; mﬁngrmxgn&tﬁ ’b Iélﬁlilg&;'r;Slcu]ar pores;

Blt—7 tc?tll.%n%ilfe(g, otk Tellowish-brown (10YR 4/4) clay
loam; ecommon, medium, distinct, gray (10YR 5/1)
mottles; moderate, fine and medium, subangular
ploeky structure; friable; common roots; COMIIION
tubular pores; thin, very patchy, dark-brown (10YR
4/3) clay films on vertical and horizontal ped faces;
medium, econtinuous, light olive-brown (2.5Y 5,{4)
silt coatings on v&:,irtical faces, very sirongly acid;

" ary.

IB21— 15 85 17 ?XE;JZS“ Nark yellowish-brown (L0YR 4/4)
heavy clay loam; many, fine and medium, distinct,
gray (10YR 5/1) mottles; strong, fine and medium,
angular bloeky structure; firm; common roots; few
tubular pores; gray (10YR 5/1) ped faces; thin,
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patchy, grayish-brown (10YR 5/2) and brown (7.5YR
4/4) clay films on vertical and horizontal ped faces;
thin, continuous, grayish-brown (2.5Y §/2) silt
coatings on wvertical faces; 5 percent pebbles; very
strongly aecid; clear, wavy boundary.

ITB22tg—17 to 24 inches, gray (10YR 5/1) heavy clay loam;
many, medium, digtinet, brown (7.5YR 4/4) and
strong-brown (7.5YR 5/6) mottles; strong, medium
and fine, angular blocky structure; firm; few roots;
few tubular pores; thin, continuous, gray (N 5/0}
clay films on vertical and horizontal ped faces and
thin, very patchy, dark grayish-brown (10YR 4/2)
clay films on horizontal ped faces; 5 percent pebbles;
very strongly aecid; clear, wavy boundary.

ITB23tg—24 to 30 inches, gray {10YR 5/1) siliy elay; common,
medium, distinct, dark yellowish-brown (10YR 4/4)
and yellowish-brown (10YR 5/6) mottles; weak,
eoarse, subangular blocky structure parting to moder-
ate, fine, angular blocky; firm; few roots; few fubular
pores; thin, patchy, light-gray (10YR 6/1) clay
films on vertical and horizontal ped faces; 5 percent
pebbles; very strongly acid; clear, wavy boundary.

IIB24{—30 to 44 inches, yellowish-brown (10YR 5/4) silty
clay, common; coarse, distinet, gray {10YR 6/1}
mottles; weak, coarse, prismatic structure parting to
moderate, fine angular bloecky; firm; few tubular
pores; gray (1I0YR 5/1) ped faces with thin, patehy,
gray (10YR 6/1) and brown (10YR 4/3) clay filmms
on vertical and horizontal ped faces; 5 percent
pebbles; very strongly acid; clear, wavy boundary.

IIB31-44 {0 51 inches, yellowish-brown (10YR 5/4) silty
clay; eommon, coarse, distinct, gray (L0YR 5/1}
motiles; weak, coarse, subangular blocky structure;
firm; few tubular pores; common, fine, prominent,
black (10YR 2/1) stains; 5 percent pebbles; strongly
aecid; gradual, wavy boundary.

IIB32—51 to 67 inches, strong-brown (7.5YR 5/6) and brown
(7.5YR 4/4) clay loam; few, coarse, distinei, gray
{1I0YR 5/1) mottles; weak, medium, subangular
bloeky structure; firm; few tubular pores; common,
fine, prominent, black (10YR 2/1) stsins; 5 percent
pebbles; neutral; gradual, wavy boundary.

ITIC1—67 to 77 inches, yellowish-brown (10YR 5/4) clay
loam; few, coarse, distinet, gray (10YR 5/1) motiles;
massive; very firm; 15 percent coarse fragments;
mildly alkaline, ealeareous; gradual, wavy boundary.

IEC2—77 to 90 inches, yellowish-brown (10YR 5/4) gravelly
loam; few, coarse, distinet, gray (10YR 5/1} motties;
massive; very firm; 20 percent coarse fragments;
ealcareous.

Thickness of the solum, and the depth to caleareous till
range from 60 to 100 inches. The loess ecap is from 0 to 20
inches thick. Reaction in the solum ranges from very strongly
acid to medium acid in the B1lt and B2t horizons and from
strongly acid to neutral in the B3 horizon,

The Ap horizon is yellowish brown (10YR 5/4) to dark
grayish brown (10YR 4/2). The B1 horizon is mainly yellowish
brown {(1I0YR 5/4 and 5/6) or dark yellowish brown (10YR
4/4). It is clay loam, silty clay loam, or heavy silt loam. The
B2t and B3 horizons are clay, silty clay, silty clay loam, or
clay loam. The structure of the B1lt and B2t horizons is
commonly angular and subangular blocky or prismatic parting
to angular and subangular blocky.

The B22t and B23t horizons have neutral colors or they have
a hue of 7.5YR or 10YR, value of 2 to 6, and chroma of 0 to 6.
They have clay filins, eoatings, and mottles that have neutral
colors or a hue of 7.5YR, 10YR, or 2.5Y, value of 4 to 6, and
chroma of 0 to 6. The B3 horizon is yellowish brown (10YR
5/4) and strong brown (7.5¥R 5/6) to Hght gray (I0YR 6/1
or N 6/0) and dark gray (10YR 4/1 or N 4/0) and has common
to many bright motiles. The profile is 2 to 20 percent pebbles
throughont.

Atlas soils have a thinner loess mantle and a higher clay
content below the loess than Avonburg soils, and they do not
have a fragipan. Unlike Dubois soils, Aflas soils lack a fragipan,
are generally less acid, and are underlaid by glacial till. Unlike
Crosby soils, they formed in Illinoian-age till.

AtB—Atlas silt loam, 2 to 6 percent slopes. This
gently sloping soil is at the edge of broad, nearly level

SOIL: BURVEY

areas and, in some places, is along small waterways. Arsas
are 2 to 40 acres in size. This soil has a profile similar to
the one described as representative of the series, but more
of the original surface layer is in place and, therefore, it is
deeper to the fine-textured subsoil.

Included with this soil in mapping are nearly level
Avonburg soils that have a fragipan and lack the clayey
subseil. In some places poorly drained Clermont soils are
included. Some areas are underlain by limestone bedrock
at a depth of 7 to 15 feet.

Wetness is the main limitation for both farm and
nonfarm uses of this soil. Tobacco does not grow well
because the soil is somewhat poorly drained. Surface
drainage is used to remove excess waber. The very slow
permeability in the subsoil and substratum is a limitation
for some nonfarm uses. Capability unit T11w-2; woodland
suitability group 2w2.

AtB2—Atlas silt loam, 2 {0 6 percent slopes, moderately
eroded. This gently sloping soil is at the edge of broad,
nearly level areas and along small waterways. Areas are 2
to 30 acres in size. This soil has the profile described as
representative of the series.

Erosion has removed part of the original surface layer,
and plowing has mixed part of the moderately fine tex-
tured subsoil into the present surface layer. This has
caused poorer tilth.

Included with this soil in mapping are nearly level and
gently sloping Avonburg soils that have a fragipan and
lack the fine-textured subscil. Commonly included are
gently sloping and sloping Rossmoyne soils that have a
fragipan, are moderately well drained, and lack the clayey
subsoil. Some areas are underlain by limestone bedrock
at o depth of 7 to 15 feet.

Wetness is the main limitation in the use of this soil.
Erosion is also a lmitation for farming. The very slow
permeability in the subsoil is a limitation for many non-
farm uses. Capability unit ITIw—2; woodland suitability
group 2w2,

AtC2—Atlas silt loam, 6 to 12 percent slopes, moder-
ately eroded. This sloping soil is at the edge of broad,
nearly level areas and along small waterways. Areas
cover 2 to 30 acres.

Erosion has removed part of the original surface layer
of this soil, and plowing has mixed some of the moderately
fine textured subsoil into the present surface layer. This
has caused poorer tilth. .

Included with this soil in mapping are gently sloping
Avonburg soils that have a fragipan and lack the fine-
textured subsoil material. Commonly included are gently
sloping and sloping Rossmoyne soils that have a fragipan,
are moderately well drained, and lack the clayey subsoil
material. Some areas are underlain by limestone bedrock
at a depth of 7 to 15 feet.

Erosion is the main limitation for farming. The very
slow permeability in the subsoil is a limitation for some
nonfarm uses. Capability unit IVe-3; woodland suit-
ability group 2w2.

AtC3—Atlas silt loam, 6 to 12 percent slopes, severely
eroded. This sloping soil is at the edge of broad, nearly
level areas and along small waterways. The areas are 2 to

30 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it is more eroded. Krosion
has removed most of the original surface layer, and
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plowing has mixed some of the fine-textured subsoil
'11:111:(})l the present surface layer. This has caused poorer
tilth.

Included with this soil in mapping are gently sloping
and sloping Rossmoyne soils that have a fragipan and
lack the fme-textured subsoil material. Also included
in some places are sloping and moderately steep Hickory
soils that lack the clayey horizons in the subsoil and
have carbonates at a depth of less than 36 inches. Some
areas are underlain by limestone bedrock at a depth
of 7 to 15 feet.

Trosion is the main limitation for farming. The very
slow permeability in the subsoil is a Ilimitation for some
nonfarm uses. Capability unit TVe-3; woodland suitability
group 2w2.

Avonburg Series

The Avonburg series consists of somewhat poorly
drained, nearly level to gently sloping soils. These soils,
formed in loess and the underlying moderately fine
textured or medium-textured glacial till. They are on loess
mantled, glacial till plains. The native vegetation was
deciduous hardwood forest in which sweetgum, ash,
oaks, elm, and maple were dominant.

In o representative profile in a cultivated ares, the
surface layer is dark grayish-brown silt loam 9 inches
thick. The subsurface layer is yellowish-brown silt loam
that has light brownish-gray mottles and is 6 inches thick.
The subsoil extends to a depth of 86 inches. The upper
16 inches is yellowish-brown silt loam that has light
brownish-gray mottles in the upper part and gray and
strong-brown mottles in the lower part. Next is 8 inches
of very firm and brittle, brown silty clay loam that has
gray and strong-brown mottles, 8 inches of gray silty
clay loam that has strong-brown moftles, and 8 inches
of brown clay loam that has gray and strong-brown
mottles. The lower 31 inches is yellowish-brown clay
loam that has gray and grayish mottles. The substratum
is vellowish-brown clay loam that has gray mottles to a
depth of 99 inches and is brown gravelly loam between
depths of 99 to 124 inches.

The available water capacity is medium in Avonburg
soils. Permeability is very slow, and surface runoff ranges
from slow to medium. These soils have a high water table
during winter and spring, and they dry out slowly after
rain. The root zone is moderately deep and is commonly
very strongly acid.

Avonburg soils are used mainly for farm crops. The main
Crops are corn, soybeans, wheat, and grass-legume
mixtures for hay and meadow. A large acreage of these
:s({i)]ﬂs is used for pasture and woodland, and some is
idle.

Representative profile of Avonburg silt loam, 0 to 2
percent slopes, in a cultivated field 1% miles west-
northwest of Mowrystown on State Route 321, 1% miles
north of the intersection of Stringtown Road and State
Route 321, 4 mile southeast of the intersection of
Stringtown and Marconette Roads, and 50 yards east-
northeast of Stringtown Road, in White Oak Township:

Ap—0 to 9 inches, dark grayish-brown (2.5Y 4/2) silt loam;
weak, medium, subangular blocky structure; friable;
many roots; 15 percent tubular pores; less than 5
percent pebbles; slightly acid; abrupt, irregular
boundary.

A9—9 to 15 inches, yellowish-brown (10YR 5/4) sili loam;
common, medium, distinet, light brownish-gray
{10YR 6/2) mottles; weak, thick, platy structure;
friable; common fine roots; 30 percent tubular and
vesicular pores; less than 5 percent pebbles; very
strongly acid; gradual, wavy boundary.

B1—15 to 22 inches, vellowish-brown (10YR 5/4) silt loam;
meny, medium, distines, light brownish-gray (10YR
8/2) mottles and few, medium, faint, yellowish-
brown (10YR 5/6) mottles; weak, medium and fine,
subangular Dblocky siruciure; friable; common fine
roots; 15 percent fubular pores; 2 percent gray (10YR
5/1) krotovinas; less than 5 percent pebbles; very
strongly acid; clear, wavy boundary.

B21t—22 to 31 inches, yellowish-brown (10YR 5/4} silt loam;
many, medium, distinct, gray (16YR 6/1) mottles
and eommon, fine, distinet, strong-brown {1.5YR 5/6)
mottles; moderate, medium, subangular blocky struc-
ture; friable; common fine roots; 10 percent tubular
pores; thin, very patehy, light brownish-gray (10YR
6/2) clay films on vertical and horizontal ped faces
that are somewhat irregular and rounded; patchy
pale-brown (10YR 6/3) silt coatings on vertical
faces; less than 5 percent pebbles; very strongly acid;
clear, wavy boundary.

TIBx—31 to 39 inches, brown (10YR 5/3) silty clay loam;
many, medium, distincet, gray (I0YR 6/1) mottles and
eontmon, fine, distinet, strong-brown (7.5YR 5/6)
mottles; weak, very coarse, prismatic structure
parting to weak, thick, platy; very firm and brittle;
common fine roots; 10 percent tubular pores; thin,
patehy, gray (10YR 5/1) and brown {I0YR 5/3) clay
films and pale-brown (10YR 6/3) silt coatings on
Yertical and horizontal ped faces that are somewhat
irregular and rounded; less than 5 percent pebbles;
very strongly acid; gradual, wavy boundary.

1IB22t—30 to 47 inches, gray (10YR 6/%) sikty clay loam;
many, eoarse, distinet, strong-brown (7.5YR 5/6}
motties; moderate, medium and fine, subangular
blocky structure; firm; thin, patchy, gray (N 5/0)
and brown (10YR 5/3) clay films on vertical and
horizontal ped faces that are somewhat irregutar and
rounded; less than 5 percent pebbles; very strongly
acid; gradual, wavy boundary.

1IB23t—47 to 55 inches, brown (7.5YR 4/4) clay loam;
common, coarse, distinct, gray (10YR 5/1) mottles
and common, medium, distinet, strong-brown {(7T.5YR
5/6) mottles; weak, medium, subangular blocky strue-
ture; firm; 5 percent tubular pores; thin, very patchy
gray (N 5/0) and dark-brown (7.5YR 4/4) clay films
on vertieal, somewhat irregular, rounded ped faces;
2 percent light brownish-gray (10YR 6/2) krotovinas;
less than 5 percent pebbles; extremely aeid; gradual,
wavy boundary.

TIB31—55 to 66 inches, yellowish-brown (10YR 5/4) clay
joam; common, medium, distinci, gray (10YR 5/1)
motitles; weak, coarse and fine, subangular blocky
strueture; firm; 5 percent tubular pores; less than
5 percent pebbles; very strongly acid; clear, wavy
boundary.

{IB32—66 to 86 inches, yellowigsh-brown (1OYR 5/6) clay
loam; common, medium, distinet, grayish-brown
(2.5Y 5/2) and gray (N 6/0) motiles; moderate,
medium and fine, angular blocky structure; firm; 5
pereent tubular pores; less than 5 percent pebbles;
medium aecid; gradual, wavy boundary.

1IC1—86 to 99 inches, yellowish-brown (10YR 5/4) clay
loam; common, medium, diséinet, gray (N 5/0)
mottles; weak, coarse, subangular bloeky structure;
very firm; 15 percent pebbles; mneutral; gradual,
wavy boundary.

11C2—099 to 124 inches, brown (10YR 5/3) gravelly loam;
gray (N 6/0) orizontal gtrenks; massive; very firm;
25 percent pebbles; mildly alkaline, calcareous.

The solum is about 6 to 8 feet thick, the Joess mantle is 18
10 40 inches thick. The depth to the fragipan ranges from about
22 to 32 inches. The depth to calecareous glacial till ranges
from 80 to 120 inches or more but is typically from 30 to 100
snches. Reaction ranges from extremely acid to strongly acid
below the Ap horizon through the middle or lower part of the
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fragipan; it is very strongly acid to medium acid in the upper
part of the B3 horizon and medium acid fo neutral in the
lower part of the B3 horizon.

The Ap or Al horizon is grayish brown (10YR 5/2) to dark
grayish brown (2.5Y 4/2). The B2 and Bx horizons are typically
silty clay loam, but in some places are silt loam or clay loam.

Avonburg soils are part of the drainage sequence that
includes well drained Hickory and Cincinnati soils, the mod-
erately well drained Rossmoymne soils, the poorly drained Cler-
mont soils, the poorly drained, dark-colored Blanchester soils,
and the very poorly drained, dark-colored Paiton soils. The
lower horizons of Avonburg soils developed in glacial #ill,
but the lower horizons of Dubois soils developed in medium-
textured to moderately fine textured lacustrine sediment.
Avonburg soils have a fragipan, which the similar Fincastle
and Sleeth soils lack. Avonburg soils differ from Atlas soils
by having a thicker loess mantle, a fragipan, and a higher
clay content below the loess,

AvA—Avonburg silt loam, ( to 2 percent slopes. This
nearly level soil is on the Illinoian glacial till plain in
broad areas of 3 to more than 200 acres. This soil has the
profile described as representative of the series.

Included with this soil in mapping are spots of grayish,
poorly drained Clermont soils. Also inecluded in some
places at the head of drainageways are dark-colored, very
poorly drained Blanchester soils. Some areas are under-
l(%in gy limestone bedrock at a depth of 7 to 12 feet

2. 3).

Ponding is common on this soil during periods of heavy
rainfall. Wetness is a severe limitation in farming, and
seasonal wetness and very slow permeability are [imita-
tions for most nonfarm uses. Capability unit IIIw—1;
woodland suitability group 2w2.

AvB—Avonburg silt loam, 2 to 6 percent slopes. This
gently sloping soil is at the edge of broad, nearly level
areas on the Illincian glacial till plain. In some places
it is on low rises surrounded by nearly level soils. Areas
of this soil cover 2 to 75 acres.

Included with this soil in mapping are spots of nearly
level Clermont soils that are grayer and poorly drained.
Also included in some places near the head of drainage-
ways are dark-colored, very poorly drained Blanchester
soils. Some areas are underlain by limestone bedrock at a
depth of 7 to 12 feet.

Wetness is a severe limitation in farming, and seasonal
wetness and very slow permeability are limitations for

Figure 3,—This cut is in an area of Avonburg soils where depth to
underlying limestone is 8 to 10 feet.

8OIL SURVEY

some nonfarm uses. Capability unit IIIw-2; woodland
suitability group 2w2,

AxA—Avenburg-Urban land complex, nearly level.
This complex consists of areas where grading and digging
have destroyed the original soil. Most areas are used for
urban and industrial development, mainly in the villages
of Lynchburg and Mowrystown. About 35 to 50 percent
of these areas consists of disturbed soil material; the rest
is mainly undisturbed Avonburg soils in undeveloped lots,
parks, back parts of developed lots, and small patches of
woodland.

Because of the level surface, poor internal drainage, and
insufficient surface drainage, many residential areas have
received 1 to 3 feet of fill material from adjacent Avonburg
and Rossmoyne soils. The fill material is silt loam topsoil
and clay subsoil material.

Included with this complex in mapping are spots of
grayer, poorly drained Clermont scils and nearly level
Rossmoyne soils.

The surface layer of the disturbed areas commonly has
a low content of organic matter and is in poor physical
condition. It can be tilled within only a narrow range of
moisture content. Where the clay fill material has been
used, seed germination is poor. The hazard of erosion is
slight in construction areas that are bare of vegetation.
Seasonal wetness and very slow permeability are limita-
tions for most nonfarm uses. Capability unit and wood-
land suitability group not assigned.

Beasley Series

The Beasley series consists of moderately well drained,
sloping to moderately steep soils. These soils formed in
thin loess and fine-textured limestone colluvium over
shale residuum. They are on unglaciated ridgetops and
the upper part of hillsides. The native vegetation was
deciduous and coniferous forest in which oak, hickory,
and redcedar were some of the dominant trees.

In a representative profile in a cultivated area, the sur-
face layer is dark grayish-brown silt loam 5 inches thick.
The subsoil extends to a depth of 31 inches. The upper 8
inches of the subsoil is dark yellowish-brown sity clay
loam, and the lower 18 inches is yellowish-brown clay.
The substratum is light brownish-gray and light-gray
silty clay to a depth of 38 inches. Below that 1s olive,
olive-gray, and reddish-brown soft shale bedrock,

The available water capacity is medium in Beasley
soils. Permeability is moderately slow to slow, and surface
runoff is medium to rapid. The root zone is moderately
deep and is commonly medium acid to very strongly acid.
These soils have an occasional high water table because
they receive runoff and seepage from adjacent soils.

Beasley soils are used mainly for grass-legume mixtures
for hay and permanent pasture. Corn, wheat, soybeans,
and some tobacco are grown on the less eroded, sloping
soils. Much of the acreage of the steeper soils is in forest
or is idle and reverting to forest. )

Representative profile of Beasley silt loam, 6 to 12
percent slopes, moderately eroded, 1.3 miles north of
Elmville and 225 feet west of Elmville North Road, in
Brush Creek Township: :

Ap—0 to 5 inches, dark grayish-brown (10YR 4/2) silt loam:
weal, fine and medium, granular structure; friable;
many roots; 10 percent vesicular and tubular pores;
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2 percent pebbles; medium aecid; abrupt, smooth
boundary.

B2lt—5 to 13 inches, dark vyellowish-brown (10YR 4/4)
silty clay loam; weak, medium, subangular blocky
structure; firm; common roots; 8 percent tubular
pores; thin, patehy, yellowish-brown (10YR 5/4) elay
films on vertical and horizontal ped faces; 8 percent
pebbles; strongly acid; clear, wavy boundary.

B22t—12 to 31 inches, vellowish-brown (10YR 5/6) clay;
few, fine, distinct, strong-brown (7.5YR 5/6) and
brown (10YR 5/3) mottles; weak, medium, subangular
blocky structure; firm; few roots; 10 percent tubular
pores; thin, continuous, dark yellowish-brown (1I0YR
4/4) clay films on vertical and horizontal ped faces;
eommon, fine, prominent, black (10YR 2/1) stains
and concretions; 5 percent pebbles; very strongly
acid; abrupt, wavy boundary.

IIC—31 to 38 inches, light brownish-gray (2.5Y 6/2) and
light-gray (2.5Y 7/2) silty clay; common, medium,
prominent, red (2.5YR 5/6) and reddish-brown (2.5
YR 5/4) motiles; massive parting to weak, coarse,
subangular bloeky siruciure; firm; few roots; 5 percent
tubular pores; 10 percent pebbles; moderately alkaline,

. calcareous; clear, wavy boundary.

ITR—38 inches, olive (5Y 5/3), reddish-brown (2.5YR 5/4),
and olive-gray (5Y 5/2) shale bedrock; mildly alkaline,
caleareous.

The solum is 20 to 40 inches thick, and the loess mantle is
0 to 12 inches thick. The depth to shale bedrock ranges from
30 inches to more than 60 inches. Reaetion in the solum
ranges from very strongly aecid fo medium acid.

The Ap horizon is dark grayish brown (10YR 4/2), grayish
brown (10YR 5/2), or brown (10YR 4/3 and 5/3).

The B2t horizon has a subangular bloeky or angular blocky
structure. Tt is silty clay loam, clay, or silty clay. Tt ranges
from 10 to 38 inches in thickness but is typically 16 to 30
inches thick. Tt is dark yellowish brown (10YR 4/4), yellowish
brown (}0YR 5/6), or strong brown (7.5YR 5/6).

The C horizon typically has a hue of 2.5Y but ranges in
hue from 5Y to 7.5YR.

Beasley soils Iack the till eomponent of Loudon soils. They
do not have hard limestone bedrock within a depth of 40
inches as do Bratton soils. They lack the dark-colored A horizon
of Lawshe soils. Beasley soils formed in limestone-dominated
colluvium, and Cuernsey soils formed in “shale-dominated
eolluvium.

Be(C2—Beasley silt loam, 6 to 12 percent slopes,
moderately eroded. This sloping soil is mainly in un-
glaciated aress, but in some places it is In Tlinoian
claciated areas. It is at the base of adjacent steeper
Opequon soils and is generally upslope from Lawshe and
Guernsey soils. In some places, however, it occupies the
same position on the landscape and is on the same bed-
rock formation as Lawshe and Guernsey soils.

Areas of this soil are generally narrow, elongated bands
and are somewhat irregularly shaped. They are small,
ranging from 2 to 10 acres. Slopes are slightly convex, but
there are some concave areas. Slopes are only 150 to 300
feet long from top to bottont.

This soil has the profile described as representative
of the series. Its surface layer is a mixture of the original
surface layer and part of the subsoil.

Tncluded with this soil in mapping are some dark-
colored Liawshe soils on the more severely eroded areas
along drainageways. Some small areas have many chan-
nery and flaggy limestone fragments on the surface.
Slightly concave areas and wooded areas that are only
slightly eroded are also included.

This soil has a severe hazard of erosion, is stony in some
places, and is subject to seepage and overwash from
adjacent steeper soils. These are the major limitations for
farming. Seepage spots, the moderately slow to slow
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permeability, shallowness to bedrock, the high shrink-
swell potential, and the likelihood of slumping are limita-
tions for most nonfarm uses. Capability unit IVe-3;
woodland suitability group 3cl. ,

BeD2—Beasley silt loam, 12 to 18 percent slopes,
moderately eroded. This strongly sloping soil is mainly n
unglaciated areas, but in some places it is in Illinoian
glaciated areas. Areas of this soil are generally narrow,
elongated bands and are somewhat irregularly shaped.
They range from 2 to 52 acres in size but are commonly
5 to 20 acres. Slopes are slightly convex, but there are
some concave areas. Slopes are only 150 to 300 feet long
from top to bottom. Seepage spots and overwash are
common in most areas of this soil.

Included in mapping are some dark-colored Lawshe
soils on the more eroded areas along the drainageways
and on the fringes of this soil. In some included areas,
channery and flagey limestone fragments are on the
surface. Some slightly concave areas, wooded areas that
are only slightly eroded, and some severely eroded
spots are also included. ) )

Slope, seepage and inwash, and eroston make this soil
poorly suited to farming. Seepage spois, the moderately
slow to slow permeability, shallowness to bedrock, the
high shrink-swell potential, and the likelihood of slumping
are limitations for most nonfarm uses. Capability unit
Vie-2; woodland suitability group 3¢2.

Berks Series

The Berks series consists of well-drained, sloping to
very steep soils that formed in material weathered from
sandstone. They are on rounded and dissected uplands of
the unglaciated Allegheny Plateau. The native vegetation
was hardwood forest in which oak, maple, yellow-poplar,
and dogwood were dominant. )

In a representative profile in an uncultivated area
undecomposed to partly decomposed leaf litter 3 inches
thick covers the surface. Below this is a surface layer of
dark grayish-brown channery silt loam 2 inches thick.
The subsurface layer and subsoil are yellowish-brown
channery silt loam to a depth of 18 inches. The sub-
stratum is vellowish-brown and light yellowish-brown
very chanpery silt loam to a depth of 27 inches. Brown
and reddish-yellow sandstone is at a depth of 27 inches.

The available water capacity is low in Berks soils.
Permeability is moderate, and surface runoff is medium to
rapid. The root zone is moderately deep and is com-
monly medium acid to very strongly acid.

Maost areas of this soil are woodland. Some of the
sloping and moderately steep areas have been cleared for
pasture, but much of this land is now idle and is reverting
to woodland. )

Representative profile of Berks channery silt loam,
from an area of Berks-Muskingum channery silé loams,
35 to 50 percent slopes, in a wooded area 1} miles south
of Sinking Spring, 135 yards west of State Route 41, and
125 feet north of Straight Creek Road, in Brush Creek
Township:

01— 3 inches to 1 inch, deciduous leaf litter. .

02—1 inch to 0, partly decomposed deciducus leaf litter. .

A1—0 to 2 inches, dark grayish-Drown (10YR 4/2) channery
silt loam; moderate, fine and medium, granular
structure; very friable; many roots; very dark grayish-
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brown (I0YR 3/2) organic stains on ped faces; 20
percent sandstone fragments; medium acid; abrupt,
wavy boundary.

A2—2 to 6 inches, yellowish-brown (10YR 5/6) channery silt
loam; weak, fine and medium, subangular blocky
structure; friable to very friable; many roots; very
dark grayish-brown (10YR 3/2) organic stains in old
root channels; 20 percent sandstone fragments;
strongly acid; clear, wavy houndary.

B21—6 to 12 inches, yellowish-brown (ICYR 5/4) channery
silt loam; wealk, fine and medium, subangular bloecky
structure; friable; common roots; thin, patchy, light
yellowish-brown (10YR 6/4) silt coatings on vertical
and horizontal ped faces; 45 percent sandstone frag-
ments and flagstones; strongly acid; gradusal, wavy
boundary.

B22—12 to 18 inches, yellowish-brown (10YR 5/4) channery
silt loam; weak, medium and coarse, subangular
bloeky struecture; friable; commen roots; thin, patchy,
light yellowish-brown (10YR 6/4) silt coatings on
vertical and horizontal ped faces; 55 percent sand-
stone fragments and flagstones; very strongly acid;
gradual, wavy boundary.

C—18 to 27 inches, yellowish-brown (10YR 5/4) to light
yvellowish-brown (10YR 6/4) very channery silt loam;
weak, medium and coarse, subangular blocky struc-
ture; friable; common roots; 80 percent sandstone
fragments and flagstones; very strongly acid; abrupt,
frregular boundary.

R—27 inches, acid Berea sandstone with brown (10YR 4/3)
exteriors and reddish-yellow (7.5Y R 6/8) interiors,

The solum is 18 to 36 inches thick, and depth to sandstone
bedrock is 20 o 40 inches. Sandstone fragments make up 20 to
40 percent of the A horizon and 40 to 90 percent of the B and C
horizons. Regction is medium acid or strongly acid in the
upper part of the solum and very strongly acid or extremely
acid in the lower part and in the C horizon,

The Al horizon iz very dark grayish brown (10YR 3/2) to
brown {10YR 5/3). It is 1 to 3 inches thick. The B horizon is
channery silt loam or loam. The B2 horizon is 6 to 20 inches
thick. The B and C horizons have hues of 7.5YR and 10YR.

Berks soils have a lighter colored A horizon and are shailower
to sandstone bedrock than Nectoma soils. They have less
clay, more sand, and are more channery in the B2 horizon
than Muskingum soils. Berks soils are more channery and
are shallower to bedrock than Wellston soils.

BgF—Berks-Muskingum channery silt loams, 18 to 35
percent slopes. This steep complex is on dissected hillsides
on the unglaciated Allegheny Plateau. It is mainly on
west- and south-facing slopes. Areas of this complex are
uregularly shaped and cover 5 to 30 acres. Slopes are
medium to long and are convex,

About 55 percent of the acreage of this complex is
Berks soils, and 30 percent is Muskingum soils. These
soils are below Wellston soils that are on ridgetops, are
near steeper Berks-Muskingum or Berks-Muskingum-
Neotoma complexes, and are upslope from Tuscarawas
soils or Colyer-Trappist complexes. One of the Muskingum
soils in this complex has the profile described as representa-
tive of the Muskingum series.

Included with these soils in mapping are a few spots
that are moderately eroded. These eroded spots have a
surface layer that is a mixture of the original surface
layer and part of the subsoil. Tt is browner and contains
more sandstone fragments than the surface layer of the
soil described as representative of the Berks series. Also
included are dark-colored Neotoma soils in coves and on
northeast-facing slopes and a few areas of Tuscarawas
soils at the base of the slopes.

Stoniness, steep slopes, shallowness to bedrock, and a
severe hazard of erosion make this complex poorly suited
to farming and to many nonfarm uses. It is suited to
pasture, woodland, wildlife habitat, and many recreation
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uses, such as hiking, horseback riding, and hunting. Capa-
bility unit V1e-3; woodland suitability group 4{1.

Bg G—Berks-Muskingum channery silt loams, 35 to 50
pereent slopes. This very steep complex is on dissected
hillsides on the unglaciated Allegheny Plateau. It 1s
mainty on west- and south-facing slopes, but it does
occupy some north- and east-facing slopes. Areas of this
complex are irregularly shaped and cover 5 to 40 acres.
One area of this complex near High Knob just north of the
Adams County line is larger than 200 acres, but most
areas are 15 to 40 acres. Slopes are medium to long and
are cOnNvex.

About 70 percent of the acreage of this complex is
Berks soils, and 30 percent is Muskingum soils. These
soils are below Wellston soils that are on ridgetops, are
near steeper Berks-Muskingum or Berks-Muskingum-
Neotoma complexes, and are upslope from Tuscarawas
soils or Colyer-Trappist complexes. One of the Berks
soils in this complex has the profile described as represen-
tative of the Berks series. '

Included with these soils in mapping are dark-colored
Neotoma soils in coves and on northeast-facing slopes and
Tuscarawas soils at the base of the slopes.

This complex is more droughty than less steep Berks-
Muskingurm mapping units, but it is well suited to trees.
It is commonly used for woodland or for wildlife habitat
and recreation. Very few areas have been completely
cleared of trees. Because moisture conditions are not
favorable, less desirable trees grow naturally on this
complex. Logging trails are moderately to seversly eroded,
and some gullies have exposed rock material. Capability
unit VIle-Z; woodland suitability group 4f2.

BhD—Berks-Muskingum-Neotoma channery silt loams,
6 to 18 percent slopes, This sloping to moderately steep
complex 1s on the long, narrow, uniformly shaped ben-
ches on hillsides on the unglaciated Allegheny FPlateau.
These benches are downslope from steeper Berks-
Muskingum-Neotoma complexes and upslope from Colyer-
Trappist or Trappist-Muse complexes or Tuscarawas
soils. The benches are at the contact between two bed-
rock formations that consist of sandstone overlying shale
bedrock.

Arveas of this complex cover 2 to 25 acres. Slopes are
short and generally convex, but some small areas are
concave. The amount of channery and flagey fragments
on the soil surface varies widely within short distances.

About 45 percent of the acreage is Berks soils, 25 per-
cent is Muskingum soils, and 10 percent is Neotoma goils.
The Neotoma soils are In coves or on the north- to east-
facing slopes. )

Included with these soils in mapping are colluvial
Tuscarawas soils, fine-textured Trappist and Muse sols.
and Wellston soils. The Trappist and Muse soils have no
fragments on the surface.

This complex is suited to limited farming and fo
pasture. Because it is stony and shallow to bedrock, it is
better suited to woodland. Trees grow best on the Neotomsa
soils. The complex is also suitable for recreation uses and
wildlife habitat. Capability unit TVe—5; woodland suita-
bility group 4£1.

BhF—Berks-Muskingum-Neotoma channery silt loams,
18 to 35 percent slopes. This steep complex is on
hillsides on the unglaciated Allegheny Plateau. The soils
are mainly in a circular pattern around high hills that have
a cap of sandstone bedrock; for example, Irons Moun-
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tain. Areas of this complex are relatively uniform in shape;
they are long and are 150 to 1300 feet wide. The areas are
generally large, covering as much as 200 acres, but a few
areas are ontly 10 to 30 acres.

About 55 percent of the acreage is Berks soils, 20
percent is Muskingum soils, and 15 percent is Neotoma
soils. The dark-colored Neotoma soils are always in or on
the north- to east-facing slopes. One of the Neotoma soils
in this complex has the profile described as representative
of the Neotoma series. As slope increases, there is an
increase in the proportion of Berks soils and in the number
and size of sandstone fragments on the surface. Also, the
underlying bedrock is nearer the surface.

This complex is below upslope or ridgetop Johnsburg
and Wellston soils and above downslope Colyer-Trappist
complexes and Tuscarawas soils.

Included with these soils in mapping are very small
areas of Tuscarawas or Colyer and Trappist soils at the base
of the slopes and of Wellston soils at the top.

This soil complex is best suited to woedland, recreation
uses, and wildlife habitat. Trees grow best on the Neotoma
soils. Steep slopes, stoniness, shallowness to bedrock, and
a severe hazard of erosion when vegetative cover is
removed are the main limitations to use of this complex.
Capability unit Vle-3; woodland sunitability group 4fl.

BhG—Berks-Muskingum-Neotoma channery silt loams,
35 to 50 percent slopes. This very steep soil complex
is on the hillsides on the unglaciated Allegheny
Plateau. It is in long, uniformly shaped areas that are
generally 150 to 350 fest wide and cover 10 to 65 acres.
The soils are mainly in a circular pattern around high
hills that have a cap of sandstone bedrock; for example,
Washburn Hill. Slopes are short, convex, and, in some
areas, are steeper than 50 percent.

About 65 percent of the acreage is Berks soils, 15 per-
cent is Muskingum soils, and 15 percent is Neotoma soils.
The dark-colored Neotoma soils are in coves or on the
north- to east-facing slopes. As slope increases, there is an
increase in the proportion of Berks soils and in the number
and size of sandstone fragments on the surface. Also,
the underlying bedrock is nearer the surface. The under-
lying bedrock in this complex is generally nearer the sur-
face than in the less steep Berks-Muskingum-Neotoma
complexes.

This complex is below upslope or ridgetop Johnsburg
and Wellston soils and above downslope Colyer-Trappist
complexes and Tuscarawas soils.

Included with these soils in mapping are very sinall
areas of Tuscarawas or Colyer and Trappist soils at the
base of the slopes and Wellston soils at the top. Also
inchided are many abandoned quarries.

Slope is the main limitation for most uses. The soils
are best suited to woodland, wildlife habitat, or recreation
uses. Trees grow best on the Neotoma soils. Capability
unit Vile-2; woodland suitability group 4f2.

Blanchester Series

The Blanchester series consists of poorly-drained, nearly
ievel soils. These soils formed in loess mantled, moderately
fine textured glacial till of Illinoian Age. They are on
loess-mantled glacial till plaing. The native vegetation was
hardwood forest in which pin oazk, swamp white oak, elm,
red maple, and silver maple were dominant.
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A representative profile in a cultivated area, the surface
layer is dark-gray silt loam 9 inches thick. The subsoil
extends to a depth of 51 inches. The upper 12 inches is
dark-gray silty clay loam that has dark yellowish-brown,
light brownish-gray, and yellowish-brown mottles. The
next 14 inches is gray silty clay loam that has yellowish-
brown and light brownish-gray mottles. The next 9 inches
is pale-brown silty clay loam that has strong-brown
mottles. The lower 7 inches is gray silty clay loam that
has strong-brown mottles. The substratum is strong-brown
clay loam that bas gray mottles to a depth of 70 inches
and is yellowish-brown silty clay loam that has gray
mottles to a depth of 84 inches.

The available water capacity is medium in Blanchester
soils. The content of organie matter is medium in the plow
layer. Permeability is slow. Surface runoff is slow, and the
soils are ponded periodically. The root zone is deep and is
commonly medium acid to strongly acid.

Blanchester soils are used mainly for corn, soybeans,
wheat, and grass-legume mixtures for hay and meadow.
A large acreage of these soils is in pasture and woodland,
and some is idle.

Representative profile of Blanchester silt loam, in a
cultivated fieid 0.25 mile south of the intersection of
Johnson and Sharpsville Roads, 0.1 mile east of Johnson
Road, approximately 6.7 miles west and 3.5 miles north
of Hillsboro, in. Union Township:

Ap—0 to 9 inches, dark-gray (10YR 4/1) silt loam; common,
fine, distinet, dark yellowish-brown (L0YR 4/4)
mottles; weak, medium, granular structure; friable;
gommon roots; slightly acid; abrupt, smooth boundary.

Bltg—9 to 15 inches, dark-gray (N 4/0) silty clay loam;
many, fine, distinet, dark yellowish-brown (10YR
4/4)  mottles and common, medium, prominent,
yellowish-brown (10Y R 5/6) mottles; moderate, medium,
prismatie structure parting to moderate, medium, sub-
angular blocky; firm; few fine roots; thin, very patehy,
dark-gray (N 4/0) clay films on vertical and horizontal
ped faces; strongly aeid; clear, smooth boundary.

B21tg—15 to 21 inches, dark-gray (N 4/0) silty clay loam;
many, fine, distinct, light brownish-gray (10YR (_5,:'2)
mottles and common, coarse, prominent, yellowish-
prown (10YR 5/6) mottles; strong, coarse, prismatic
structure parting to moderate, medium and coaTse,
angular blocky; very firm; few roots; thin, patchy,
dark-gray (N 4/0) clay films on vertical snd hori-
zontal ped faces; medium acid; diffuse, gmooth
boundary.

B22tg—21 to 35 inches, gray (10YR 5/1) silty clay Toam;
many, medium and coarse, prominent, yell_o“.qsh-
brown (10 YR 5/6) mottles and common, fine, distinct,
light brownish-gray (I0YR 6/2) mottles; strong,
coarse, prismatic siructure parfing to moderate,
coarse, angular blocky; very firm; few fine roots;
medium, patchy, dark-gray (N 4/0) clay films on
vertical and horizontal ped faces and in old root
channels; medium acid; clear, wavy bhoundary.

IIB23tg—35 to 44 inches, pale-brown (10YR 6/3) heavy
silty clay loam; many, medinm and coarse, prominent,
strong-brown (7.5YR 5/8) mottles; weak, coarse,
prismatic structure parting to moderate, coarse,
subangular blocky; firm; few fine roots; 5 percent
pebbles; medium, patehy, dark-gray (N 4/0) clay films
on verbical and horizontal ped faces and in old Foob
channels; slightly acid; gradual, wavy bounldary,

1IB3te—44 to 51 inches, gray (10YR 6/1) silty elay loam;

g Imany, coarse, prominent, strong-brown {(7.5YR 5/8)
mottles; moderaie, coarse, subangular blocky struc-
ture; firm; few fine roots; 5 percent pebbles; medium,
patchy, gray (N 5/0) and dark-gray (N 4/0) clay
films on vertical and horizontal ped faces; neutral;
gradual, wavy boundary.
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IIC1—51 to 70 inches, strong-brown (7.5YR 5/6) clay loam;
few, fine, distinet, gray (16YR 5/1) mottles; massive;
friable; 5 percent pebbles; neutral; gradual, wavy
boundary.

I1C2—70 to 84 inches, yellowish-brown (I0YR 5/6) heavy
silty clay loam; many, medium and coarse, distinct,
gray (10YR 5/1) mottles; massive; friable; 5 percent
pebbles; mildly alkaline; ealeareous below a depth of
80 inches.

The loess cap is 18 to 40 inches thick. Reaction is sirongly
acid to medium acid in the Bl horizon and in the upper part
of the B2 horizon and is slightly acid to neutral in the lower
part. Reaction in the 1IB3 horizon ranges from mneutral to
moderately alkaline. The depth to calearecus glacial till ranges
from 70 inches to more than 130 inches but is commoniy 70 to
100 inches.

The Ap horizon is dark gray (10YR 4/1), very dark gray
(10YR 3/1), and very dark grayish brown (10YR 3/2).

The B horizon is neutral or has a hue of I0YR and 2.5,
value of 4 through 6, and c¢hroma of 0 through 2. Motiles in
the B horizon have a hue of 7.5YR to 2.5Y, value of 4 to 6,
and chroma of 2 through 8. The upper part of the B horizon
developed in loess and rapges from medium silty clay loam to
heavy silt loam. The lower part of the B horizon developed in
glacial till and iz silty clay loam, elay loam, or clay.

Blanchester soils are part of the drainage sequence that
includes well drained Cincinnati soils, moderately well drained
Rossmoyne soils, somewhat poorly drained Avonburg soils,
poorly drained Clermont seils, and very poorly drained, dark-
colored Patton soils. Moderately well drained to well drained
Hickory soils are nearby. Blanchester soils formed in glacial
till, and Patton soils formed in silty lacustrine sediment.
Blanchester soils have a dark-colored A horizon which Cler-
mont scils lack.

Bk—Blanchester silt loam. This nearly lovel soil is
in broad areas and at the head of drainageways on the
Illinoian tifl plain. In some places it extends down along
the drainageways. It is often referred to as “crawfish
land.” Areas cover 3 to more than 100 acres. Some
areas of this soil are underlain by limestone bedrock at a
depth of 7 to 15 feet.

Included with this soil in mapping are nearly level and
depressional soils that have a thicker surface layer. On
slightly higher positions on the landscapes light-colored
Clermont or better drained Avonburg soils are included.
Where this soil extends down along drainageways, areas
of Algiers soils are included.

Wetness is the main limitation in using this soil.
Surface drainage is commonly used. A seasonal high water
table and slow permeability in the subsoil are limitations
for most nonfarm uses. Capability unit ITw-4; woodland
suitability group 2Zwl.

Boston Series

The Boston series consists of well-drained, gently
sloping to steep soils. These soils formed in loess, Ilinoian
till, and clayey residuum weathered from limestone.
They are on dissected, glacial till uplands. The native
vegetation was hardwood forest in which maple, oak,
hickory, beech, and yellow-poplar were dominant.

In a representative profile, in a cultivated area, the
surface layer is dark grayish-brown silt loam 8 inches
thick. The subsurface layer is brown and yellowish-brown
silt loam 4 inches thick. The subsoil extends to a.depth
of 53 inches. The upper 6 inches of the subsoil is yellowish-
brown silty clay loam; the next 14 inches is mottled,
yellowish-brown, very firm and brittle silty clay loam;
and the lower 21 inches is reddish-brown clay that has
brown mottles. The substratum extends to a depth of
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58 inches. Tt is yellowish-brown sandy clay loam. Below
that is limestone bedrock.

The available water capacity is medium in Boston
soils. Permeability is moderately slow, and surface runoff
is medium to high. The root zone iz moderately deep
and is commonly neutral to strongly acid.

Boston soils are used mainly for {arm crops. The main
crops are corn, wheat, and grass-leeume mixtures for
hay and pasture. Soybeans and tobacco are also grown.
Much of the acreage is in permanent pasture, and many
of the more sloping areas are wooded. Many of the
eroded and depleted areas are idle and are reverting to
woodland.

Representative profile of Boston silt loam, in an area
of Boston-Grayford silt loams, 2 to 6 percent slopes, in a
cultivated field 2} miles east of Hillsboro on U.S. Highway
50, 0.8 miles south-southeast on Haggerty Road, 300 yards
west of Hageerty Road, and 45 yards south of woods, in
Liberty Township:

Ap—~0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
modezate, fine and medium, granular structure; very
friable; many roots; neutral; abrupt, smooth boundary.

A&B—S8 to 12 inches, 70 percent brown (10YR 4/3) and 30
percent yellowish-brown (10YR 5/4) silt loam; weak;
thick, platy structure parting to weak, {ine, sub-
angular blocky; friable; many roots; medium acid;
clear, wavy boundary.

B2t—12 to 18 inches, yellowish-brown (10YR 5/6) silty clay
leam; moderate, medium, subangular blocky struc-
ture; firm; eommon roots; thin, patehy, yellowish-
brown (10YR 5/4) and dark yellowish-brown (10YR
4/4) clay films on vertical and horizontal ped faces;
strongly acid; clear, wavy boundary.

IIBx1—18 to 23 inches, yellowish-brown (10YR 5/6) silty
¢lay leam; ecommon, medium, faint, yellowish-brown
(I10YR 5/4) mottles; weak, very coarse, prismatic
structure parting to weak, thick, platy; very firm
and brittle; few roots; thin, patchy, dark yellowish-
brown (10YR 4/4) clay films and thin, patchy, pale-
brown (10YR 6/3) silt coatings on vertical ped faces;
common, medium, prominent, wvery dark brown
(10YR 2/2) stains and concretions; 5 perceni glacial
pebbles; strongly aecid; gradual, wavy boundary.

TIBx2—23 to 32 inches, yellowish-brown (10YR 5/6) silty
clay loam; commeon, medium, faint, yellowish-brown
(I0YR 5/4) mottles; moderate, very coarse, prismatic
structure parting to weak, thick and very thick,
platy; very firm and brittle; few roots; thin, very
patchy, dark yellowish-brown (10YR 4/4) clay films
and thin, very patchy, pale-brown (10YR 6/3) silt
coatings on vertical ped faces; common, medium,
prominent, black (10YR 2/1) stains and concretions;
10 percent glacial pebbles; slightly acid; clear, wavy
boundary.

IIIB3—32 to 53 inches, reddish-brown (YR 4/4) clay;
common, medium, distinet, brown (7.5YR 4/4)
mottles; weak, coarse, subangular blocky sitrueture
parting to moderate, very fine and fine, angular
blocky; very firm; dark yellowish-brown (10YR 4/4}
pressure faces; common, medium, prominent, black
(10YR 2/1) stains and concretions; neutral to a
depth of 42 inches, mildly alkaline below thai;
abrupt, irregular boundary.

ITIC—53 to 58 inches, yellowish-brown (10YR 5/6) sandy
clay loam; dark-brown (10YR 4/3) #ongues and
pockets of material from the B3 horizon; massive;
very friable; mildly alkaline, calcareous.

IITR—358 inches, limestone bedrock,

The loess is 6 to 24 inches thick. Depth to the fragipan
ranges from 18 to 30 inches, and the fragipan is 6 {0 24 inches
thick. The fragipan developed in glacial till or in loess and
glacial till. Tt consists of 5 to 15 percent coarse fragments of
ignecus pebbles and chert, limestone, and shale fragments.
The glacial till is 6 to 24 inches thick. Reaetion in the solum
ranges from neutral to very strongly acid through the Bx
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horizon and from medinm acid to mildly alkaline in the B3
horizon. Depth to limestone residuum ranges from 26 to 42
inches but typically is 32 to 40 inches. The limestone residuum
ranges from 12 to 65 inches or more in thickness, but it is
typically 20 to 34 inches thick. Depth to limestone bedrock
ranges from 42 to 96 inches but typically is 50 to 70 inches,

The Ap horizon is dark grayish brown (10YR 4/2), grayish
brown (10YR 5/2), and brown (10YR 4/3 and 5/3). Profiles
in wooded or other undisturbed areas have a very dark grayish-
brown (10YR 3/2), very dark gray (10YR 3/1), or dark-gray
(10YR 4/1) Al horizon 1 %o 4 inches thick. The A&E horizon
is yellowish brown {{0YR 5/4 and 5/6) or brown (I0¥YR
4/3 and 5/3).

The B2t horizon above the fragipan is 6 to 20 inches thick.
It is silty elay loam or clay loam. The B2t and Bx horizons are
typically yellowish-brown (10YR 5/4 and 5/6) or dark yellow-
jsh-brown (10YR 4/4 and 3/4) or of similar values and chromag
in a hue of 7.5YR. The B2{ horizon has thin to medium, very
patchy to patchy clay films that have 2 hue of I0YR to 7.5YR,
value of 3 to 5, and chroma of 3 to 6. Silt coatings thai are pale
brown (10YR 6/3) or light yellowish-brown (10YR 8/4) when
moist and light gray (10YR 7/1 and 7/2) or white (10YR 8/1
and 8/2) when dry are on ped faces in the lower part of the
B2t horizon and in the Bx horizon.

The ITIB3 horizon is clay or silty clay. It has a hue of
2.5YR to 10 YR and chroma of 4 or 5.

The G horizon is 1 to 10 inches thick. It has a hue of 10YR,

value of 5 or 6, and chroma of 1 to 6.

Boston soils differ from Cincinnati and Rossmoyne soils in
having a fine-textured B3 horizon that formed in limestone
residuum rather than in glacial till. Unlike Nicholson soils,
Boston soils formed partly in glacial till. They are underlain by
fine-textured Hmestone residuum and limestone bedrock, and
Otwell soilg are underlain by outwash materials. They have a
fragipan, which Grayford and Bratton soils lack.

BmC2— Beston-Bratton complex, 6 to 12 percent
slopes, moderately eroded. This sloping complex is on
ridgetops and hillsides and, in some places, at the head
of drainagewsays. Areas range from 4 acres to more than
100 acres. Boston soils make up about 60 percent of this
complex, and Bratton soils make up 25 percent.

Erosion has removed part of the original surface layer,
and plowing has mixed the yellowish-brown subsoil into
the present surface layer. Sink holes are common in areas
of this complex,

Included with these soils in mapping are gently sloping
and sloping Rossmoyne and Cincinnati soils that have
a fragipan but do not have the limestone residuum in
the lower part of the subsoil. Tn some places where this
complex lies below steeper slopes, Hickory soils are
included. Opequon soils are commonly included where
the complex lies above steeper slopes. Opequon soils
do not have evidence of till and are underlain by limestone
at a depth of less than 20 inches. Also included are small
areas where the soils are slightly eroded. In these areas
Grayford soils are included.

The hazard of erosion is severe if the soils of this com-
plex are used for cultivated crops. The moderately slow
permeability in the lower part of the subsoil and under-
lying limestone are major limitations for many nonfarm
uses. Capability unit I1Te—1; woodland suitability group
201. -

BmC3—Boston-Bratton eomplex, 6 to 12 percent slopes,
severely eroded. This sloping complex is on ridges, along
streams, and in coves that are traversed by several water-
ways. It is commonly along the lower edge of gently
sloping areas. Areas range from 2 to 25 acres. About 50
percent of this complex is Boston soils, and 35 percent
1s Bratton soils.

The profiles of the soils in this complex differ from
the profiles described as representative of the Boston
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and Bratton series. These soils have a surface layer of
silty clay loam and clay loam, are not so deep to bedrock,
and have more stone fragments on the surface. Erosion
has removed most of the original surface layer, and
bedrock is at or near the surface in some places. Because
of this, the soils are shallow and droughty.

Included with these soils in mapping are Opequon soils
that have limestone at a depth of less than 20 inches
and less sloping Loudon soils that are underlain by
calcareous shale. Rossmoyne soils that have a fragipan
and are underlain by till are included in some less eroded
areas.

Erosion is the main hazard in farming these soils.
Shallowness to the underlying bedrock is a severe limita-
tion for most nonfarm uses. Capability unit IVe-1;
woodland suitability group 2Zol.

BmD2—Boston-Bratton complex, 12 {e 18 percent
slopes, moderately eroded. This moderately steep com-
plex is on benches and hillsides and, in some places, at the
head of and along drainageways. Areas range from 4 acres
to more than 70 acres. About 45 percent of the complex is
Boston soils, and 35 percent is Bratton soils.

Erosion has removed part of the original surface layer.
In some places plowing bas mixed the upper part of the
yellowish-brown subsoil into the surface layer. Sink holes
are ¢ONMMOn.

Tnchuded with these soils in mapping are Rossmoyne and
Cincinnati soils that have a fragipan but do not have
limestone residuum in the lower part of the subsoil. In
some places where this complex lies below steeper slopes,
Hickory soils are included. Opequon soils are commonly
included where the complex lies above steeper slopes.
Opequon soils lack evidence of till and are underlain by
limestone at a depth of less than 20 inches. Also included
are small areas of slightly eroded soils.

The hazard of erosion is very severe if the soils of
this complex are used for cultivated crops. Moderately
slow permeability in the subsoil, slope, and underlying
limestone are major lmitations for many nonfarm uses.
Capability unit IVe-1; woodland suitability group 2rl.

BmD3—Boston-Bratton complex, 12 to 18 percent
slopes, severely eroded. This moderately steep complex
is on side slopes and at the head of drainageways. It is
commonly in coves where several waterways statt. In
most places there are less sloping areas above and below
the moderately steep areas. Areas of this complex range
from 2 to 25 acres. About 40 percent of the complex is
Boston soils, and 40 percent is Bratton soils.

The profiles of the soils in this complex differ from the
profiles described as representative of the Boston and
Bratton series. These soils have a surface layer of silty
clay loam or clay loam, are not so deep to bedrock, and
have more stone fragments on the surface. Frosion has
removed most of the original surface layer, and bedrock is
at or near the surface in some places. Because of this, t.I_le
soils are shallow and droughty. Small gullies are common in
areas of this complex. .

Included with these soils in mapping are Opequon soils
that have limestone at a depth of less than 20 inches and
less sloping Loudon soils that are underlain by calcareous
shale. Also included in some places are less eroded areas
of sloping Rossmoyne soils that have a fragipan and are
underlain by till.
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Erosion is the main hazard to farming these soils.
Slepe and underlying bedrock are imitations for most non-
farm uses. Capability unit VIe-2; woodland suitability
group 2ri.

BmE2—Boston-Bration complex, 18 to 25 percent
slopes, moderately eroded. This steep complex is on side
slopes along small drainageways. Most areas are wooded
and range from 2 to 20 acres. About 50 percent of the
complex is Boston soils, and 35 percent is Bratton soils.
The steeper soils commonly have a thin, dark-colored
surface layer. Bedrock outerops are common.

Included with these soils n mapping are Cincinnadti,
Opequon, and Loudon soils. Cincinnati soils have a fragi-
pan but lack limestone residuum in the lower part of the
subsoil. The steeper Opequon soils are shallow to lime-
stone, and the less sloping Loudon soils are underlain by
calcareous shale.

Slope, the hazard of erosion, snd shallowness to lime-
stone are Hmitations for most nonfarm uses. Capability
unit VIe—2; woodland suitability group 2rl.

BnB—Boston-Grayford silt loams, 2 to 6 percent
slepes. This gently sloping complex is on ridgetops and
broad side slopes and, in some places, at the head of
drainageways. Areas range from 4 to more than 100 acres
in size. About 60 percent of the complex is Boston soil,
and 35 percent is Grayford soil. The Boston soil in this
complex has the profile described as representative of the
Boston series. Sink holes are common in areas of this
complex.,

Included with these soils in mapping are Rossmoyne
and Cineinnati soils, which have & fragipan but do not
have limestone residuum in the lower part of the subsoil.
Steeper Bratton soils that are somewhat shallow to Lime-
stone are also included.

Erosion is the main hazard for farming the soils of this
complex. The moderately slow permeability in the lower
part of the subsoil and shallowness to limestone are
limitations for some nonfarm uses. Capability unit Ile—1;
woodland suitability group 2ol.

BnB2—Boeston-Grayford silt loams, 2 to 6 percent
slopes, moderately ereded. This gently sloping complex is
on ridgetops and side slopes and, in some places, at the
head of drainagewnys. Areas range from 4 to more than
100 acres in size. About 60 percent of the complex is
Boston soil, and 30 percent is Grayford soil. The Grayford
soil in this complex hes the profile described as representa-
tive of the Grayford series.

Erosion has removed part of the original surface layer
of these soils, and plowing has mixed some of the upper
part of the yellowish-brown subsoil into the surface layer.
The loss of soil material has resulted in a thinner root
zone and a lower available water capacity. Sink holes
are cominon.

Included with these soils in mapping are Ressmoyne
and Cincinnati soils, which have a fragipan but do not have
limestone residuum in the lower part of the subsoil.
Steeper Opequon and Bratton soils are also included.
Opequon and Bratton soils lack till material, and Ope-
quon soils are underlain by limestone at a depth of less
than 20 inches.

Erosion is the main hazard for farming. The moderately
slow permeability in the subsoil and shallowness to lime-
stone are limitations for some nonfarm uses. Capability
unit Ile—1; woodland suitability group 2o1.
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BoB—Boston-Urban land complex, gently sloping.
This complex consists of areas where grading and digging
have destroyed or covered the original soil. Most areas
have fill or borrow material and are used mainly for urban
and industrial development. There are areas of undis-
turbed Boston soils in undeveloped lots, undisturbed paris
of industrial areas, cemeteries, playgrounds, back parts of
developed lots, and small wooded areas.

The fill areas are adjacent to areas of undisturbed
Boston soils. The fill material is about 1 to 3 feet of clay
loam till and clay residual material.

Included in mapping are areas of Rossmoyne and
Cincinnati soils.

The surface layer of the disturbed areas commonly has
a low content of organic matter and is in poor physical
condition. Seed germination is usually poor because of the
high clay content of the limestone residual material. The
hazard of erosion is moderate, particularly in construction
areas that are without plant cover. Digging operations are
frequently hampered by shallowness to limestone bed-
rock. In addition, if the soil is dry, it is somewhat difficuls
to excavate. Grading also is somewhat hampered by the
stickiness and plasticity of the clay residual material.
Capability unit and woodland suitability group not
assigned. ,

BoC—Boston-Urban land complex, sloping. This com-
plex consists of areas where grading and digging have
destroyed jor covered much of the original soil. Most of
these aread are used for urban and industrial development
in and near Hillshoro.

Most areas of this mapping unit consist of fill or borrow
material, but there are areas of undisturbed Boston soils
in undeveloped lots, in the back parts of developed lots,
and in small wooded areas.

The fill areas are adjacent to areas of undisturbed
Boston soils. The fill material i3 about 1 to 3 feet of clay
loam till and clay residual material. Borrow areas are
characterized by exposed bedrock and residual material
typical of the Boston scils.

This complex contains slightly more clay than Boston-
Urban land complex, gently sloping. Also, it is generally
shallower to limestone residual material and to bedrock.

Included with this complex in mapping are Bratton
soils and some areas of Rossmoyne, Hickory, and Cin-
cinnati soils.

The surface layer of the disturbed areas commonly has
a low content of organic matter and is in poor physical
condition. It is hard when dry. The hazard of erosion is
moderate to severe, particularly in construction areas that
are without plant cover. Shallowness to bedrock, difficulty
of excavation when dry, and stickiness and plasticity of
the clay residual material are limitations for excavation
and grading. Retaining walls are commonly used on up-
slope lot lines. Capability unit and woodland suitability
group not assigned.

Bratton Series

The Bratton series consists of well-drained, gently
sloping to steep soils. These soils formed in thin deposits of
loess and the underlying, fine-textured residuum weathered
from limestone bedrock. They are on dissected, loess-
capped limestone areas of both the unglaciated and the
HMinoian glaciated uplands. The native vegetation was
hardwood forest of btech, oak, hickory, and maple.
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In & representative profile in a cultivated area, the
plow layer is dark grayish-brown silt loam 10 inches thick.
The subsoil extends to a depth of 38 inches. The upper 6
inches is brown and dark grayish-brown silt loam. The
next 9 inches is reddish-brown eclay. The next 8 inches
is dark reddish-brown clay. The Jower 5 inches is dark-
brown clay. The substratum is light yellowish-brown
sandy loam 2 inches thick. Limestone bedrock is at a
depth of 40 inches.

The available water capacity is medium in Bratton soils.
Permeability is moderately slow, and surface runoff is
medium to high. The root zone is moderately deep and 1s
neutral to strongly acid.

Bratton soils are used for farming. Corn, wheat, oats,
soybeans, and tobacco and grass-legume mixtures for
hay and pasture are grown extensively on these soils. A
considerable acreage of the more eroded and steeper
Bratton soils is in forest, or is reverting to forest.

Representative profile of Bratton silt loam, 2 to 6
percent slopes, in a cultivated field 1% miles northwest
of Sinking Spring on State Route 124, 550 yards north-
west of the intersection of State Routes 41 and 124, and
100 feet southwest of State Route 124, in Brush Creek
Township:

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, coarse, subangular blocky structure parting to
moderate, medium, granular; friable; many roots;
neutral; abrupt, smooth boundary.

B1—10 to 16 inches, brown (7.5YR 4/4) silt loam; weak,
medium, subangular blocky structure; friable; com-
mon roots; medium, patchy, pale-brown (10YR 6/3)
silb coatings on vertical and horizontal ped faces;
dark grayish-brown (10YR 4/2) material from the
A horizon in isolated pockets and tongues and along
old root and worm channels; slightly acid; abrupt,
wavy boundary.

T1IB21t—16 to 25 inches, reddish-brown (FYR 4/4) clay;
moderate, fine and medium, subangular blocky
structure; firm; few roots; thin, patchy, brown (7.5YR
4/4) clay films and thick, patchy, light-gray (10TR
7/2) silt coatings on vertichl and horizontal ped
faces; strongly acid; clear, wavy boundary.

ITB22t—25 to 33 inches, dark reddish-brown (5YR 3/4)
clay; weak, eoarse, subangular bloeky structure
parting to strong, fine, angular and subangular
blocky; firm; thin, continuous, dark yellowish-brown
(10YR 4/4) elay films on vertical and horizontal ped
faces; few, medium, prominent, black (L0YR 2/1}
stains and concretions; 4 percent coarse fragments;
medium acid; clear, wavy boundary.

IIB3t—33 to 38 inches, dark-brown (7.5YR 4/4) clay; weak,
coarse, subangular blocky structure parting to mod-
erabe, fine, apgular and subangular blocky; firm; thin,
continuous, dark yellowish-brown (10YR 3/4) clay
films on vertical and horizontal ped faces; 5 percent
eoarse fragments; neutral; abrupt, irregular boundary.

I1C—38 to 40 inches, light yellowish-brown (10YR 6/4) sandy
loam: masgive; very friable; 5 percent coarse frag-
ments; mildly alkaline, calcareous.

ITR-—40 inches, limestone hedrock.

The loess mantle is 10 to 22 inches thick. Reaction in the
golum ranges from slightly acid to medium acid in the B1
horizon, from medium acid fo strongly acid in B2t horizon,
and from elightly acid to mildly alkaline in the B3 horizon.
The limestone residuum is typically 12 to 28 inches thick, The
depth to limestone bedrock ranges from 24 to 40 inches.

The Ap horizon is dark grayish-brown (10YR 4/2) and
brown (10YR 4/3 and 5/3). It has a hue of 7.5YR or 5YR
in eroded areas. In wooded or other undisturbed areas, there
is an Al horizon that is very dark grayish brown (J30YR 3/2},
very dark gray (10YR 3/1), or dark gray {(L10YR 4/1) and is
1 to 4 inches thick.

The B1 horizon is silty clay loam or silt loam, and the B2t
and B3t horizons are clay or silty elay. The B1 horizon is
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brown or dark brown (7.5YR 4/4), dark yellowish bhrown
(10YR 4/3), or yellowish brown (I0YR 5/4) and is 4 to 8
inches thick. The B2t horizon has a hue of 5YR, 7.5YR, or
2.5¥YR, value of 3 to 5, and chroma of 4 to 6. The B3 horizon
is dominantly brown or dark brown (7.5YR 4/4) to dark
reddish brown (5YR 3/4). Silt coatings of pale brown (10YR
6/3), brown (T.5YR 4/4), or light gray (10YR 7/2) are on ped
surfaces in the B1 and upper B2t horizons, The clay films in
the B2t and B3t horizons are patchy or continuous, have a
Igue %f 10YR, 7.5YR, or 5YR, value of 3 to 5 and chroma of

to 6.

In some profiles there is a C horizon that has a hue of 10YR
or T.5YR, value of 5 or 6, and chroma of 3 or 4,

Bratton soils, unlike Beasley soils, have hard limestone
bedrock within a depth of 40 inches. Bratfon scils formed in
loess over clayey residuum of limestone bedrock, but Trappist
and Muse soils formed in residuum of acid shale bedrock,
Markland soils formed in fine-textured lacustrine deposits,
and Miamian =oils formed in Wisconsin glacial till. Bratton
soils do not have the glacial till characteristics of Milton,
Grayford, and Boston soils, They are deeper than 20 inches
to limestone bedrock, and Opequon soils are shallower than 20
inches to limestone bedrock, Boston and Nicholson soils have
a fragipan which Bratton soils lack.

BpB—Bratton silt loam, 2 to 6 percent slopes.
This gently sloping soil is on ridgetops in the residual
uplands. The ridgetops are 150 to 800 feet wide, slightly
convex, and elongated and irregularly shaped. This soil
also is 1n elongated, narrow bands along minor drainage-
ways. It is adjacent to more sloping Bratton or Opequon
soils. Slopes are short. Areas cover 5 to 40 acres.

This soil has the profile described as representative of
the series. It has few to many sinkholes that range from
broad, shallow depressions to small, deep, uncrossable
holes. It is free of limestone outcrops and surface Irag-
ments.

Included with this soil in mapping is moderately well
drained Nicholson silt loam in slight depressions at the
head of small waterways, in narrow bands along the
waterways, or in small, scattered, concave areas. Also
included are moderately eroded spots on the more sloping
areas. In these spots the plow layer is a mixture of the
original surface layer and the upper part of the subsoil,
and the soils are finer textured and are shallower to
bedrock. A few areas have limestone at a depth of more
than 40 inches. .

The hazard of erosion is the main limitation for farming.
Shallowness to bedrock and cracks in the underlying
limestone are limitations for farm ponds. Shallowness to
bedrock, moderately slow permeability, and high shrink-
swell potential are major limitations for homesites,
septic tank absorption fields, road construction, and many
other nonfarm uses. Capability unit Ile-1; woodland
suitability group 2el.

BpB2—Bratton silt loam, 2 to 6 percent slopes, mod-
erately eroded. This gently sloping soil is on ridgetops
in the residual uplands. The ridgetops are 150 to 800
feet wide, slichtly convesx, and elongated and irregularly
shaped. A large acreage of this soil is at the head of small
drainageways and is in elongated, narrow to medium
width bands slong minor drainageways where slopes are
generally short and convex. This soil is adjacent to more
sloping Bratton or Opequon soils. Areas cover 5 to 40
acres.

This soil has a profile similar to the one descrlb.ed as
representative of the series, but its plow layer is a mixture
of the original surface layer, and the upper part of the
subsoil is redder and is somewhat finer textured.
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Included with this soil in mapping are moderately
well-drained Nicholson soils. Also included are many
spots of a severely eroded soil. This soil has a surface
layer composed entirely of silty clay or clay loam subsoil
material, and shallow gullies and limestone outcrops
and rock fragments are common. The soil tends to become
hard and cloddy if it is cultivated when too wet. Some
slightly eroded areas and sinkholes are also included.

The main limitations for farming are the moderate
erosion that has already occurred and the hazard of
further erosion if the soil is used for crops. Loss of the
surface layer has resulted in a thinner root zone and a
lower available water capacity. Because of the many
sinkholes and the shallowness to underlying fractured
bedrock, this soil is poorly suited for farm ponds and
many other nonfarm uses. Capability unit Ile—1 ; woodiand
suitability group 2cl.

BpC2—Bratton silt loam, 6 to 12 percent slopes,
moderately eroded. This soil is commonly on side slopes
along streams and drainageways and on broad, irregularly
shaped, low ridges in the uplands. The downhill slopes are
generally short, but areas of the soil run laterally along
the streams or minor drainageways for several hundred
feet. This soil also is commonly upslope from adjoining
steeper Opequon soils. Areas range from 1 to 95 acres but
are commonly 5 to 20 acres. :

This soil has a profile similar to the one described as
representative of the series, but its surface layer is a
mixture of the original surface layer and subsoil material,
is redder, and is somewhat finer textured. There are many
sinkholes. Seep areas or wet-season springs are common at
the base of slopes.

Included with this soil in mapping are small areas of
Nicholson silt loam. Larger areas of more shallow Opequon
soils are included, especially on the steeper, more eroded
slopes and around sinkholes. Dark-colored soils are in
depressions at the head of small waterways, at the base
of the slopes, or in narrow bands along drainageways, Also
included are severely eroded spots that have some shallow
gullies, bedrock outcrops, and fragments of limestone,
chert, and geodes. These spots have a surface layer of
silty clay loam. During dry seasons many cracks, % to ¥
inch wide, develop in the more eroded areas, and the soil
tends to become cloddy and hard if it is cultivated when
too wet.

The main limitations for farming are the moderate
erosion that has already occurred and the hazard of
further erosion if the soil is used for crops. The soil is
better suited to pasture and to legume and grass mix-
tures for hay or silage. Shallowness to rock is a limitation
for ponds, homesites, and some other nonfarm uses.
Capability unit IIle-1; woodland suitability group 2el.

BpD2—Bratton silt loam, 12 te 18 percent slopes,
moderately eroded. This moderately steep soil is com-
monly on side slopes along streams and drainageways
and on_broad, irregularly shaped, low ridges in the up-
lands. Downhill slopes are generally short, but areas of
the soil run laterally along the streams or minor drain-
ageways for several hundred feet. This soil is commonly
upslope from adjoining steeper Opequon soils. Arveas
cover 3 to 12 acres.

This soil has a profile similar to the one described as
representative of the series, but its surface layer is a
nuxture of the original surface layer and subsoil material,
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is redder, and is somewhat finer textured. Seep areas or
wet-season springs are common at the base of the slopes.

Included with this soil in mapping are shallow Qpequon
soils and shallow, dark-colored Gasconade soils. The
Opequon soils are in depressions, at the base of slopes, or
in narrow bands along drainagewsys. Also included are
many severely eroded areas that have bedrock outcrops,
shallow gullies, and fragments of limestone, chert, and
geodes on the surface. These areas have a surface layer
of silty clay loam to clay. Many cracks, % to % inch wide,
develop during dry seasons in the severely eroded areas.
Many slightly eroded areas where the soil has been in
woodland or permanent pasture are also included.

This soil is suited to lHmited farming, but it is better
suited to permanent pasture or woodland because of the
slope and erosion. Shallowness to bedrock, slow permea-
bility, high shrink-swell potential, and slope are limita-
tions for homesites and many other nonfarm uses. Ca-
pability unit IVe-3; woodland suitability group 2¢2.

BrD3—Bratton silty clay loam, 12 to 18 percent slopes,
severely eroded. This soil is commonly on side slopes
along streams and drainageways and on broad, irregularly
shaped, low ridges in the uplands. Downhill slopes are
generally short, but areas of the soil run laterally along the
streams or minor drainageways for several hundred feet.
This soil is commonly upslope from adjoining steeper
Opequon soils. Areas cover 3 to 12 acres.

This soil has a profile similar to the one described as
representative of the series, but its surface layer is chiefly
subsoil material, is redder, and is silty clay loam or clay
rather than silt loam. Seep areas or wet-season springs are
common at the base of the slopes.

Included with this soil in mapping are areas of shallow
Opequon =oils and shallow, dark-colored Gasconade soils.
The more eroded, steeper Opequon soils are around sink-
holes, and the Gasconade soils are in depressions, at the
base of slopes, or in narrow bands along drainageways. Also
included are many severely eroded areas that have bedrock
outerops, shallow gullies, and fragments of limestone,
chert, and geodes on the surface. Numerous cracks, %
and ¥ inch wide, develop during dry seasons in the more
gseverely eroded areas. Many slightly eroded areas are
included where the soil has been in woodland or permanent
pasture. )

This soil is stieky when wet and hard when dry. If is so
severely eroded that cultivation is generally not practical.
Bedrock is nearer the surface than in other Bratton soils;
it is general y at a depth of 20 to 30 inches. This soil is
poorly suited to most farm and nonfarm uses. It is better
suited to permanent pasture or woodland. Capability
unit Vie-2; woodland suitability group 2¢2.

Brookston Series

The Brookston series consists of dark-colored, nearly
level to depressional soils that are very poorly drained.
These soils formed in loamy glacial till of Wisconsin
Age. They are on uplands. The native vegetation was
hardwood forest in which maple, ash, elm, and swamp
oaks were dominant. )

In a representative profile in a cultivated ares, the plow
layer is very dark brown silty clay loam 8 inches thick.
The layer below that black silty clay loam 10 inches thick.
The subsoil extends to a depth of 60 inches. The upper 15
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inches is dark-gray to grayish-brown clay mottled with
yellowish brown, The lower 27 inches is gray and yellowish-
brown loam. The substratum is dark yellowish-brown,
calcareous clay loam to a depth of 65 inches.

The available water capacity is high in Brookston soils.
Permeability is moderately slow, and surface runoff
is slow to ponded. The water table is high during wet
seasons. The root zone is deep and is commonly slightly
acid to mi'dly alkaline.

Brookston soils are used mostly for corn, soybeans, and
wheat, and some areas are used for grass-legume mixtures
for hay and meadow. A small acreage is in permanent
pasture or woodlots.

Representative profile of Brookston silty clay loam, in
a cultivated field 2% miles north-northwest of Greenfield
on Martinsburg Road Bast, % mile west of Bonner Road,
350 yards south of Fayette County line, and 100 yards
north of Martinsburg Road Bast, in Madison Township:

Ap—0 to 8 inches, very dark brown (10YR 2/2) silty clay
loam, very dark grayish brown (10YR 3/2) when
rubbed; moderate, fine, subangular blocky structure;
friable; many roots; less than 2 percent pebbles;
mildly alkaline; abrupt, smooth boundary.

A12—8 to 18 inches, black (I0YR 2/1) silty clay loam, very
dark brown (10YR 2/2) when rubbed; common, fine,
distinet, brown (10YR 4/3) moitles; moderate,
medium, prismatic structure parting to sirong,
medium, subangular blocky; firm; eommon roots;
less than 2 percent pebbles; slightly acid; clear, wavy
boundary.

IIB1tg—I18 to 23 inches, dark-gray (10YR 4/1} clay, common,
fine and medium, distinct, yellowish-brown (10 YR 5/6)
motéles; moderate, medium, prismatic structure
parting to moderate, medium, subangular blocky;
firm; common roots; thin, patchy, very dark gray
(N 3/0) clay films on vertical and horizontal ped faces;
less than 5 percent pebbles; slightly acid; clear,
irregular boundary.

IIB21tg—23 %o 33 inches, grayish-brown (10¥YR 5/2) clay;
many, medium, distinet, yellowish-brown (10YR. 5/4
and 5/6) mottles; moderate, medium, prismatic
strueture parting to moderate, medium, subangular
blocky: firm; few roots; thin, continuous, very dark
gray (LWOYR 3/1) and dark-gray (10YR 4/1) clay
films on vertical ped faces and thin very patchy clay
films on horizontal ped faces; 7 percent pebbles;
neutral; clear, irregular boundary.

1IB22tg—33 to 40 inches, gray (10YR 6/1) and yellowish-
brown (10YR 5/6) clay loam; weak, medium, pris-
matic structure parting to weak, medium, subangular
blocky; firm; thin, very patchy, dark grayish-brown
{10YR 4/2) and very dark gray (10YR 3/1) elay
films on vertical ped faces; 7 percent pebbles; mildly
alkaline; gradual, wavy boundary.

ITB3g—49 to 60 inches, gray (10YR 6/1) and yellowish-brown
(10YR 5/6) clay loam; weak, coarse, subangular
blocky structure; friable; 7 percent pebbles; mod-
erately alkaline; clear, irregular boundary,

IIC—80 to 85 inches, dark yellowish-brown (10YR. 4/4) clay
loam; few, coarse, distinet, very dark gray (I0YR
3/1) mottles; massive; friable; 10 percent pebbles;
mildly alkaline, calcareous.

The solurn ranges from 34 to 65 inches in fhickness, but
typically is 40 to 50 inches thick. The loess mantle is 0 to 20
inches thick. Reaction in the solum ranges from slightly aeid
to moderately alkaline.

The A horizon is silty clay loam or silt loam. It is most
commonly 12 to 18 inches thick, but it ranges from 10 to 26
inches in thickness. The A horizon is black (10YR 2/1) to very
dark grayish brown (10YR 3/2).

The IIBIt horizon ranges from dark gray (10YR 4/1) to
gray (10YR 5/1) and has mottles in a hue of 10YR or 7.5YR,
value of 4 through 6, and chromsa of 4 through 6. The 11B2t
and IIB3%t horizons are dark gray (N 4/0) to grayish brown
{10YR 5/2) and have mottlez in a hue of 10YR or 7.5YR,
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valie of 4 to 6, and chroma of 4 through 6. The IIB1t and
1IB2t horizons range from clay loam to eclay, the IIB3
horizon ranges from silty elay loam to loam, and the IIC
horizon ranges from eiay loam to loam. ‘

The Brookston soils in Highland County have a higher
clay content in the upper part of the B horizon than is defined
in the range for the series. This difference, however, does not
alter their asefulness of behavior.

Brookston soils are a part of two drainage sequences. One
includes well drained Miamian soils, moderately well drained
Celina soils, and somewhat poorly drained Crosby soils, and
the other includes well drained Russell soils, moderately well
drained Xenia soils, and somewhat poorly drained Fincastle
soile. Brookston soils contain more clay in their B horizon
and are less acid than Patton soils. They have a C horizon of
loamy glagial till, but Patton scils are underlain by gitty
sediment, Westland soils by sand and gravel, Millsdale soils
by limestone bedrock, and Montgomery soils by clayey sedi-
ment. Brockston soils are very poorly drained, and Dana soils
are moderately well drained.

Bs—Brookston silt loam. This nearly level to depres-
sional, dark-colored soil is in broad areas, in fan-shaped
aress at the head of drainagewsays, and in narrow strips
along waterways. Where this dark-colored soil is on the
Reesville end moraine, it is adjacent to light-colored
Miamian, Celina, and Crosby soils. South of the Reesville
end moraine, it is next to Miamian-Russell, Celina-
Xenia, and Crosby-Fincastle complexes. Areas range
from 2 to 70 acres, but most are 3 to 20 acres. On the
Reesville end moraine, areas generally cover 2 to 6 acres.

This soil has a profile similar to the one described as
representative of the series, but its surface layer contains
less clay. The silt loam surface layer of this soil 1s easier
to till and is less likely to become cloddy than Brookston
silty clay loam.

Tncluded with this soil in mapping are Crosby soils and
small isolated knolls of Celina silt loam, 2 to 6 percent
slopes. Dark-colored, moderately well drained Dana soils
are commonly included in transitional or more sloping
border areas near better drained soils. }

Wetness is a moderate limitation for farming. The soil
is also subject to seepage, ponding, and deposition of
inwash material from surrounding soils. These are also
limitations for most nonfarm uses. Capability unit [ITw—4;
woodland suitability group 2wl.

Bt—Brookston silty clay loam. This nearly level to
depressional, dark-co’ored soil is in broad areas, fan-shaped
areas at the head of drainageways, and narrow strips along
waterways. Areas are generally 2 to 50 acres; however,
near New Vienna, areas are as large as 500 acres and extend
into the adjoining county. Where this dark-colored soil is
on the Reesville end moraine, it is adjacent to light~
colored Miamian, Celine, and Crosby soils. South of the
Reesville end moraine, it is next to Miamian-Russell,
Celina-Xenia, and Crosby-Fincastle complexes. This soil
has the profile described as representative of the series.

Tneluded with this soil in mapping are Crosby soils and
small isolated knolls of Celina silt loam, 2 to 6 percent
slopes. A few areas that have either a thinner or tbmker
dark-colored sur’ace layer than the one described in the
representative profile are also included. D&rktcolored,
moderately well drained Dana soils are cornmonly included
in transitional or more sloping border areas near better
drained soils. ]

Wetness is the main limitation of this soil for farming.
The soil is subject to seepage from surrqundmg areas,
and depressional or concave areas are subject to surface
ponding of long duration. If the soil is plowed when too
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wet, the surface layer is likely to be cloddy. Wetness,
moderately slow permeability, & seasonal high~ water
table, surface ponding, and a high shrink-swell potential
are limitations for homesites, septic tank absorption
fields, and other nonfarm uses. Capability unit ITw—4;
woodland suitability group 2wl.

Cana Series

The Cana series consists of moderately well drained to
well drained, gently sloping to very steep soils on uplands.
These soils formed mainly in loess and the underlying
IHlioncian glacial till over shale bedrock. The native
vegetation was hardwood forest in which oak, beech,
maple, and yellow-poplar were dominant.

In a representative profile, the plow layer is dark
grayish-brown silt loam § inches thick. The subsurface
layer is brown and dark grayish-brown heavy silt Joam 4
inches thick. The subsoil extends to a depth of 43 inches.
The upper 5 inches is brown silty clay loam. The next
10 inches is brown clay loam. The next 8 inches is strong-
brown clay loam that has light brownish-gray mottles.
The lower 7 inches is brown silty clay that has light-gray
and yellowish-red mottles. The substratum is light
brownish-gray, strong-brown, and reddish-brown clay
that extends to a depth of 55 inches. Shale bedrock is
below that,

The available water capacity is medium in Cana soils.
Permeability is slow, and surface runoff is medium to
rapid. The root zone is moderately deep and is neutral
to very strongly acid.

Cana soils are used mainly for permanent pasture and
woodland. Some corn, small grains, and grass-legume
mixtures for hay and pasture are grown on the gently
sloping and sloping Cana soils.

Representative profile of Cana silt loam, 2 to 6 percent
slopes, 2% riles south-southeast of Rainsboro, 3% miles
northeast of Carmel, 660 yards north-northwest of the
intersection of Barrett Mill Road and Brier Hill Road,
and 100 feet east and 100 feet south of Brier Hill Road, in
Paint Township:

Ap—~0 to 9 inches, dark grayish-brown (10YR 4/2) silt Joam;
moderate, medium, granular structure; friable; many
roots; few pebbles; neutral; abrupt, smooth boundary.

A2—9 to 13 inches, brown (7.5YR 4/4) and dark grayish-
prown (10YR 4/2) heavy silt loam; moderate, fine,
subangular blocky structure parting to moderate,
medium, granular; friable; many roots; few pebbles;
slightly aecid; clear, wavy boundary. i

ITB1t—13 to 18 inches, brown {7.5YR 4/4) silty clay loam;
moderate, fine and medium, subangular blocky
structure; friable; common roots; thin, very patchy,
yellowish-brown (10YRR 5/4) clay films on vertical and
horizontal ped faces; dark grayish-brown (10YR 4/2)
organic stajns on some ped faces and in old root
channels; 5 percent pebbles; medium acid; clear,
wavy boundary.

IIB21i—18 to 23 inches, brown (7.5YR 4/4) clay loam; strong,
medium, subangular blocky structure; firm; common
roots; thin, patehy, yellowish-brown (H0YR 5/4) and
brown (7.5YR 5/4) clay films on vertical and hori-
zontal ped faces; dark grayish-brown (10YR 4/2)
stains and coatings in old root channels; 8 percent
pebbles; strongly acid; gradual, wavy boundary.

TTB22t—23 to 28 inches, brown (7.5 YR 4/4) clay loam; strong,
medium, subangular blocky structure; firm; common
roots; thin, patchy, yellowish-brown (IOYR 5/4} and
brown (7.6YR 5/4) clay films on vertical and hori-
zontal ped faees; grayish-brown (10YR 5/2) stains
and coatings in old root channels; common, fine,
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prominent, black (10YR 2/1) stains and concretions;
10 percent pebbles; strongly acid; eclear, wavy
houndary.

I1B23t—28 to 36 inches, strong-brown (7.5YR 5/6) clay loam;
common, fine, preminent, light brownish-gray (2.5YR
6/2) mottles; strong, fine and medinm, subangular
blocky structurs; firm; few roots; thin, patchy, red-
dish-brown (5YR 4/4) and yellowish-brown {(10YR
5/4) clay films on vertical and horizontal ped faces;
eommon, fine, prominent, black (10YR 2/1) stains and
concretions; 10 percent pebbles; very strongly acid;
clear, smooth boundary.

IIIB3t—36 to 43 inches, brown (7.5YR 4/4) silty clay; com-
mon, medium, prominent, light-gray (I0YR 7/1)
mottles and common, fine, proeminent, yellowish-red
(5YR 4/6) mottles; weak, medium, subangular blocky
strugture; firm; common, fine, prominent, black
(10YR 2/1) stains and concretions; 20 percent pebbles;
very strongly acid; gradual, smooth boundary.

TIIC—43 to 55 inches, light brownish-gray (10YR 6/2),
strong-brown (7.6YR 5/6), and reddish-brown (6YR
4/4) clay; moderate, medium, platy structure; very
firm; shale fragments of gray (10YR 6/1), dark gray
{(10YR 4/1), and very dark grayish brown (10YR
3/2); extremely acid.

IIIR—255 inehes, shale bedrock.

The solum is 30 to 60 inches thick. The loess cap ranges
from 0 to 18 inches in thickness, but is typically 6 to 14 inches
thick. Reaction in the Ap horizon through the IIB2t horizon
is neutral to very strongly acid, and in the B3 horizon and C
horizon is strongly acid to extremely acid.

The Ap horizon is dark grayish brown (10YR. 4/2)}, brown
(10YR 5/3), or dark brown (10YR 4/3). In wooded areas and
other undisturbed areas, there is an Al horizoh that is very
dark prayish brown (I0YR 3/2) or very dark brown {10YR
2/2) and is 1 to 4 inches thick. There is alsc a brown (7.AYR
5/4 and 4/4) or yellowish-brown (10YR 5/4) A2 horizon 2 to 6
inches thick.

The Bit and B2t horizons are 10 to 36 inches thick. They
are heavy silt loam, silty clay loam, or ¢lay loam. The Blt and
B2t horizons are mainly brown or dark brown (7.5YR 4/4 and
5/4), vellowish brown (10YR 5/4 and 5/6), or strong brown
(7.5YR 5/6). ]

The ITIC horizon is brown (10YR 4/3), light brownish gray
(10YR 6/2), strong brown {7.5YR 5/6), and reddish brown
(5YR 4/4). )

Cana soils formed in loess and the underlying glacial till,
and Muse and Trappist soils formed in shale residuum. Cana
soils are underlain by acid shale bedrock, and Loudon and
Jessup soils are underlain by calcareous shale bedrock.

CaB—Cana silt loam, 2 to 6 percent slopes. This
gently sloping soil is on Illinoian glaciated toe slopes of
the Allegheny Plateau and on some of the ridgetops in
the Wisconsin glaciated part of the county. Seme areas
of this soil are narrow to broad and oval or rounded to
irregularly shaped, but most are elongated. They range
from 3 to 25 acres, but most are 3 to 15 acres. Slopes are
medivm in length and are convex. )

This soil is near Miamian and Celina soils in the Wis-
consin glaciated area. It is near gently sloping or steeper
Colyer and Trappist soils on the Illinoian glaciated toe
slopes of the Allegheny Plateau. It commonly joins
Rossmoyne soils. This soil has the profile described as
representative of the series. .

Included with this soil in mapping, meainly in the
Wisconsin glaciated area, are some moderately eroded
Cana soils.

The hazard of erosion is moderate if this soil is farmed.
Slow permeability, shallowness to shale bedrock, and
moderate shrink-swell potential are limitations for many
nonfarm uses. Capability unit ITe~4; woodland suitability
group 3ol.

CaC2—Cana silt loam, 6 to 12 percent slopes, moder-
ately eroded. This soil is on somewhat dissected toe slopes
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on the Allegheny Plateau and on side slopes in the glaci-
ated part of the county. The side slopes may be convex or
concave. Areas range from 2 to 40 acres, but most are 3
to 15 acres. This soil has a profile similar to the one de-
scribed as representative of the series, but the plow layer
is partly material from the upper part of the subsoil, is
browner, and contains less loess.

Included with this soil in mapping are areas that are
slightly eroded and small sreas of Miamian and Rossmoyne
solls In the Wisconsin and Illinoian glaciated areas.
Scattered small, severely eroded spots are also included.

The hazard of erosion is severe if this soil is used for
crops. Slow permesbility and shallowness to shale bed-
rock are limitations for most nonfarm uses. Capability
unit ITTe-5; woodland suitability group 3ot.

CaD2—Cana silt loam, 12 to 18 percent slopes, moder-
ately eroded. This soil is in cleared and wooded areas on
dissected, glaciated toe slopes on the Allegheny Plateau.
Areas of this soil are broad and rounded to Irregularly
shaped, but most are elongated and are on ridgetops
between other steeply dissected Cana soils. They range
from 3 to 12 acres. This soil is near steeper Colyer-Trappist
complexes.

This soil hag a profile similar to the one described as
representative of the series, but nearly half of its original
surface layer has been removed through erosion. The
remaining part of the plow layer is subsoil material.

Included with this seil in mapping are small areas of
Miamian or Rossmoyne soils. Near the Miamian soils,
this soil is slightly less acid throughout the profile than
near the Rossmoyne soils.

Moderately steep slopes, erosion, moderate to low
natural fertility, and the very high lime requirement are
severe limitations of this soil for crops. Shallowness to
shale bedrock, slow permeability, moderate shrink-swell
potential, and slope are limitations for nonfarm uses.
Capability unit IVe-5; woodland suitability group 3rl.

al—Cana silt loam, 18 to 35 percent slopes. This
soil is generally in somewhat elongated areas adjacent to
drainageways in dissected toe slopes on the Allegheny
Platean. Areas generally range from 3 to 15 acres, but one
area is 60 acres.

Included with this soil in mapping are small areas of
Colyer-Trappist complexes and Hickory soils. Small
areas of moderately eroded Cana soils are also included.

More than half the acreage of this soil is wooded. The
rest has been cleared and cultivated but now is reverting
to trees or is kept in permanent grass. This soil is best
suited to woodland. Slope, the severe hazard of erosion
when cleared of vegetation, and shallowness to bedrock
are severe limitations for almost all other uses. Capability
unit VIe-3; woodland suitability group 3rl.

Casco Series

The Casco series consists of well-drained, moderately
steep to steep soils that are shallow to sand and gravel.
Casco soils formed in outwash material that overlies
layers of calcareous sand and gravel of Wisconsin Age.
They are on dissected outwash plains, high stream terraces,
valley trains, and glacial kames. The native vegetation was
hardwood forest in which oak and hickory were dominant.

In a representative profile in a farmed area, the surface
layer is dark grayish-brown gravelly loam 4 inches thick.
The subsoil is brown gravelly loam in the upper 2 inches.
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Below that, to a depth of 20 inches, it is firm, dark-brown
gravelly clay loam that grades to gravelly sandy clay
foam in the lower part. The substratum is friable, yellow-
ish-brown, gravelly sandy loam that grades to loose,
yellowish-brown sand and gravel below a depth of 40
inches.

The available water capacity is low in Casco soils.
Permeability is moderate to moderately rapid in the
surface layer and subsoil and is moderately rapid to
rapid in the gravelly substratum. The root zone is shallow
and is commonly neutral to medium acid.

Casco soils are used mainly for hay and pasture. A
large acreage of the steeper Casco soils is in forest. A
small part of the cleared acreage is idle and is reverting
to forest.

Representative profile of Casco gravelly loam, 18 to 35
percent slopes, moderately eroded, In a cultivated field 13
ailes south-southeast of Centerfield, 75 yards sast of Cope
Road, and 75 yards south of barn, in Paint Township:

Ap—0 fo 4 inches, dark grayish-brown (10YR 4/2) gravelly
loam; moderate, fine and medium, granylar struciure;
friable; many roots; 5 percent vesicular pores; 15
percent pebbles; neutral; abrupt, wavy boundary.

Blt—4 to 6 inches, brown (10 YR 4/3) gravelly loam; moderate,
fine and medium, subangular blecky structure;
friable; common roots; 5 percent tubular pores;
thin, very patchy, dark grayish-brown (10YR 4/2)
clay films on vertical and horizontal ped faces; 20
percent pebbles; slightly acid; clear, wavy boundary.

B2it—6 to 10 inches, dark-brown (7.5YR 4/4) graveily clay
loam; moderate, medinm, subangular blocky strue-
ture; firm; few roots; 10 persent tubular pores; thin,
-very patehy, brown {7.5YR 4/2) clay films on vertical
and horizontal faces; 25 percent pebbles; slightly
acid; clear, wavy boundary.

B22t—-10 to 16 inches, dark-brown (7T.5YR 4/4) gravelly
clay loam; moderate, fine and medium, subangular
blocky structure; firm; few roots; 10 percent tubular
pores; medium, patchy, brown (7.5YR 4/2} and dark-
brown {7.5YR 3/2) clay films on vertical and hori-
zontal ped faces; 35 percent pebbles; slightly acid;
clear, wavy boundary.

B23t—16 to 20 inches, dark-brown (7.5YR 4/4) gravelly
sandy elay loam; moderate, fine and medium, sub-
angular blocky structure; firm; few roots; 10 percent
tubular pores; medium, patehy, brown (7.5YR 4/2)
and dark-brown (7.5YR 3/2) clay films on vertical
and horizontal ped faces; 35 percent pebbles; neutral;
clear, wavy boundary.

ITC1—20 to 40 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam; massive; friable; 45 percent pebbles;
mildly alkaline, caleareous; clear, irregular boundary.

11C2—40 to 60 inches, yellowish-brown (10YR 5/4) sand and
gravel; single grained; loose; mildly alkaline,
calecareous.

The Ap or Al horizon is dark grayish brown (10YR 4/2)
brown (I0YR 4/3), or yellowish brown {10YR 5/4).

The Bit and B2t horizons are dark brown (10YR 4/3 and
7.5YR 4/4), brown (10YR 5/3 and 7.5YR 4/2 and 5/4), or
vellowish brown (10YR 5/4). The Blt and B2t horizons are 25
to 50 percent sand. .

The upper part of the Bit and B2t horizons is glightly acid
or neutral, bui in some places fhe lower part is mildly alkaline,
The B2t horizon is gravelly clay loam, sandy loam, or gravelly
sandy elay loam 5 to 16 inches thick. The depth to free car-
bonates ranges from 10 to 24 inches.

The C horizon is massive gravelly sandy loam or single
grained, poorly sorted to well-sorted, caleareous sand and
gravel.

Casco soils are part of the drainage sequence that includes
well-drained Fox soils. Casco soils have a thinner B2t horizon
and are shallower to calcareous sandy and gravelly outwash
than Fox soils. They have more clay in the solum and are
shallower 1o sand and gravel than Stonelick soils. They have 2
much thinner solum, a less developed profile, and a much
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higher base saturation than Negley soils, and they are not so
deeply leached. Casco soils formed in loamy outwash material
over calcarcous sand and gravel, but Kendallville soils lack
the calearecus sand and gravel substratum,

CcD3—Casco gravelly loam, 12 to 18 percent slopes,
severely eraded. This moderately steep soil is on terraces
and in narrow, elongated bands along streams and minor
drainageways. It is also on irregularty shaped, gravelly
hillsides of glacial kames, eskers, and moraines in the
uplands. Areas range from 5 to 15 acres. Fox, Ockley,
and Miamian soils are on adjacent higher areas, and Fox
and Ockley soils are on adjacent downslope terraces.

This soil has a profile similar to the one described as
representative of the series, but the surface layer is mostly
of subsoil material and is more gravelly. Limy sand and
gravel are exposed in many places. This soil is more
droughty than other Casco gravelly loams. There are
many small, shallow gullies. A few of the deeper gullies
cannot be crossed with farm equipment.

Included with this soil in mapping in the uneroded,
wooded areas are soils that have a dark surface layer.

Slope, severe erosion, and droughtiness are limitations
for farming and for nonfarm wses., Capability unit VIe-1;
woodland suitability group 3f1.

CcF2—Casco gravelly loam, 18 to 35 percent slopes,
moderately eroded. This steep to very stesp soll is on
terraces and in narrow, elongated bands along streams
and minor drainageways. It is also on irregularly shaped,
gravelly hillsides of glacial kames, eskers, and moraines
i the uplands. Areas range from 5 io 15 acres. Fox,
Ockley, and Miamian soils are on adjacent higher areas,
and Fox and Ockley soils are on adjacent downslope
terraces.

This soil has the profile deseribed as representative of
the series. Its surface layer is a mixture of the original
surface layer and the upper part of the subsoil. It is some-
what coarser textured, more gravelly, and lighter colored
than uneroded Casco soils in wooded areas.

Included with this soil in mapping in uneroded wooded
areas are soils that have a dark surface layer. Also in-
cluded are some small areas that are severely eroded
and contain small gullies. These areas have a very gravelly,
sandy surface layer, and limy sand and gravel is exposed.

Slope, erosion, and droughtiness are limitations for
farming and for nonfarm uses. Capability unit VIIe-1;
woodland suitability group 3{1.

Celina Series

The Celina series consists of moderately well drained,
nearly level to gently sloping soils that formed in thin
loess and underlying Wisconsin Age glacial till. The
Celina soils are on loess mantled glacial till plains. The
native vegetation was hardwood forest in which maple,
beech, oak, and hickory were dominant.

In a representative profile in a cultivated area, the
surface layer is brown silt loam 7 inches thick. The
subsoil extends to a depth of 39 inches. The upper 9
mches is yellowish-brown silty clay loam. The next 6
inches is dark yellowish-brown silty clay that has grayish-
brown and yellowish-brown mottles. The next 8 inches
is dark yellowish-brown clay that has light brownish-gray
and yellowish-brown mottles. The lower 9 inches is
yellowish-brown cley loam that has yellowish-brown,
light brownish-gray, and dark grayish-brown mottles.

80IL SURVEY

The substratum is yellowish-brown loam that has light
brownish-gray and yellowish-brown mottles and exfends
to a depth of 60 inches.

The available water capacity is medium in Celina
soils. Permeability is moderately slow, and surface
runoff is slow to medium. The root zone is moderately
deep and is commonly neutral to very strongly acid.

Celina soils are used mainly for corn, soybeans, wheat,
and grass-legume mixtures for hay and pasture. A small
acreage 1s in permanent pasture or woodland.

Representative profile of Celina silt loam, 2 to 6 per-
cent slopes, in a cultivated field 2% miles northeast of
Greenfisld on Martinsburg Road East, % mile south of
the intersection of Limes Road and Martinsburg Road
East, and 85 yards east of Limes Road, in Madison

Township:

Ap—0 1o 7 inches, brown {(10YR 4/3) silt loam; weak, medium,
granular strocture; very friable; many roots; few
pebbles; abrupt, smooth boundary. ]

B1—7 to 10 inches, yellowish-brown (10YR 5/4) silty clay
loam; weak, medium, subangular blecky structure;
friable; common roots; few pebbles; very strongly
acid; clear, wavy boundary.

IIB21t—10 to 16 inches, yellowish-brown (I0YR 5/4} silty
clay loam; modetate, fine and medium, subangular
blocky structure; firm; few roots; thin, very patchy,
brown (10YR 4/3) clay films on vertical and hori-
zontal ped faces; thin, patchy, brown (10YR 5/3)
and very pale brown {(10YR 7/3), dry silt coalings
on vertical ped faces; 4 percent pebbles; very strongly
aecid; gradual, wavy boundary.

1IB22t—16 to 22 inches, dark vellowish-brown (I0YR 4/4)
sitby elay; common, medium, distinet, grayish-brown
{(10YR 5/2) and yellowish-brown (10Y R 5/6) mottles;
strong, medium, subangular and angular blocky strue-
ture; firm ; few roots; thin, patchy, brown (10YR 4/3)
clay films on vertieal and horizontal ped faces; thin,
patehy, brown (10YR 5/3) and very pale brown
(10YR 7/8), dry silt coatings on veriical and hori-
zontal ped faces; common, prominent, black (10YR
2/1) stains and concretions; 4 percent pebbles; medium
acid; clear, wavy boundary.

IIB23t—22 to 30 inches, dark yellowish-brown (10YR 4/4)
clay; cominon, medium, distinet, light brownish-
gray (10YR 6/2) and yellowish-brown {(10YR 5/6)
mottles; moderate, medium, prismatic struecture
parting to sirong, medium, angular, and subangular
blocky; firm; few roots; thin, patchy, dark yellowish-
brown (10YR 3/4) clay films on horizontal ped faces
and medium, continuous, dark yelowish-brown,
(10YR 3/4) clay films on vertical ped faces; common
fine, prominent, black (L0YR 2/1) stains and con-
cretions; 4 percent pebbles; slightly acid; clear, wavy
boundary.

ITB3t--30 to 39 inches, yellowish-brown (10YR 5/4) clay
loam; few, fine, distinet, yellowish-brown (10YR
5/8) mottles and common, medium, distinct, Hght
brownish-gray (10YR 6/2) and dark grayish-brown
(I0YR 4/2) motiles; weak, coarse, subangular blocky
structure; firm; few roots; thin, patchy, dark
yellowish-brown: {(10YR 3/4) clay films on verfical
ped faces; few, fine, prominent, black (I0YR 2/1)
stains and concretions; 10 percent pebbles; mildly
alkaline, calcareous in isolated spots; gradual, wavy
boundary.

T1C0—39 to 60 inches, vellowish-brown (10YR 5/4) loam;
common, medium, distinet, light brownish-gray
{10YR 6/2) and yellowish-brown (10YR 5/8) moftles;
massive; firm and compact; 15 percent pebbles;
mildly alkaline, calcareous.

The thickness of the solum and the depth to caleareocus
till is 20 to 40 inches. The loess cap is 0 to 18 inches thick.
Reaction in the solum is medium acid to neutrai in the A
horizon, very strongly acid to neutral in the upper part of the B
horizon, and slightly acid to mildly alkaline in the lower part
of the B horizon.
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The Ap horizon is dark grayish brown (10YR 4/2), grayish
brown (10YR 5/2), or brown {10YR 4/3). Profiles in undis-
turbed areas have an Al horizon, 1 to 4 inches thick, that is
very dark grayish brown (10YR 3/2) or black {(10YR 2/1).

The Bl horizon is mainly yellowish brown (10YR 5/4 and
5/8). The B2 horizon has a hue of 7.6YR or 10YR, value of 4
or 5, and chroma of 4. The B1 and B2t horizons are silty clay
loam, silty clay, and clay. Clay films on ped faces in the B2t
horizon are dark grayish brown (10Y R 4/2), brown {10YR 4/3),
or dark yellowish brown (10YR 3/4). Mottles have 2 hue of
10YR, value of & or 6, and chroma of 2 through 8.

The C horizon is yellowish brown (10¥YR 5/4) or brown
(10YR 5/3).

Celina soils are part of the drainage sequence that includes
well-drained Hennepin and Miamian soils, somewhat poorly
drained Crosby soils, and very poorly drained Broockston soils.
Celina soils have a thinner loess cap and are shallower to
caleareous tll than Xenia soils. They have a higher clay
content in the B2t horizon than the Xenia soils. Celina soils
are underlain by glacial #ill, and Markland soils are underlain
by lacustrine material. They lack the calcarecus shale residuum
and bedrock underlying the Loudon soils.

CeB—Celina silt loam, 2 to 6 percent slopes. This
gently sloping soil is in broad sreas that lie between
Miamian and Crosby soils, in areas along minor drainage-
ways, and on some long, narrow ridgetops in the some-
what dissected uplands. Most slopes are slightly concave
but some are slightly convex, and they vary in length and
width. Areas generally range from 3 to 30 acres, but some
are as large as 50 acres,

This soil has the profile described as representative of
the series. In most places only a little of the original
surface layer has been removed through erosion. In a few
areas the surface layer is thicker than in the profile
described as representative of the series because if is
cogered by an inwash of silty material from surrounding
soils.

Tncluded with this soil in mapping are small areas of
better drained, gently sloping Miamian soils and some
wetter Crosby soils and dark-colored Brookston soils in
slight depressions.

The hazard of erosion is moderate if this soil is culti-
vated. Moderately slow permeability and a seasonal
high water table are limitations for some nonfarm uses.
Capability unit 1le-1; woodland suitability group 2ol.

CfB—Celina-Urban land complex, gently sloping. This
gently sloping complex consists of areas where grading
and digging have destroyed or covered the original soil.
Most of this unit is used for urban development. It is
mainly in and near Leesburg. Disturbed areas make up
35 to 50 percent of the complex. Undisturbed Celina soils
are in such places as undeveloped lots, playgrounds,
back parts of developed lots, and small patches of
woodland.

About 1 to 3 feet of fill material overlies undisturbed
Ce]ma: soils. The fill material is clay loam and clay subsoil
material and calcareous loam substratum material from
nearby borrow areas of Miamian, Celina, and other soils.

Included with this soil in mapping are Xenia soils and
smﬂaJ] areas of Miamian, Russell, Crosby, and Fincastle
goils.

The surface layer of the disturbed areas commonly has a
](_)W organic-matter content and is in poor physical condi-
tion. Seed germination is usually poor. The hazard of
erosion is severe, particularly in construction areas that
are Wl‘t]-lout plant cover. Capability unit and woodland
suitability group not assigned.
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CgA—Celina-Xenia silt loams, 0 to 2 percent slopes.
These nearly level soils are in broad, slightly concave,
iransitional areas between the gently sloping Miamian-
Russell complex and either the nearly level Crosby-
Tincastle complex or Brookston soils. Some small areas are
at the head of small, crossable waterways. Areas commonly
range from 3 to 15 acres. About 50 percent of this complex
is Celina soils, and 40 percent is Xenia soils.

These soils have a thicker surface layer than the profiles
described as Tepresentative of the Celina and Xenia series,
because they receive inwash from surrounding soils.

Included with these soils in mapping are Crosby-
Fincastle silt loams and Brookston silt loam along small
waterways and in small, slight depressions.

These soils have few limitations for farming. The
included soils are wet and may need to be drained. The
moderately slow permeability and a geasonal high water
table are limitations for many nonfarm uses. Capability
unit I-1; woodland suitability group 2o1.

CgB—Celina-Xenia silt loams, 2 to 6 percent slopes.
These gently sloping soils are in broad areas along minor
drainageways where slopes are long to short and on some
long, narrow ridgetops in the somewhat dissected up-
lands. Most slopes are slightly concave, but many are
slightly convex and vary in length and width. Areas
generally range from 3 to 30 acres. About 55 percent of
this complex is Celina soils, and 35 percent is Xenia soil.
The Xenia soil in this complex has the profile described as
representative of the Xenia series.

Tneluded with these soils in mapping are some small,
oval or rounded humps or knolls of Miamian-Russell
complexes and some wetter Crosby-Fincastle complexes
and dark-colored Brookston soils along the small, crossable
drainageways.

The hazard of erosion is moderate if this complex is
cultivated. The moderately slow permeability and a
seasonal high water table are limitations for some non-
farm uses. Capability unit ITe-1; woodland suitability

group 2ol.

Cincinnati Series

The Cincinnati series consists of well-drained, gently
sloping to moderately steep soils that formed in loess and
the underlying Hlinoian glacial till. The Cincinnati soils
are on dissected, Joess-mantled glacial till plains. The
native vegetation was hardwood forest in which oak,
hickory, beech, maple, and yellow-poplar were dominant.

In a representative profile in a cultivated area, the
surface layer is brown siit loam 10 inches thick. The sub-
soil extends to a depth of 90 inches. The upper 6 inches is
dark vellowish-brown silt loam. The next 12 inches is
yellowish-brown silty clay loam. The next 7 inches is
yellowish-brown loam. The next 17 inches is yellowish-
brown, firm and brittle clay loam that has yellowish-brown,
light brownish-gray, and gray mottles. The next 6 inches
is vellowish-brown clay loam that has gray mottles. The
lower 32 inches is yellowish-brown elay loam that has
light brownish-gray and grayish-brown mottles. The sub-
stratum, to a depth of 115 inches, is yellowish-brown loam
that has lighter yellowish-brown mottles. .

The available water capacity is medium to high
Cincinnati soils, Permeability is moderately slow, and
surface runoff is medium to very rapid. The root zone 1s
moderately deep and is strongly acid to very strongly acid.
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Cincinnati soils are used mainly for corn, wheat, soy-
beans, and grass-legume migtures for hay and pasture. A
moderate acreage is used for permanent pasture and wood-
land, and a small acreage is idle.

Representative profile of Cincinnati silt loam, 2 to 6
percent slopes, 4% miles south-southwest of Hillsboro, 0.7
mile south of the intersection of Griffith and Swisshelm
Roads, ¥ mile north of Warlamount Road, and 125
vards east of Swisshelm Road in New Market Township:

Ap—=0 to 10 inches, brown (10YR 4/3) silt loam; moderate,
fine and medium, granular structure; friable; many
fine roots; strongly acid; abrupt, smooth boundary.

B1—10 to 16 inches, dark yellowish-brown (I0YR 4/4) silt
loam; weak, fine and medium, subangular blocky
structure; friable; many fine roots; strongly aecid;
clear, wavy boundary.

B21t—16 fo 28 inches, yellowish-brown (10YR 5/6) Yghi
silty clay loam; moderate, fine and mediwm, sub-
angular blocky strueture; friable; common fine
roots; thin, patchy, dark yellowish-brown (10YR 4/4)
clay firms; few, fine, very dark brown (10YR 2/2}
stains; strongly acid; clear, wavy boundary.

1IB22t—28 to 35 inches, yellowish-brown (10YR 5/6) heavy
loam; moderate, medium, subangular blocky struec-
fure; firm; few fine roots; thin, patchy, dark yellowish-
brown (10YR 4/4) clay films; few, fine, very dark
brown (10YR 2/2) stains and concretions; 3 percent
glacial pebbles; strongly acid; elear, wavy boundary.

IIBx1-—35 4o 45 inches, yellowish-brown {10YR 5/4) light
clay loam; commeon, medium, faint, yellowish-brown
(I0YR 5/6) mottles and eommon, medinm, distinct,
light brownish-gray (10YR 6/2) mottles; moderate,
very coarse, prismatic structure parting to weak,
medium, subangular blocky; firm, brittle; few fine
roots along faces of prisms; thin, continuous, light
yellowish-brown (10YR 6/4) silt coatings on prism
faces; medium, continuous, dark yellowish-brown
{10YR 4/4) clay films on vertical ped faces and thin,
patehy, brown (10YR 5/3) clay films on horizontal
ped faces; few, fine, very dark brown (10YR 2/2)
stains and concretions; 8 percent glacial pebbles;
strongly acid; clear, wavy boundary.

I1Bx2--45 to 52 inches, yellowish-brown (I0YR 5/4) light
clay loam; many, medium, distinct, yellowish-brown
(10YB: 5/8) mottles and few, medium, distinet,
yellowish-brown (10YR 5/8) and gray (I0YR 6/1)
mottles; moderate, very coarse, prismatic structure
parting to weak, medium, subangular blocky; firm,
brittle; thin, patehy, light yellowish-brown (10YR
6/4) silt coatings on prism faces; medium, patehy,
dark yellowish-brown (10YR 4/4} clay films on
vertical ped faces and thin, very patchy, brown
(10YR 5/3) clay films on horizontal ped faces; few,
fine, very dark brown (10YR 2/2) stains and con-
cretions; 8 percent glacial pebbles; strongly aeid;
clear, wavy boundary.

ITB31t—52 to 58 inches, yellowish-brown (I0YR 5/6) clay
loam; few, medium, distinet, gray (10YR 6/1)
mottles; weak, coarse, prismatic structure parting
to weak, coarse, subangular blocky; firm; thin,
very pajtchy, light yellowish-brown (10YR 6/4)
silt coatings on prism faces; thin, patchy, yellowish-
brown (10YR 5/4) clay films; common, fine, very
dark brown (10YR 2/2) stains and concretions; 12
percent glacial pebbles; strongly acid; gradual,
wavy boundary.

IIB32—58 to 90 inches, yellowish-brown (10YR 5/4) clay
loam; common, medium, distinet, grayish-brown
(I0YR 5/2) mottles; weak, thick, platy structure
in upper part and massive in lower part; firm; few
gray (10YR 5/1) clay films in tubular pores in upper
part; eommon, fine, very dark brown (10YR 2/2)
concretions; 12 percent glacial pebbles; slightly
acid; clear, wavy boundary.

IIC—80 to 115 inches, yellowish-brown (10YR 5/4) loam;
few, medium, distinet, yellowish-brown (10YR 5/8)
moitles; massive; firm; 15 pereent glacial pebbles;
mildly alkaline, calcarecus.

SOIL SURVEY

The solum ranges from 48 to 120 inches in thickness but is
typically 80 to 100 inches thick. The loess cap is 18 to 40
inches thick, The depth to the fragipan ranges from 18 to 38
inches in uneroded areas, The fragipan is typically light clay
loam but inctudes light silty clay loam or loam.

Reaction is very strongly acid or strongly acid in the B
horizon above a depth of 40 inches and through the fragipan
in places. The B3 horizon and the fragipan can range from
strongly acid to slightly acid.

The Ap horizon is dark grayish brown (10YR 4/2), or
brown (10Y 5/3 and 4/3). The B2t horizon is siléy clay loam,
clay loam, heavy silt loam, or heavy loam. The B2t horizon
and the fragipan are yellowish brown, dark yellowish brown,
or strong brown; they have a hue of 10YR or 7.5YR, value
of 4 or 5, and chroma of 4 to 6. The lower part of the B2
horizon has silt coatings of light vellowish brown (10YR 6/4)
and grayish brown (10YR &/2) that extend into the fragipan
in many places. The B3 horizon has a hue of 10YR or 7.5YR,
value of 4 or 5, and chroma of 3 t¢ 6, The C horizon is clay

loam, loam, or clay.
Cincinnati soils are part of the drainage sequence that

includes moderately well drained Rossmoyne soilg, somewhat
poorly drained Avonburg soils, poorty drained Clermont goils,
very poorly drained, dark-colored Blanchester soils, and
dark-colored Patton, tiil substratum, soils. Cincinnati seils
have a thicker solum than Hickory and Edenton soils. The
lower part of the solum of Cincinnati soils formed in till, but
in Jessup soils it formed in residuum of caleareous shale;
in Nicholson, Boston, and Grayford soils it formed in residuum
of limestone; and in Otwell soils it formed in cutwash material.
Cineinnati soils have a fragipan which the Russell soils lack,
and they have a thicker solum than the Russell soils,

ChB—Cincinnati silt loam, 2 to 6 percent slopes.
This gently sloping soil is on convex ridgetops and on short
side slopes above steeper soils. Areas cover 5 to 25 acres.
This soil has the profile described as representative of the
series.

Included with this seil in mapping are nearly level or
gently sloping, moderately well drained Ressmoyne soils.
In some places Grayford soils are included. These soils are
underlain by limestone, lack a fragipan, and have lime-
stone residuum in the lower part of their subsoil. )

The surface layer erodes easily, and this is the main
limitation for farming. During periods of high rainfall, a
perched water table develops because of the moderately
slow permeability in the fragipan. Small areas of this soil
on ridgetops are commonly used for tobacco because they
are well drained and have good tilth. The moderately slow
permeability of the fragipan is a limitation for some
nonfarm uses. Capability unit ITe-1; woodland suitability
group 2ol.

ChC2—Cineinnati silt loam, 6 to 12 percent slopes,
moderately eroded. This sloping soil is in narrow strips
along streams and above steeper soils. In some places it is
on hillsides and ridgetops. Areas cover 3 to 50 acres. This
soil has a profile similar to the one described as representa-~
tive of the series, but erosion has removed part of the
original surface layer, the fragipan is nearer the surface,
and the available water capacity is lower. Plowing has
mixed yellowish-brown subsoil material into the surface
layer. Because the subsoil material has a high content of
clay, tilth is poorer.

Included with this soil in mapping are a few wooded
areas that are only slightly eroded and gently sloping and
sloping Rossmoyne soils that are moderately well drained.
Also included in some places are sloping and moderately
steep Boston-Bratton complexes that are underlain by
limestone and have limestone residuum in the lower part
of their subsoil. L

The hazard of erosion is severe if this soil is used for
crops. Permeability is moderately slow in the fragipan,
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and this is & major limitation for some nonfarm uses.
Capability unit I1fe-1; woodland suitability group 2ol.

ChD2—-Cincinnati silt loam, 12 to 18 percent slopes,
moderately eroded. This moderately steep soil is in
narrow areas along streams and waterways and on side
slopes above steeper soils. Areas cover 2 to 30 acres. This
s0il has a profile similar to the one described as repre-
sentative of the series, but erosion has removed part of
the original surface layer, the fragipan is nearer the sur-
face, and the available moisture capacity is lower.

Included with this soil in mapping are wooded areas
that are only slightly eroded and moderately steep and
steeper Hickory soils that lack a fragipan and have
carbonates at a depth of less than 36 inches. Also in-
cluded in some places are Boston-Bratton complexes that
lack a fragipan, are underlain by limestone, and have
limestone residuum in the lower part of the subsoil
Limestone crops out in most areas of the Boston-Bratton
complexes,

The hazard of erosion is very severe if this soil is used
for crops. Slope is a limitation for most nonfarm uses.
Capability unit IVe-1; woodland suitability group 2rl.

Clermont Series

The Clermont series consists of poorly drained, nearly
level soils that formed in loess and the underlying Illinoian
glacial till. These soils are on loess mantled glacial till
plains. The native vegetation was hardwood forest in
which swamp oak, elm, ash, sweetgum, and soft maple
were dominant.

In a representative profile in a cultivated area, the
surface layer is grayish-brown silt loam 7 inches thick.
The subsurface layer, to a depth of 13 inches, is light
brownish-gray and light-gray silt loam that has yellowish-
brown mottles and, to a depth of 25 inches, is gray silty
clay loam thas has strong-brown mottles. The subsoil
extends to a depth of 94 inches. The upper 18 inches is
gray silty clay loam that has strong-brown and brown
mottles. The next 7 inches is dark-gray silty clay that has
brown mottles. The next 12 inches is dark-brown clay
that has dark-gray mottles. The next 16 inches is yellowish-
brown and dark yellowish-brown clay that has gray
mottles. The lower 16 inches is greenish-gray clay loam
that has strong-brown mottles. The substratum, to a
depth of 100 inches, is yellowish-brown clay loam that has
dark-gray mottles and, to a depth of 116 inches, is
yellowish-brown loam.

The available water capacity is high in Clermont soils.
Permeability is very slow, and surface runoff is slow. The
root zone is moderately deep and is commonly strongly
acid to very strongly acid. These soils are ponded periodi-
cally. They have a high water table in winter and spring,
and they dry out slowly after rain. They have a low to
medium content of organic matter in the plow layer.

Clermont soils are used mainly for farm crops. The
main crops are corn, soybeans, wheat, and grass-legume
mixtures for hay and meadow. Some of the acreage is in
pasture and woodland, and some is idle.

Representative profile of Clermont sitt loam, in a culti-
vated field 6 miles west of Hillsboro, ¥ mile west of the
intersection of .S, Highway 50 and Kessler Road, and
200 feet south of U.S. Highway 50, in Union Township:

Ap—0 to T inches, grayish-brown (10YR 5/2) silt loam; few,

medium, distinet, light yellowish-brown (10YR. 6/4)
mottles; weak, fine and medium, subangular blocky
structure; friable; many medium roots; common
tubular and vesicular pores; slightly acid; abrupt,
smooth boundary.

A2—7 to 13 inches, light brownish-gray (10YR. 6/2) and light-

gray (LOYR 6/1) silt loam; many, medium, distinct,
vellowish-brown (10YR. 5/6) mottles; weak, very
thick, platy structure parting to weak, medium, sub-
angular blocky; friable; common {ine reots; common
tubular and vesicular pores; strongly acid; clear,
wavy boundary.

A&B—13 to 17 inches, gray (10YR 6/1) silty clay loam; many,

medium, distinet, strong-brown {7.5YR §/6) mottles;
weak, medium, prismatic siructure parting to weak,
medium and coarse, subangular blocky; friable; eom-~
mon fine roots; common tubular pores; thin grayish-
brown (2.5Y 5/2) clay films and gray {6Y 5/1) silé
coatings on prism faces; fine specks of gray (10YR
6/1) silt sprinkled irregulaxly through matrix; tongues
2 fo 12 millimeters thick of light brownish gray
(10YR 6/2) and gray {10YR 6/1); material from the
A2 horizon is on ped faces and within peds; very
strongly acid; clear, wavy boundary.

B&A—17 to 25 inches, gray {10YR 6/1) siliy clay loam; many,

medium, distinet, strong-brown (7.5YR 5/6) mottles;
weak, medium, prismatic structure parting to mod-
erate, medipm and coarse, subangular blocky; firm;
few fine roots; common tubular pores; thin, very
patehy, dark-gray (10YR 4/1) and gray {10YR 5/1)
clay films on vertical and horizontal, irregular,
rounded ped faces; gray (10YR 6/1) and light brown-
ish-gray (10YR 6/2) tongues of material from the
A2 horizon about 20 millimeters wide and 6 o 12
inches apart; silty gray (10YR 6/1) eoatings on ped
faces within prisms and as specks 1 to 2 millimeters in
size make up 25 to 40 pereent of matrix; very strongly
aeid; elear, wavy houndary.

B21tg—25 to 37 inches, gray (10YR 6/1) silty clay loam;

many, medium, distinct, strong-brown (7.5YR 5/6)
mottles; weak, very coarse, prismatic structure parting
to weak, coarse, subangular blocky; firm; few fine
roots; common tubular pores; gray fi 0YR 6/1) and
light brownish-gray (10YR 6/2) silty tongues 2 to 10
millimeters thick and irregular specks of material from
the A2 horizon make up about 10 percent of matrix;
thin, patchy, gray (L0YR 5/1) clay films on vertieal
and horizontal, somewhat irregular, rounded ped
faces; many krotovinas 3 to 12 centimelers across,
10 to 18 inches apart, and filled with mixed gray silt
loam and silty clay loam; very strongly acid; abrupt,
wavy houndary.

IIB22tg—37 to 43 inches, gray (10YR 5/1) silty clay loam;

many, medium, distinet, brown (7.5YR 4/4) motiles;
weak, medium, prismatic structure parting to mod-
erate, medium and fine, angular and subangular
blocky; firm; few tubular pores; medizm, continuous,
gray (N 5/0) clay films on vertical and horizontal,
somewhat irregular, rounded ped faces; gray (10YR
6/1) silty patches as much as 4 millimeters thick; few,
medium, distinet, black (I0YR 2/1) siains; gray
{10 YR 6/1) krotovinas make up 5 percent of mairix;
2 percent pebbles; very strongly acid; gradual, wavy
boundary.

IIB23tg—43 to 50 inches, dark-gray (10YR 4/1) silty clay;

many, medium, disiinet, brown (7.5YR 4/4) mottles;
weak, coarse, subangular blocky structure parting to
weak, fine, subangular blocky; firm; few tubular
pores; medium, continuous, dark-gray (N 4/0) clay
flms on vertieal and horizontal, somewhat irregular,
rounded ped faces; few, medium, distinct, black
(I0YR 2/1) stains; 5 percent gray (10YR &/1)
krotovinas; 2 percent pebbles; very gtrongly acid;
clear, wavy boundary.

IIB24t—50 to 62 inches; dark-brown (7.5YR 3/2) clay;

common, coarse, distinot, dark-gray (N 4/0) mottles;
weal, coarse, subangular blocky structure parting to
weak, fine, subangular blocky; firm; few tubular
pores; thin, very patchy, dark-gray (10YR 4/1)
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clay films on wvertical, irregular, rounded ped faces;
common, medium, distinet, black (10YR 2/1) siains;
5 percent gray (10YR 6/1) kroftovinas; 4 percent
pebbles; very strongly acid; clear, wavy boundary.

ITB31—62 to 78 inches, yellowish-brown (10YR 5/6) and dark
yellowish-brown (10YR 4/4) clay; common, medium,
subangular blocky structure; firm; many, cosarse,
prominent, black (I0YR 2/1) stains; 4 percent
pebbles; medium acid; clear, irregular boundary.

IIB32—78 to 94 inches, greenish-gray (BGY 6/1) clay loam;
eommon, medium, prominent, strong-brown (7.5YR
5/8) mottles; moderate, medium, subangular blocky
structure; firm; 4 percent pebbles; neutral; clear,
wavy boundary,

TIC1—94 to 100 inches, yellowish-brown (10YR 5/8) clay
loam; comnmon, medium, prominent, dark-gray (N 4/0)
mottles; massive; very firm; 10 percent pebbles; neu-
tral; clear, wavy boundary.

IIC2—100 to 116 inches, yellowish-brown (10YR 5/4) loam;
massive; very firm; 15 percent pebbles; mildly alka-
line, ealecareous.

The thickness of the solum and the depth to caleareous
glacial till range from 80 to 120 inches or more but are typically
80 to 100 inches. The loess cap is 20 to 40 inches thick. The
reastion is very strongly acid or strongly acid from below the
Ap herison through the BZ2tg horizon. Tt is medium acid in
the upper part of the B3 horizon and neutral in the lower
part of the B3 horizon.

The Ap horizon is dark grayish-brown (10YR 4/2) to gray
(10YR 5/1). The A2, A&B, and B&A horizons are gray to
light brownish-gray and have a hue of 10¥R and 2.5Y, value
of 4 to 6, and chroma of 1 or 2. They have mottles in a hue of
10YR, 7.5YR, and 5YR, value of 4 10 6, and chroma of 4 to 6.

The B2% horizon has a hue of 10YR or 7.5YR, value of 3
to 6, and chroma of 1 or 2. It has mottles in a neutral hue
and In a hue of 7.5YR, value of 4 or 5, and chroma of 0 to 6.
In some places the colors of the matrix and the mottles are
reversed.

Clermont soils are part of the drainage sequence that includes
well drained Hickory and Cincinnati soils, moderately weil
drained Rossmoyne soils, somewhat poorly drained Avonburg
soils, and poorly drained, dark-colored Blanchester soils, Cler-
mont soils are underlain by glacial $ill, but Peoga scils are
underlain by lacustrine material, and Dubois soils are under-
lain by outwash material.

Cm—Clermont silt leam. This nearly level soil is on
broad aress on the Ilinecian till plain. It is commonly
called “crawfish land.” Areas range from 3 to more than
200 acres.

Included with this seil in mapping are somewhat
poorly drained Avonburg soils on low rises. Poorly drained
Blanchester soils that have a dark-colored surface layer
are commonly included at the head of small drainageways.
Some areas are underlain by lireestone bedrock at a depth
of 7 to 15 feet,

Wetness is the main limitation to use of this soil.
The soil is often ponded during periods of heavy rainfall.
Surface drainage is the most common method of draining
the soil. Because natural drainage is poor, tobacco does
not grow well on this soil. The very slow permeability in
the subsoil is a severe limitation for many nonfarm uses.
Capability unit I1Iw-4; woodland suitability group 2wl.

Colyer Series

The Colyer series consists of well-drained, moderately
steep to very steep soils that formed in thin loess and in
shale residual material over shale bedrock. The Colyer
goils are on dissected uplands. The native vegetation
was hardwood forest in which oak, maple, hickory, and
beech wers dominant.

S0IL SURVEY

In a respresentative profile in a wooded area, the surface
layer is dark-gray silt loam 2 inches thick. The subsurface
layer iz yellowish-brown «ilt loam 3 inches thick. The
subsoil extends to a depth of 15 inches. The upper 4
inches is yellowish-brown silty clay loam that has light
yvellowish-brown mottles. The lower 6 inches is brown
shaly silty clay loam. The substratum is brown very
shaly silty elay loam 4 inches thick. Brown and reddish-
brown shale bedrock is below a depth of 19 inches.

The available water capacity 1s low in Colyer soils.
Permesbility is moderately slow, and surface runoff is
rapid. The root zone is shallow and is commonly strongly
acid to extremely acid.

Colyer soils are mainly in forest. A small acreage is used
for pasture and crops, but cleared areas are often left idle
and eventually revert to forest.

Representative profile of Colyer silt loam, in an ares of
Colyer-Trappist complex, 18 to 35 percent slopes, in a
wooded ares 3% miles southeast of Rainsboro, 1 mile
southeast of the intersection of Brier Hill Road and Bar-
rett Mill Road, ¥ mile northwest of the intersection of
McNary Road and Barrett Mill Road, and 330 yards west
of Barrett Mill Road, in Paint Township:

01--2 inches to 1 inch, loose undecomposed leaf and twig
litter from deciduous trees.

02—1 inch to 0, very dark grayish-brown (10YR 3/2}, partly
decomposed leaf and twig litier.

Al—0 to 2 inches, dark-gray (10YR 4/1) silt loam; weak,
fine, granular structure; very friable; many roots;
5 percent shale fragments; strongly acid; abrupt,
smooth boundary.

A2—2 %0 5 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium, subangular blocky strueture; friable;
many roots; 5 percent shale fragments; very strongly
acid; clear, smooth houndary.

IIB1—35 to 9 inches, yellowish-brown (10YR 5/4) silty clay
lpam; common, fine, faint, yellowish-brown (10YR
5/6) and light yellowish-brown (10YR 6/4) mottles;
weak to moderate, fine and medium, subangular
bloeky structure; friable; common roots; 15 percent
shale fragments; very strongly acid; clear, smooth
boundary. .

IIB2—9% to 15 inches, brown (7.5YR 5/4) shaly silty clay
loam; moderate, fine and medium, subangular
blocky structure; friable; common roots; 35 percent
ghale fragments; strong-brown (7.5YR 5/8), light
yellowish-brown (I0YR 6/4), and light brownish-gray
{2.5Y 6/2) coatings on surfaces of shale fragments;
very strongly aocid; clear, smooth boundary,

TIC—15 to 19 inches, brown (7.5YR 5/4) very shaly silty
clay loam; moderate, thin, platy, rock structure
with pockets of weak, fine, subangular blocky strue-
ture; firm; few roots; 70 percent shale fragments;
reddish-brown (5YR 4/4 and 5/4), yellowish-brown
(10YR 5/4), and light brownish-gray (10YR 6/3)
coatings on surfaces of shale fragments; very strongly
acid; elear, smooth boundary.

ITR—19 inches, brown (7.5YR 5/4) and reddish-brown (5¥YR
4/4} shale bedrock; interiors of shale fragments are
black (I0YR 2/1 and 5YR 2/1); few roots; extremely

acid.

The solum ranges from 7 to 18 inches in thickness but
is commonly 10 to 18 inches thick. The loess mantle is 0 to
12 inches thick. Reaction in the entire profile ranges from
strongly acid to extremely acid.

The Al horizon is very dark grayish brown (10YR 3/2),
dark grayish brown (10YR 4/2), or grayish brown (1YR 5/2).
The A2 horizon is ecommonly yellowish brown (10YR 5/4)
or light yellowish brown (10YR 6/4), but in some places it is
light brown (7.5YR 6/4) or brown (7.5YR 5/4). The content
of shale fragments in the A horizon ranges from 5 to 20 percent
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The B horizon is commonly yeliowish brown {(10YR 5/4 and
5/6) and brown (7.5YR 5/4), but in some places it is reddish
brown {5YR 4/4). The B horizon includes $ilt loam and silty
¢lay loam and is shaly in places. The content of shale fragments
in the B horizon ranges from 20 to 50 percent.

The calor of the C horizon is similar to that of the B horizen.
The content of shale fragments in the C horlzon ranges from

50 to 80 percent.

The Colyer soils in Highland County contain less elay in the
earth fraction of the profile than is defined in the range for the
Colyer series. This difference, however, does not alter their
usefulness or behavior.

Colyer soils are part of the drainage sequence that includes
well-drained Trappist and Muse soils. Colyer soils have a
thinner, coarser textured solum and are shallower to bedroeck
than Trappist and Muse soils. Colyer soils formed over acid
shale bedrock, but Gasconade and Opequon soils formed over
limestone bedrock.

CoD2—Colyer—Trappist complex, 12 to 18 percent
slopes, moderately eroded. These moderately steep soils
are on ridgetops, toe slopes, and hillsides on the un-
glaciated Allegheny Plateau. Areas of this complex cover
3 to 12 acres. They vary from oval or rounded to irregularly
shaped; they are narrow to medium in width, and most are
elongated. Many of the areas are oval or fan-chaped at
the head of drainageways and run laterally along the
drainageways for several hundred feet. This complex
commonly joins steeper Coyler-Trappist complexes down-
stream. Slopes are mainly convex and range from 150 to
400 feet in length. About 35 percent of the complex is
Colyer soils, and 35 percent is Trappist soils.

The soils of this complex have profiles similar to those
described as representative of the Colyer and Trappist
series, but their surface layer is a mixture of the original
surface layer and subsoil material, is browner, and contains
more shale fragments. The content of shale fragments in
the surface layer ranges from 10 to 50 percent or more
and varies considerably within short horizontal distances.

Included with these soils in mapping are many severely
eroded spots at the crest of the slopes. These spots have
a surface layer of shaly silty clay loam and support little
or no vegetation. Also included are some shallow to deep
gullies, scattered bedrock outerops, and extremely acid
soils. Seep areas and springs at the base of many slopes
are also ineluded.

This complex has been cleared for crops and pasture,
but most areas are now in permanent pasture or are idle
and are reverting to woodland. Slope erosion, the ex-
tremely acid areas, and the shallowness to shale bedrock
are severe limitations for cultivated crops and for most
nonfarm uses. This complex is better suited to permanent
pasture and woodland. Capability unit VIs-1; woodland
suitability group 4d2.

CoF—Colyer-Trappist complex, 18 to 35 percent slopes.
This steep complex is on the hillsides. Areas range from
3 to 50 acres in size and from oval or rounded to irregular
in shape, but most are elongated and are 100 to 300 feet
wide. Many of the areas encircle hills. Some areas run
laterally along streams or drainageways for several hun-
dred fest. In many places this complex joins the steep to
very steep Colyer and Trappist soils further downstream.
The slopes of this complex are mainly convex, although
there are many concave areas and small benchlike areas.
The slopes range from 150 to 600 feet in length. About
50 percent of the acreage is Colyer soil, and 35 percent is
Trappist soil.
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The Colyer soil in this complex has the profile described
as representative of the Colyer series. The content of
shale fragments in the surface layer of these soils ranges
from O to 35 percent and varies considerably within short
horizontal distances.

Included with these goils in mapping are small areas
that are moderately or severely eroded and that have
small gullies, a finer textured surface layer, and rock
outcrops. Larger areas of Tuscarawas channery silt loam
are included on the upper part of slopes next to steeper
Berks-Muskingum-Neotoma channery silt loams. Many
seep areas and springs are included on the steep slopes.

Most of the acreage of this complex is woodland. The
shallowness to bedrock and steep slopes are severe
limitations for farming and for most nonfarm uses.
Capability unit VITs—1; woodland suitability group 4d2.

CoG—Colyer-Trappist complex, 35 to 50 percent slopes.
This very steep complex is on hillsides on the unglaciated
Allegheny Plateau. Areas generally range from 6 to 65
acres, bub one ares of this complex is about 1,000 acres,
and another is more than 400 acres. The areas range
from oval or rounded to irregular in shape, but most are
clongated. They range from 100 to 500 feet in width.
Many areas eucircle hills. Some run laterally along the
streams or drainageways. The slopes are mainly convex,
although there are many concave areas and small bench-
like areas. They range from 150 to 600 feet in length
About 65 percent of the acreage is Colyer soils, and 25
percent is Trappist soils.

Tncluded with these soils in mapping are small areas
that are moderately or severely eroded and that have
small gullies, a finer textured surface layer, and rock
outcrops. ;

Most of the acreage of this complex is woodland. The
shallowness to bedrock and the slope are severe limitations
to farm and nonfarm uses., The large, remote, inaccessible
areas of the complex are suited to wildlife habitat and
recreation uses. Capability unit VIIs—1; woodland suit-
ability group 5d1.

Crosby Series

The Crosby series consists of somewhat poorly drained,
nearly level and gently sloping soils that formed in thin
loess and the underlying glacial till of Wisconson age.
The Crosby soils are on the glacial till plain. The native
vegetation was hardwood forest in which maple, beech,
oak, elm, and ash were dominant.

In a representative profile in a cultivated ares, the
surface layer is dark grayish-brown silt loam 9 inches
thick. The subsoil extends to a depth of 31 inches. The
upper 3 inches is yellowish-brown silty clay loam that
has grayish-brown mottles. The next 14 inches is dark
yellowish-brown clay that has yellowish-brown, gray,
and grayish-brown mottles. The lower 3 inches is yellowish-
brown clay loam that has grayish-brown and yellowish-
brown mottles. The substratum is yellowish-brown loam
that has gray and yellowish-brown mottles to a depth
of 60 inches,

The available water capacity is medium in Crosby
soile. Permeability is slow, and surface runofl is slow to
very slow. These soils have a high water table in winter
and sprine, and they dry out slowly after rain. The root
zone is moderately desp and is neutral to medinm acid.
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Crosby soils are used mainly for corn, soybeans, wheat,
and grass-legume mixtures for hay and pasture. A small
acreage is in permanent pasture or woodland.

Representative profile of Crosby silt loam, 0 to 2
percent slopes, in a cultivated field 2% miles west of
Greenfield on State Route 28, 1 mile north on Collier
Road, 1 mile northwest on Bennett Road from its inter-
section with Collier Road, 110 yards south of the inter-
section. of Pommert Road and Bennett Road, and 100
yvards west of Bennett Road, in Madison Township:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, medium, granular structure; friable; many
roots; few pebbles; neutral; abrupt, smooth boundary.

IIBIt—8 to 12 inches, yellowish-brown (10YR 5/4) siliy
clay loam; common, fine, distinet, gray (10YR 5/1)
and grayish-brown (10YR 5/2) mottles; moderate,
medium, subangular blocky structure; firm; common
roots; thin, very patchy, very dark grayish-brown
(10YR 3/2) clay films on vertical and horizontal
ped faces; 8 percent pebbles; slightly acid; clear,
smooth boundary.

IIB21t—12 to 19 inches, dark yellowish-brown (10YR 4/4)
clay; common, fine and medium, distinet, gray (10YR
5/1) and grayish-brown (10YR 5/2)mottles; moderate,
medium, prismatic struecture parting to moderate,
medium, subangular blocky; firm ; commeon roots; thin,
patchy, dark grayish-brown (I10YR 4/2) and very dark
grayish-brown (10YR 3/2) clay films on vertieal and
horizontal ped faces; 8 percent pebbles; medinm
acid; clear, wavy boundary.

ITB22t—19 to 26 inches, dark yellowish-brown (10YR 4/4)
clay; common, medium, distinct, yelfowish-brown
(10¥YR 5/6) mottles and common, fine, distinct,
grayish-brown (10YR 5/2) mottles; weak, medium,
prismatic structure parting to moderate, medium,
subangular blocky; firtn; few roots; medium, patchy,
dark grayish-brown (10YR 4/2) clay films on vertical
and horizontal ped faces; 15 percent pebbles; slightly
acid; elear, wavy boundary.

ITB3t+—26 to 31 inches, yellowish-brown (10YR 5/4) clay
loam; commeon, fine, distinet, grayish-brown (10YR
5/2) and yellowish-brown (10YR 5/6) mottles; weak,
medium and eoarse, subangular blocky structure;
firm to friable; few roots; thin, patehy, dark grayish-
brown (10YR 4/2) clay films on vertical ped faces;
15 pereent pebbles; neutral to mildly alkaline; clear,
wavy boundary.

IIC—31 to 60 inches, yellowish-brown (10YR 5/4) loam;
common, medium, diséinet, gray (10YR 6/1) mottles
and many, fine, digtinet, yellowish-brown (10YR 5/8)
mottles; massive; firmm and compact; 18 percent
pebbles; mildly alkaline, ealearecus.

The solum is 20 to 40 inches thick and the loess eap is 0 to
18 inches thick. Reaction in the solum ranges from very strongly
acid to mildly alkaline but is mainly medium acid to neutral.

The Ap horizon is mainly dark grayish brown (10YR 4/2) or
grayish brown (10YR 5/2). Immediately beneath the Ap
horizen and throughout all horizons below, there are mottles
of grayish brown (10YR 5/2), light brownish gray (10YR. 6/2),
or light gray (10YR 6/1) and mottles with & hue of 2.5Y and
comparable value and ehroma. In undisturbed areas there is a
very dark gray (10YR 3/1) or very dark grayish-brown (10YR
3/2) Ap horizon 1 to 4 inches thick. In some profiles there is
an A2 horizon 2 to 4 inches thick below the Ap horizon.

The B horizon is commonly dark yellowish brown (10YR 4/4)
or yellowish brown (10YR 5/4 and 5/6), but in some places it
has a hue of 2.5Y with comparable value and chroma. The B2
horizon has very dark grayish-brown (I0YR 3/2) or dark
grayish-brown (10YR 4/2), thin and medium, patehy and
continuous clay films.

The C borizon is mainly yellowish brown (10YR 5/4) or
brown (10YR 5/3).

Crosby soils are part of the drainage sequence that includes
well drained Xiennepin and Miamian soils, moderately well
drained Colina soils, and very poorly drained, dark-colored
Brookston soils. Crosby soils are shallower to calcareous glacial
till, have a higher clay content in the B2t horizon, and have a
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thinner loess cap than Fincastle soils., They are underlain by
glacial till, and McGary soils are underfain by lacustrine
material. Crosby soils have a finer textured solum and lack
the oalcareous outwash material that underlie Fitchville and
Sl;_alzth soils. They are shallower to caleareous il than Atlas
80118,

CrA—Crosby silt leam, 0 to 2 percent slopes. This
nearly level to slightly depressional soil is on narrow to
broad transitional areas between Miamian or Celina and
Brookston socils. Tt is also in fan-shaped areas at the head
of minor waterways and is along small, crossable water-
ways. The size and shape of areas of this scil vary. Areas
range from 2 to 50 acres, but most are 2 to 10 scres.

This soil has the profile deseribed as representative of
the series. It is subject to seepage from adjacent soils, and
depressions are subject to ponding. In some places the
surface layer is thicker because it has been covered by
material washed in from surrounding soils.

Included with this soil in mapping are some small, oval
or rounded, convex humps or knolls of Celina soils. Some
areas of wetter, dark-colored Brookston soils along the
small drainageways and in depressions are also included.

Wetness, a seasonal high water table, slow perme-
ability, and crusting are moderate limitations for farming
and for most nonfarm uses. Capability unit ITw-2;
woodland suitability group 3wi.

CsA—Croshy-Fincastle silt loams, 0 to 2 percent
slopes. This nearly level to slightly depressional complex
is on narrow to broad transitional areas between Miamian-
Russell or Celina-Xenia complexes and Brookston soils.
It is also in fan-shaped areas at the head of minor water-
ways and is along small, crossable waterways. Areas vary
in shape and generally range from 2 to 40 acres 1n size.
About 50 percent of the acreage is Crosby soil, and 4
percent In Fincastle soil.

The Fincastle soil in this complex has the profile de-
scribed as representative of the Fincastle series. The
complex is subject to seepage from adjacent soils, and the
depressions are subject to ponding. In many places the
surface layer is thicker, because it has been covered by
silty material washed in from surrounding soils.

Tncluded with this soil in mapping are a few small areas
of poorly drained, dark-colored Brookston soils in de-
pressions and along waterways.

Excess surface water, a seasonal high water table, slow
permeability, and crusting are moderate limitations for
farming and for most nonfarm uses. Capability unit
ITw—2; woodland suitability group 3wl.

CsB—Crosby-Fincastle silt loams, 2 to 6 percent slopes.
This gently sloping complex is on the broad transitional
areas between Miamian-Russell or Celina-Xenia com-
plexes and Brookston soils. It is also on narrow, shord
slopes along minor drainageways. Most areas range from
3 to 20 acres. The slopes are slightly concave. About 5
percent, of the acreage is Crosby soil, and 35 percent 1s
Fincastle soil.

Included with this complex in mapping are some small,
oval or rounded, convex humps or knolls of Celina soils.
Some areas of wetter, dark-colored Brookston soils along
the small drainageways and in depressions are also
included. .

The hazard of erosion is moderate. The soils tend to
crust, and they require drainage if they are farmed. The
slow permeability, a seasonal high water table, and pond-
ing of short duration are limitations for most nonfarm
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uses. Capability unit IIw-2; woodland suitability group
3wl.

CuA—Croshy-Urban land complex, nearly level: This
complex consists of nearly level areas where grading and
digeing have destroyed or covered much of the original
soil. Most of these areas are used for urban and industrial
development in and near Greenfield. About 40 to 50 per-
cent of the acreage is disturbed soils. There are undis-
turbed Crosby soils in undeveloped lots, in the back part
of developed lots, and in the unused part of mobile home

arlks.

P Till areas have about 1 to 3 feet of fill material overlying
undisturbed Crosby soils. The fill material eonsists of clay
loam and clay subsoil material and loam substratum
material from borrow areas of Celina and other nearby
soils.

Included with this complex in mapping are Brookston
soils and small areas of Celina soils.

The surface layer of the disturbed areas commonly has
low content of organic matter and is in poor physical con-
dition. The compact calecareous il and the amount of
clay in the surface layer cause seed germination to be gen-
erally poor. Wetness 1s a limitation for most nonfarm uses.
Capability unit and woodland suitability group not

assigned.

Dana Series

The Dana series consists of moderately well drained,
nearly level to gently sloping soils that formed in loess
and the underlying glacial #ill of Wisconsin age. The Dana
soils are on glacial till plains. The native vegetation was
prairie grasses intermixed with hardwood forest in which
beech, hard maple, and oak were dominant.

In a representative prcfile in a cultivated area, the
surface layer is very dark grayish-brown silt loam 14
inches thick. The subsoil extends to a depth of 48 inches.
The upper 6 inches is dark yellowish-brown gilty clay
loam. The next 12 inches is yellowish-brown silty clay
loam that has grayish-brown and yellowish-brown
mottles. The Jower 8 inches is yellowish-brown clay loam
that has light brownish-gray and dark-bfown mottles.
The substratum is yellowish-brown loam that has gray
and light brownish-gray motitles to a depth of 60 inches,

The available water capacity is high in Dana soils.
Pormeability is moderate, and surface Tumoff is slow to
medium. The root zone is deep and is slightly acid to
strongly acid.

Dana soils are used mainly for corn, soybeans, wheat,
and grassJegume mixtures for hay and pasture. A small
acreage is in permanent pasture or woodland.

Representative profile of Dana silt loam, 2 to 6 percent
slopes, in a cultivated field 1 mile west of Careytown, 230
yards south of New Vienna East Road, and 150 feet north
of a small drainageway, in Penn Township:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) siit
loam; moderate, fine and medium, granular strueture;
very friable; many roots; 2 perceni pebbles; slightly
acid; abrupt, smooth boundary.

A12—9 10 14 inches, very dark grayish-brown (10YR 3/2)
silt logm; moderate, medium and coarse, granular
structure; friable; common roots; 2 percent pebbles;
medium acid; clear, wavy boundary.

B1—14 o 20 inches, yellowish-brown (10YR 5/4) heavy silt
loam; weak to moderate, fine and medium, subangular
blocky struciure; friable; few roots; 2 percent pebbles;
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very dark grayish-brown (I0YR 3/2) and dark
grayish-brown (10YR 4/2) organic stains in old root
channels, in pores, and on zome ped faces; 2 percent
pebbles; medium acid; clear, wavy boundary.

B21t—20 to 28 inches, dark yellowish-brown (10YR 4/4)
silty clay loam; moderate, medium, subangular blocky
strueture; firm; few roots; thin, patchy, dark-brown
(10YR 4/3) clay films on vertical and horizontal
ped faces; 5 percent pebbles; strongly secid; gradual,
wavy boundary.

TIB22t—28 to 40 inches, yellowish-brown (10YR 5/4) silty
clay loam; common, medium, distinet, grayish-brown
(10YR 5/2) and yellowish-brown (10Y R 5/8) mottles;
moderate to strong, medium, subangular blocky
structure; firm; thin, patchy, dark-brown (7.5YR
4/4) ¢lay films on horizontal ped faces and mediam,
continuous, dark-brown (7.5YR 4/4) clay films on
vertical ped faces; common, medium, distinet, very
dark grayish-brown (10YR 3/2) stains and concretions;
10 percent pebbles; stromgly aecid; gradual, wavy
boundary.

11B3t—40 to 48 inches, yellowish-brown (10YR 5/4) clay loam;
common, medium, distingt, light brownish-gray
(10YR 6/2) mottles and few, medium, faint, yel-
lowish-brown (1O0YR 5/6) and dark-brown (10YR
4/3) mottles; weak, medium and coarse, subangular
blocky structure; firm; thin and medium, paichy,
darlk-browr. (7.5YR 4/4) clay films on wvetical ped
faces; few, medium, distinct, very dark grayish-brown
(I0YR 3/2) stains and concretions; 10 percent
pebbles; medium acid at a depth of 40 inches and
neutral at a depth of 46 inches; clear, irregular
boundary.

TI(-—48 to 60 inches, yellowish-brown (10YR 5/4) loam; com-
mon, medium, distinet, gray (10YR 5/1) and light
brownish-gray (10YR 6/2) mottles; weak, coarse,
subangular blocky structure; friable; thin, patehy,
dark-brown (7.5YR 4/4 and 10YR 4/3) clay films on
ped faces of vertical eracks; 15 percent pebbles;
mildly alkaline, calcareous.

The solum ranges irom 36 to 66 inches in thickness but Is
mainly 40 to 66 inches thick. The loess cap is 22 to 40 inches

thick.

The Ap and Al horizons are very dark grayish brown (10YR
3/2), very dark brown (10YR 2/2), or black (10YR 2/1) and
are 10 to 18 inches thick.

The B horizon has subangular blocky or prismatic structure.
It is mainly yellowish brown (10YR 5/4) or dark yellowish
brown (10YR 4/4). Mottles are within 30 inches of the surface
and are yellowish brown {10YR 5/6 and 5/8), grayish brown
(16YR 5/2), light brownish gray (10YR 6/2}, and gray (10YR
6/1). -The B2t and B3 horizons are silty clay loam and clay

loam.
The ¢ horizon is yellowish brown (16YR_5/4 and 5/6) or

brown (10YR 4/3 and 5/3) and has gray {10YR 5/1 and 6/1)
and light brownisk-gray (10YR 6/2) mottles.

Dana soils have a darker colored A horizon than Xenia soils.
They have better natural drainage than Brookston and Patton
soils. Dana soils are underlain by glaejal till, but Wea soils are
underlain by sand and gravel, and Ross soils are underlain

by alluvial material.

DaA—Dana silt foam, 0 to 2 percent slopes. This soil 1s
in areas of 3 to 10 acres. The areas of this soil vary in
shape, ranging from fan shaped, oval, or rounded to
somewhat irregular. The fan-shaped to rounded areas
are at the head of small drainageways.

This soil has & profile similar to the one described as
representative of the series, but its surface layer is thicker.
The concave or slightly depressional areas are subject to
seepage and periodic inwash from the surrounding,
stesper Miamian and Celina soils. In these areas 6 to 12
inches of light-colored silty inwash material overlies the
dark-colored surface layer.

Tneluded with this soil in mapping are very poorly
drained Brookston soils and light-colored Crosby and
Celina soils.



126

This soil has few limitations for farming. Seasonal
wetness is a limitation for many nonfarm uses. Capa-
bility unit I-1; woodland suitability group 2ol.

DaB—Dana silt loam, 2 to 6 percent slopes. This gently
sloping soil is on Wisconsin glaciated areas. Areas of this
goi] cover 8 to 10 acres. They vary in shape, ranging from
fan shapad, oval or rounded to somewhat irregular. The
fan-shaped to rounded areas are at the head of small
drainagewsys. The areas at the head of and along the
drainageways are transitional between the Miamian
and Celina soils upslope and the Crosby and dark-
colored Brookston soils downslope. The slopes are slightly
concave, are short, and are mainly 2 to 4 percent. This
soil has the profile described as representative of the
series.

Included with this soil in mapping are dark-colored,
very poorly drained Brookston soils in narrow strips
along the draingeways and light-colored Crosby and
Celina soils on humps and in transitional areas. Also in-
cluded are some areas of well-drained, dark-colored soils.

The hazard of erosion is moderate if this soil is used
for crops. A few wet spots require drainage. Moderate
permeability and seasonal wetness are the main limita-
tions for many nonfarm uses. Capability unit Ile-1;
woodland suitability group 2o1.

Dubois Series

The Dubois series consists of somewhat poorly drained,
nearly level to gently sloping soils that formed in loess
and the underlying stratified, lacustrine material. The
Dubois soils are on lake plains, high stream terraces,
and kames and moraines. The native vegetation was
hardwood forest in which oak, elm, gum, and maple were
dominant.

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam 8 inches
thick. The subsurface layer is pale-brown and yellowish-
brown silt loam that has light brownish-gray mottles
and extends to a depth of 15 inches. The subsoil extends
to a depth of 103 inches. The upper 8 inches is brown silty
clay loam that has light brownish-gray and yellowish-
brown mottles. Next, in sequence downward, is § inches
of brown silty clay loam that has light brownish-gray and
yellowish-brown mottles; 6 inches of gray, firm and brittle,
silty clay loam that has strong-brown mottles; 12 inches of
yellowish-brown, firm and brittle, silty clay loam that has
gray mottles; 10 inches of yellowish-brown, firm and
brittle, clay loam that has gray mottles; 28 inches of
dark yellowish-brown clay loam that has gray and
yellowish-brown mottles; and 16 inches of strong-brown
gravelly clay loam that has gray mottles. The sub-
stratum extends to a depth of 131 inches. The upper 22
inches is yellowish-brown gravelly elay loam that has
grayish-brown mottles, and the lower 6 inches is strong-
brown gravelly loam.

The available water capacity is medium in Dubois soils,
Permeability is very slow, and surface runoff is slow to
medium. These soils have a high water table in winter
and spring, and they dry ouf slowly after rain. The root
zop(f is moderately deep and is medium acid to strongly
acid.

S0IL SURVEY

Dubois soils are used mainly for corn, wheat, soybeans,
and grass-legpume mixtures for hay and pasture. A small
acreage is idle.

Representative profile of Dubois silt loam, 0 to 2 per-
cent slopes, in a cultivated field 3% miles east-southeast of
Hillsboro on State Route 124, % mile north-northeast of
the intersection of State Route 124 and County Home
Road, and % mile east-northeast of County Home and 800
feet south-southeast of County Home Road, in Liberty
Township: '

Ap—~0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular structure; very friable;
many roots; few pebbles; neutral; abrupf, smooth
boundary.

A&B--8 to 15 inches, pale-brown {(10YR 6/3) and yellowish-
brown (10YR 5/4) silt loam; few, fine, distinct, light
brownish-gray (10YR 6/2) motiles; weak, thick,
platy structure parting to weak, fine, subangular
bloeky; very friable; eommon roots; few pebbles;
medium aeid; abrupt, wavy boundary.

B21it—15 to 23 inches, brown (7.0YR 4/4) silty clay loam;
many, medium, distinet, light brownish-gray (10YR
6/2) and yellowish-brown (10YR 5/8) mottles; mod-
erate, medium, subangular blocky structure; firm;
common reots; medium, patehy, gray (10YR 5/1)
clay films on wvertical and horizontal, somewhat
irregular, rounded ped faces; few pebbles; medium
acid; clear, wavy boundary.

1IB22t—23 to 31 inches, brown (7.50YR 4/4) silty clay loam;
many, medium, distinet, light brownish-gray (I0YR
6/2) and yellowish-brown (10YR 5/6) moitles; mod-
erate, coarze, prismatic structure parting to weak,
medium, subangular blocky; very firm; few roots;
medium, patchy, gray (10YR 5/1) clay films on
vertieal, somewhat irregular, rounded ped faces and
thin, very patchy, gray (10YR 5/1) elay films on
horizontal, somewhat irregular, rounded ped faces;
thin, very patchy, pale-brown (10YR 6/2} silt coatings
on vertical ped faces; few pebbles; medium acid; clear,
wavy boundary.

TIBx1—31 to 37 inches, gray (10YR 5/1) silty elay loam;
common, medium, distinet, strong-brown (7.5 YR 5/6)
mottles; weak, thick, platy strueture parting to weak,
fine, subangular blocky; firm; few roots; thin, patehy,
gray (LOYR 5/1) clay films on vertical and horizontal,
irregular, rounded ped faces; few pebbles; very
strongly acid; abrupt, irregular boundary.

1IBx2—37 to 49 inches, yellowish-brown (10YR 5/4) silty clay
loam; common, medium, distinet, gray (LOYR 5/1}
and vellowish-brown " (10YR 5/8) mottles; weak,
thick, platy structure parting to weak, fine, subangular
bloeky; firm; thin, very patehy, dark-gray (10YR 4/1)
clay films on vertical and horizontal, irregular, rounded
ped faces; few, medinm, prominent, black (LOYR 2/1)
stains; 5 percent pebbles; very strongly acid; clear,
wavy boundary.

TIBx3—49 to 59 inches, yellowish-brown (10YR 5/4) elay
leam; common, medium, distinet, gray (10YR 5/1)
and yellowish-brown (10YR #/8) mottles; weak, very
thin, platy structure parting to weak, medium,
subangular blocky; firm: thin, very patchy, dark-gray
(10YR 4/1) clay filins on irregular, rounded ped faces;
few, medium, prominent, black (10YR 2/1) stains; &
percent pebbles; medivum acid; gradual, wavy
boundary. . .

I1IB31—59 to 71 inches, dark yellowish-brown (10YR 4/4)
clay loam; common, medium, distinet, gray (10YR
5/1) and yellowish-brown (10YR 5/8) mofttles; wealk,
coarse and medium, subangular blocky struecture;
firm; few, medium, prominent, black (10YR 2/1)
stains; 5 percent pebbles; neutral; clear, wavy
boundary.

1IB32—71 to 87 inches, dark yellowish-brown (10YR 4/4)
clay loam; common, medjum and coarse, distinet, gray
{(I0YR 5/1) mottles and common, medium and fine,
faint, yellowish-brown (10YR 5/8) motiles; wealk,
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coarse, subangular blocky structure; firm; commeon,
medium, prominent, black (I0YR 2/1) stains; 5
percent pebbles; moderately alkaline; clear, wavy
boundary. .

TIB33—87 to 108 inches, strong-brown (7.5YR 5/6) gravelly
clay loam; common, medium, distinct, gray {i0YR
6/1) mottles; weak, coarse, subanguler blocky strue-
ture; firm; 20 percent gravel; moderately aikaline;
clear, wavy boundary.

TIC—103 to 125 inches, yellowish-brown (10YR 5/6) gravelly
clay loam; common, coarse, distinet, grayish-brown
{10YR 5/2) mottles; massive, firm; 20 percent

avel; moderately alkaline; abrupt, wavy boundary.

IIIC—125 to 181 inches, strong-brown (7.5YR 5/8) gravelly
loam; massive; friable; 20 percent pebbles; brownish-
vellow (10YR 6/6) weathered remnants of lime-
stone; moderately alkaline, calcareous.

The solum is 80 to 120 inches thick. The loess cap is about
93 to 40 inches thick. The depth to stratified matberial
ranges from about 35 to 50 inches. Reaction is very strongly
aeid Lo medium aeid below the Ap horizon through the Bx
horizens and ranges to moderately alkaline in the B3 and upper

C horizons. :
The Ap horizon is dark brown (10YR 3/3) o dark grayish

brown (10YR 4/2).

The depth to the Bx horizon is 20 to 35 inches, and the
horizon is 14 to 36 inches thick.

The € horizon is highly variable within short horizontal
distances. In many places it has a relatively low content of
gravel, In some places it has fine-textured lacustrine deposits
between depths of 55 and 70 inches. In other places the C
horizon eontains sand and gravel at a depth of 8 to 12 feet.

Dubois soils are party of the drainage sequence that includes
woll drained Otwell soils and moderately well drained
Haubstadt soils. Dubois soils are underlain by stratified
lacustrine material, bui Avonburg, Atlas, and Fincastle soils
are underlain by glacial till. Unlike Fincastle, Sleeth, and
Fitehville soils, Dubois soils have a fragipan. Their underlying
material is more acid than that of Sleeth and Fitchville soils.

DuA—Dubeis silt loam, 0 to 2 perceni slopes. This
nearly level to depressional soil is on Ilinoian outwash
terraces. Areas cover 2 to 95 acres. This soil has the profile
described as representative of the series.

Included with this soil in mapping are poorly drained
soils that have a grayer surface layer and lack a fragipan.
In some places at the head of drainageways, dark-colored
soils that lack a fragipan and are very poorly drained are
also included.

Seasonal wetness is the main limitation for farming.
Ponding is common during periods of heavy rainfall.
Surface drainage is the most common method of removing
excess water. Because natural drainage is somewhat poor,
tobacco does not grow well on this soil. The very slow
permeability in the fragipan and a seasonal high water
fable are severe limitations for many nonfarm uses.
Capability unit TT1Tw-1; woodland suitability group 2w2.

DuB—Dubois silt loam, 2 to 6 percent slopes. This
gently sloping soil is on Illinoian outwash terraces. It is
commonly on broad ridges next to steeper, moderately
well drained soils along the edge of the ridges. In some
places this soil is on low rises sowrrounded by nearly level
soils. Areas of this soil eover 2 to 40 acres.

Included with this soil in mapping are nearly level,
poorly drained soils that have a grayer surface layer and
lack a fragipan. In some places near the head of drainage-~
ways, dark-colored soils that lack a fragipan and are very
poorly drained are included. Small areas of moderately
well drained Haubstadt soils are also included.

Seasonal wetness is the main Hmitation for fsrming.
Txcess water should be removed by surface drainage.
Because natural drainage is somewhat poor, tobaceo does
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not grow well on this soil. The very slow permeability in
the fragipen and seasonal wetness are limitations for
many nonfarm uses. Capability unit 11Iw-2; woodland
suitability group 2w2.

Edenton Series

The Edenton series consists of well-drained, sloping to
very steep soils. These soils formed in loess and the under-
Jying Tllinoian glacial till over residunm weathered from
Lmestone and shale bedrock. They are on dissected
Tllinoian glacial till uplands. The native vegetation was
deciduous and coniferous forest of beech, maple, oak, ash,

and redcedar.

In & representative profile, the surface layer is brown
silt loam 4 inches thick. The subsoil extends to a depth of
32 inches. The upper 16 inches is yellowish-brown clay
loam. The next 6 inches is yellowish-brown clay. The
lower 6 inches is yellowish-brown silty clay.-The substrat-
um, to a depth of 38 inches, is light olive-brown and dark
vellowish-brown silty clay. Below that is interbedded
shale and limestone bedrock.

The available water capacity is medium in Edenton
soils. Permeability is moderately slow, and surface runoff
is rapid to very rapid. The root zone is moderately deep

and 1s commonly neutral to strongly aeid.

Some areas of sloping Edenton soils are used for crops,
but most of the acreage is in permanent pasture or forest.

Representative profile of Edenton gilt loam, 12 to 18
percent slopes, moderately eroded, 2% miles west-north-
west of Belfast, west of State Route 73 on Peach Orchard
Road to Smart Hill Lane, and 500 yards south and 75
feet east in Jackson Township:

Ap—0 to 4 inches, brown (16YR 5/3) heavy silt loam; weak,
medium, subangular blocky structure; friable; 8
percent pebbles; medium acid; clear, smooth
boundary. .

B21t—4 to 12 inches, yellowish-brown (10YR 5/6) clay loam;
moderate, medium, subanguiar blocky structure;
firm; thin, very patchy, dark-brown {1.5YR 4/4)
clay films on ped faces; few, medium, prominent,
black (10YR 2/1) staing; 10 percent pebbles; strongly
acid; clear, wavy boundary.

B22t—12 to 20 inches, yellowish-brown (10YR 5/6) clay
loam; moderate, medium, subangular blocky struc-
ture; firm; dark yellowish-brown (JI0YR 4/4) clay
Alms that are thin and patehy on vertical ped faces
and very. patchy on horizontal ped faces; common,
medium, prominent, black (10YR 2/1) stains; 10
percent pebbles; medium acid; clear, wavy boundary.

B23t—20 to 26 inches, yellowish-brown (10YR 5/4) clay;
common, medium, distinet, yellowish-brown {10YR
5/8) mottles; weak, medium and coarse, subangular
plocky structure; firm; dark yellowish-brown (10YR
4/4) clay films that are thin and patchy on vertical
ped faces and very patchy on herizontal ped faces;
common, medium, prominent, Very dark brown
(10YR 2/2) stains; 10 percent pebbles; neutral; clear,
wavy boundary. .

IIB3—26 to 32 inches, yellowish-brown (10YR 5{4) silty clay;
weak, coarse, subangular blocky structure; very firm;
few, fine, prominent, very dark brown (10YR 2/2)
staing; light olive-gray (5Y 6/2) vertical and hori-
zontal pressure faces; less than 2 percent pebbles;
mildly alkaline; abrupt, smooth boundary.

1IC1-—32 to 38 inches, light olive-brown (2.5Y 5/6) and dark
vellowish-brown (10YR 4/4) silty clay; weak, coarse,
gubangular blocky structure; very firm; few, fine,
distinet, very dark grayish-brown {10YR 3/2) stam%g
light olive-gray (5Y 6/2) and light olive-brown (2.5
5/4) pressure faces; less than 2 percent pebbies;
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mildly alkaline, caleareous; abrupt, irregular
boundary.
110238 inches, interbedded calcareous shale and limestone.

The solum ig 20 to 40 inches thick and the depth to shale and
limestone residunm is 20 to 38 inches. The depth to earbonates
ranges from 20 to 36 inches. In some places there is a loess
mantle as much as 10 inches thick. Reaction ranges from
medium acid to neutral in the surface layer; it is slightly acid
to strongly aecid in the upper part of the B horizon and neutral
or mildly =alksline in the lower part. The horizons that de-
veloped in till are 5 o 20 percent glacial pebbles.

The Ap horizon ranges from dark grayish brown (10YR 4/2)
to yellowish brown (I0YR 5/4). In unplowed areas there is a
very dark grayish-brown (10YR 3/2) or dark-brown (10YR
3/3 or 4/3) Al horizon as much as 4 inches thick. In some
places there is an A2 horizon of grayish brown (I0YR 5/2) or
brown (10YR 5/3} silt loam,

The upper part of the B horizon, which developed in till, has
a hue of 10YR, value of 4 or 5, and chroma of 3 to 6. It is clay
loam, silty clay loam, or clay. Clay films in the Bt horizon are
thin or medium and patchy or very patchy. The lower part of
the B horizon, which developed in residuum, has a hue of
10YR to 5Y, value of 4 to 6, and chroma of 4 to 6. The IIB
horizon is siléy clay or clay and has weak or moderate, sub-
angular bloeky strueture,

In some places, where the residuum is at a depth of 38
inches, the entire B horizon developed in #ll.

The C Lorizon has a hue of 5Y to 10YR, value of 4 or 5, and
chroma of 3 to 6. Other cclors are present as mottles and
streaks in some places. The C horizon is clay or silty clay, and
in places it contains pebbles and fragments of chert, limestone,
or shale.

The well drained Edenton soils are part of the drainage
sequence that ineludes well drained Cinecinnati soils, moderately
well drained Rosstnoyne soils, somewhat poorly drained Avon-
burg soils, and poorly drained Blanchester soifs. Edenton soils
differ from Cincinnati soils in having a regolith that includes
limestone residuum. They formed in glacial till over limestone
residuum and bedrock, but Trappisi soils formed in residunm
weathered from aeid shale bedrock, Edenton soils are shallower
to bedrock than Jessup and Loudon soils.

EbC2-—Edentor: silt loam, 6 to 12 percent slopes,
moderately eroded. This sloping soil is commonly above
steeper soils. In some places it is in narrow strips below
gontly sloping soils. Areas cover 2 to 20 acres.

Included with this soil in mapping are spots of Ross-
moyne soils that have a fragipan and are underlain by
calcareous till. Loudon soils that are underlain by cal-
careous shale are also included.

Erosion is the main limitation if this soil is farmed. The
moderately slow permeability in the lower part of the
subsoil and the shallowness to underlying bedrock are
limitations for most nonfarm uses. Capability wunit
Ille-3; woodland suitability group 4di.

EbD2—Edenton silt loam, 12 to 18 percent slopes,
moderaiely eroded. This moderately steep soil is com-
monly below gently sloping to sloping soils. Areas cover
2 to 25 acres. This soil has the profile described as repre-
sentative of the series.

Included with this soil in mapping are spots of Hickory
soils that are underlain by calcareous till within a depth of
36 mches and small areas of Loudon soils that are under-
lain by caleareous shale. In some places there are areas
of sloping Rossmoyne and Cincinnati soils that have a
fragipan and are underlain by till. Also included are
severely eroded areas where most of the original surface
layer has been removed and bedrock is at or near the
surface.

Thga hazard of erosion is severe. Moderately slow per-
meability in the lower part of the subsoil, slope, and the
shallowness to underlying bedrock are severe limitations
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for most nonfarm uses. Capability unit IVe-3; woodland
suitability group 3rl. :

EbF2—Edenton sili loam, 18 to 35 percent slopes,
moderately eroded. This steep to very steep soil is on
narrow hillsides and along slope breaks. Tt commoenly
lies below sloping to moderately steep soils. Areas of this
soll cover 2 to 25 acres.

Included with this soil in mapping are spots of steep
to very steep Hickory soils that are underlain by cal-
careous till within a depth of 36 inches and small areas
of Loudon soils that are underlain by calcaréous shale.
Included in some places sre areas of dark-colored Gas-
conade soils that are underlain by calcareous shale and
limestone within a depth of 20 inches. A few wooded
areas that are only slightly eroded are also included.

The hazard of erosion is severe. Moderately slow
permeability in the lower part of the subsoil, slope, and
shallowness to undetlying bedrock are major Imitations
for most nonfarm uses. Capability unit VIe-2; woodland
suitability group 3rl.

Eel Series

The Kel series consists of moderately well drained,
nearly level soils that formed in alluvial material. Thege
soils are on flood plains of streams and rivers. The native
vegetation was hardwood forest of maple, sycamore,
pastern cottonwood, and elm.

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam 9 inches
thick. The subsoil extends to a depth of 40 inches. The
upper 7 inches is brown silt loam that has yellowish-
brown mottles. The next 7 inches is dark-brown silt
loam that has dark grayish-brown, dark-gray, and light
brownish-gray mottles. The next 6 mches 1s dark grayish-
brown silt loam that has dark-gray and pale-brown
mottles. The lower 11 inches is dark grayish-brown loam
that has brown and yellowish-red mottles. The sub-
stratum is dark-gray and dark grayish-brown sandy
loam that has brown and yellowish-red mottles to a
depth of 63 inches and is yelowish-brown, brown, and
eray, loose sand to a depth of 75 inches.

The available water ecapacity is high in Eel soils.
Permeability is moderate, and surface runoff is slow.
The root zone is deep and is slightly acid to moderately
alkaline.

Eel soils are used mainly for corn, soybeans, wheat,
and some tobacco. Where flooding is more frequent,
Eel soils are used more {01 hay and pasture and woodland.
Few acres of Kel soils are left idle. i

Representative profile of Hel silt loam, in a cultivated
field ¥ mile south of Allensburg on Abernathy Road, 150
yards east of Abernathy Road, and 75 yards south of
Dodson Creek, in Dodson Township:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam,
weak, medium, granular structure; very friable; many
roots; few pebbles; slightly acid; abrupt, smdoth
boundary.

B21—9 t0 16 inches, brown (10YR 4/3) silt loam; few, medium,
faint, yellowish-brown (10YR 5/4) mottles; weak,

medium, subangular blocky strueture; friable; com-
mon Troots; few pebbles; neutral; eclear, wavy
boundary.

B22—16 to 23 inches, dark-brown (10Y R 4/3) silt loam ; many,
medium, faint, dark grayish-brown (10YR 4/2)
mottles and few, medium, distinct, dark-gray (10YR
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4/1) and light brownish-gray (10YR 6/2) mostles;
weak, medium, subangular blocky structure; friable;
few roots; few, medium, distinet, very dark brown
(10YR 2/2) stains; few pebbles; mildly alkaline;
clear, wavy boundary.

B23—23 to 20 inches, dark grayish-brown (10YR 4/2) silt
loam; few, medium, faint, dark-gray (10YR 4/1} and
pale-brown (10YR 6/3) mottles; weak, medium, sub-
angular blocky structure; friable; few roots; few
pebbles; mildly alkaline; gradual, wavy boundary.

R24—329 to 40 inches, dark grayish-brown (10YR. 4/2) loam;
common, medium, distinet, brown (10YR 5/3) and
vellowish-red (5YR 4/6) mottles; massive; very fri-
able; few roots; few pebbles; moderately alkaline;
gradual, wavy boundary.

(11—40 to 63 inches, dark-gray (10YR 41} and dark grayish-
prown (10YR 4/2) sandy loam; common, medium,
distinet, brown (10YR 5/3) and yellowish-red (BYR
4/6) mottles; massive; very friable; few pebbles; mod-
erately alkaline, caleareous; clear; wavy boundary.

(9—63 to 75 inches, vellowish-brown (I0YER 5/4), brown
(7.5YR 4/4), and gray (10YR 6/1) sand; single
grained; loose; moderately alkaline, caleareous.

The thickness of the solum and the depth to free earbonates
range from 24 to 40 inches. Reaction in the solum ranges from
slightly acid to moderately alkaline. Depth to sand and gravel
ranges from 5 to 8 feet.

The Ap horizon is dark grayish brown (10YR 4/2), dark
brown (I0YR 4/3), or brown (10YR 5/3). Frofiles in undis-
turbed areas have a very dark gray (10YR 3/1) Al horizon 1to
3 inches thick.

The B horizon is mainly silt loam and loam, but in some
places it is clay loam, sandy loam, gandy clay loam, orsilty elay
loam. It is mainly yvellowish brown (10YR 3/4), dark yellowish
nrown {10YR 4/4), or dark prown (10YR 4/3), but in soms
places it is dark grayish brown (10YR 4/2) in the lower part.
The B horizon has mottles with a chroma of 2 or less, mainly at
a depth of 12 to 20 inches.

The C horizon ranges from dark gray (10YR 4/1) io brown
(7.5YR 4/4) and has bright motties. The lower part of the C
horizon is highly stratified with thin, variable layers or seams
of sandy loam, loamy sand, clay loam, or silty clay loam.

Eel soils are part of the drainage sequence that includes well-
drained Stonelick and Genesee soils, somewhat poorly drained
Shoals soils, and very poorly drained, dark-colored Sloan soils.
Teel soils have a solum that is similar in texfure to that of the
Sardinia soils but is less acid. They lack a B2t horizon that is
present in Thackery soils. Bel soils are less acid than Philo
soils, and they lack the dark-colored underlying layer of the
Algiers soils. Bel soils have gray mottles in the lower part of
the solum, which Genesee soils lack.

Ee—Eel silt Joam. This nearly level soil is on flood
plains, commonly in elongated areas of 2 to more than
100 acres.

Tneluded with this soil in mapping are spots of lighter—
colored, well-drained (enesee soils and somewhat poorly
drained Shoals soils. Included in some places are small
areas of dark-colored, very poorly drained Sloan soils and
light-colored Algiers soils that are dark colored below a
depth of 12 to 20 inches. Also included are soils that have
a surface layer of loam and sandy Joam.

This soil has no important limitations for general
farming. It is occasionally flooded, and controlling weeds
is a concern in management, The soil is less sulted to
tobacco because it is moderately well drained, and tobacco
grows better on well drained soils. Flooding is a severe
limitation for many nonfarm uses. Capability unit ITw-5;
woodland suitability group lol.

Fincastle Series

The Fincastle series consists of somewhat poorly
drained, nearly level to gently sloping soils that formed
in loess and the underlying glacial till. The Fincastle soils
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are on till plains. The native vegetation was hardwood
forest, in which ash, maple, and eim were dominant.

In a representative profile n a cultivated area, the
surface layer is dark grayish-brown silt loam 7 inches
thick. The subsurface layer, to a depth of 11 inches, is
vellowish-brown and pale-brown silt loam that has gray
mottles. The subsoil extends to a depth of 47 inches. 'The
upper 7 inches is dark yellowish-brown silty clay loam
that has gray, grayish-brown, and yellowish-brown mot-
tles. The next & inches is dark yellowish-brown silty clay
loam that has yellowish-brown and grayish-brown mottles.
The lower 21 inches is yellowish-brown clay loam that has
grayish-brown mottles. The substratum, to a depth of 60
inches, is yellowish-brown and gray loam.

The available water capacity is high in Fincastle soils.
Parmeability is moderately slow, and surface runoff is
slow. Thesa soils have a high water table In winter and
spring, and they dry out slowly after ramn. The root zone
is deep and is commonly dlightly acid to strongly acid.

Fincastle soils are used for corn, soybeans, wheat, and
grass-legume mixtures for hay and pasture. A small
acreage Is in permanent pasture or woodland.

Representative profile of Fincastle silt loam, In an area
of Crosby-Fincastle silt Joams, 0 to 2 percent slopes, in a
cultivated field 2 miles south-southwest of East Monroe
on Monroe Road, % mile south-southwest of the inter-
section of Monroe Road aqd Oente_rﬁe]d West Road, %
mile north-northeast of the intersection of Monroe Road
and Pausch Road, and 50 yards west of Monroe Road, in
Fairfield Township:

Ap—0 to 7 inches, dark grayish-brown {10YR 4/2) sil loam;
weak, medium, granular strucfure; very friable;
many Toots; few pebbles; slightly acid; abrupt,
smooth boundary.

B&A—T to 11 inches, yellowish-brown (10YR 5/4) and pale-
prown (10YR 6/3) silt loam; common, fine and
medium, distinet, gray {I0YR 5/1) mottles; weak,
medium, subangular blocky structure; friable; com-
mon roots; thin, patchy, light prownish-gray (10YR
6/2) silt coatings on vertical ped faces; few pebbles;
strongly acid; elear, wavy boundary.

Blt—11 to 18 inches, dark yellowish-brown (10YR 4/4} sitty
clay loam; common, fine and medium, distinct, gray
(10YR 5/1), grayish-brown (10YR 5/2), and
vellowish-brown (10YR  5/8) mottles; moderate,
medium, prismagic strueture parting to moderate,
medium, subangular blocky; firm; common roots;
thin, patchy, dark grayish-brown (10YR 4/2) clay
films on vertical and horizontal ped faces; thin,
continuous, Hght brownish-gray (10YR 6/2) silt
coatings on vertical ped faces; few, fine, prominent,
black (I0YR 2/1) stains; 4 percent pebbles; strongly
acid; elear, wavy boundary.

B21t—18 to 26 inches, dark yellowish-brown {(10YR 4/4)
silty clay loam; common, mediuin, distinct, yellowish-
brown {i0YR 5/6) and grayish-brown (10YR 5/2)
mottles; weak, coarse, prismatic structure parting to
moderate, medium and coarse, subangular blocky;
firm; few roots; thin, confinuous, dark grayish-brown
(10YR 4/2) and dark-gray (10YR 4{1} clay films on
vertical ped faces and thin, patehy, dark grayish-
brown (10YR 4/2) and dark-gray (I0YR 4/1) clay
films on horizontal ped faces; common, fine, prom-
inent, black (10YR 2/1) stains and concretions; o
percent pebbles; strongly acid; gradual, wavy

boundary. .
yvellowish-brown (10YR 5/4) clay

11B22—26 to 38 inches, .
loam; many, medium, distinet, yellowish-brown

(10YR 5/8) and grayish-brown (10YR 5/2) mottles;
weak, coarse, subangular blocky structure; firm; thin,
patehy, dark-gray (10YR 4/1) clay films on vertieal
ped faces; many, medium, prominent, black (10YR
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2/1) stains and concretions; 8 pereent pebbles;
slightly acid; gradual, wavy boundary.

ITB3t—38 to 47 inches, yellowish-brown (10YR 5/4) elay
loam; many, medium, distinet, yellowish-brown
(1I0YR 5/8) and grayish-brown {10YR 5/2) mottles;
weak, coarse, subangular blocky structure; firm;
thin, very patchy, dark grayish-brown (10YR 4/2)
clay films on vertical ped faces; few, fine, prominent,
black (10YR 2/I) stains and concretions; 10 percent
pebbles; mildly alkaline; clear, wavy boundary.

ITIC—47 to 60 inches, yellowish-brown (10YR 5/6) and gray
(I0YR 5/1) loam; massgive; firm and compact; few,
fine, prominent, black (10YR 2/1) stains and concre-
tions; 15 percent pebbles; mildly alkaline, calcarecus.

The solum is 42 to 70 inches thick. The loess cap ranges from
20 to 40 inches in thickness but is typically 20 to 30 inches
thick. Reaction in the solum ranges from strongly acid to
medium aecid in the B&A horizon, Bl horizon, and the upper
part of the B3t horizon, and from sirongly acid to mildly alka-
line in the B3 horizon.

The Ap horizon is dark grayish brown (10YR 4/2), grayish
brown (10YR 5/2), or brown (I10YR 4/3 and 5/3). Profiles
in undisturbed areas have an Al horizon, 2 0 5 inches thick,
that is very dark gray (10YR 3/1), black (10YR 2/1), or very
datk grayish brown (10YR 3/2). Some profiles have an A2
horizon that is typically brown {10YR 5/3), light yellowish
browa (10YR 6/4), or yellowish brown (10YR 5/4). Where the
A2 horizon iz below the Al horizon, it is 3 to 8 inches thick.
Where the A2 horizon is below the Ap horizon, it is 2 to 4
inches thick.

The matrix of the B horizon has a hue of 10YR, value of 4
through 6, and chroma of 1 through 4. The dominant mottles
in the B horizon have a hue of 10Y R, value of 4 through 6, and
ehroma of 1 through 8. The B2t horizon is 20 to 45 inches
thick. The upper part is silty clay loam, and the lower part,
which formed in glacial $il}, is typically clay loam. Thin and
medium, patchy and continuous elay films range from very
dark grayish brown (10YR 3/2) to gray (10YR 5/1).

The C horizon is mainly yellowish brown (10YR. 5/4 and
5/6) or brown (10YR 5/3).

Fincastle soils are part of the drainage sequence that includes
well drained Russell soils, moderately well drained Xenia
soils, and wvery poorly drained Brookston soils. Fincastle
soils lack the fragipan that is in Avonburg and Dubois seils.
They have a thicker loess cap, have a lower clay content in
the B horizon, and are deeper to glacial till than Crosby soils.
Fincastle soils are underlain by glacial till, but Fitchville and
Sleeth soils are underlain by glacial outwash material. They
have a coarser textured C horizon than McGary soils.

In Highland County, Fincastle soils are mapped only in
complexes with Crosby soils.

Fitchville Series

The Fitchville series consists of somewhat poorly
drained, nearly level to gently sloping soils. These soils
formed in loess or loamy alluvium and stratified outwash
and alluvium. They are on stream terraces. The native
vegetation was hardwood forest in which elm, sycamore,
ash, and maple were dominant,

In a representative profile in a cultivated area, the sur-
face layer is dark grayish-brown silt loam 10 inches thick.
The subsurface layer, to a depth of 15 inches, is brown
silt loam that has gray and yellowish-brown mottles. The
subsoil extends to a depth of 68 inches. The upper 7
inches is yellowish-brown silt loam that has gray and
yellowish-brown mottles. The next 7 inches is gray silty
clay loam that has yellowish-brown mottles. The next 8
inches is gray silt loam that has brown and yellowish-
brown mottles. The next 10 inches is yellowish-brown
silty clay loam that has gray and yellowish-brown mottles.
The next 10 inches is grayish-brown clay loam that has
gray and strong-brown mottles. The lower 11 inches is
brown sandy clay loam that has strong-brown and gray
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mottles. The substratum, to a depth of 77 inches, is strong-
brown and gray gravelly clay loam that has dark yellowish-
brown motiles.

The available water capacity is medium to high in the
Fitchville soils. Permeability is moderately slow, and sur-
face runoff is slow to medium. These soils have a high
water table in winter and spring, and they are slow to
dry out after rain. The root zone is moderately deep to deep
and is commonly slightly acid to strongly acid.

Fitchville soils are used mainly for ecorn, soybeans,
wheat, and grass-legume mixtures for hay and pasture. A
small acreage is in permanent pasture or woodland.

Representative profile of Fitchville silt loam, 0 to 2
percent slopes, in a cultivated field 2% miles northeast of
Hillsbhoro, ¥ mile north of the intersection of State Route
138 and Selph Road, 330 yards west of Selph Road, and
350 vards north of Clear Creek, in Liberty Township:

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

A2—10 to 15 inches, brown (10YR 5/3) silt loam; common,
medium, distinct, gray (10YR 6/1) and yellowish-
brown (10YR 5/6) mottles; moderate, medium and
thick, platy strueture; very friable; ecommon roots;
neutral; clear, wavy boundary.

B1t—15 to 22 inches, yellowish-brown (10YR 5/4) silt-loam;
common, medium, distinet, gray (10YR 6/1) and
vellowish-brown {(10YR 5/8) mottles; moderate,
medium and fine, subangular blocky structure;
friable; commeon roots; thin, patchy, dark yellowish-
brown (10YR 4/4) clay films on horizontal and ver-
tical ped faces; strongly aeid; clear, wavy boundary.

B21t—22 to 29 inches, gray (10YR 6/1) silty clay loam; many,
medium, distinet, yellowish-brown (10YR 5/4)
mottles and common, fine, distinet, yellowish-brown
(10YR 5/8) mottles; weak, eoarse, prismstic strue-
ture parting fto moderate, medium, subangular
blocky; firm; few roots; common vesicular pores;
thin, patehy, light olive-brown (2.5Y 5/4) clay films
on horizontal and vertical ped faces; thin, patchy,
pale-brown (10YR 6/3) and white (I0YR 8/2 dry)
silt coatings on vertical ped faces; strongly acid;
gradual, wavy boundary.

B22t—29 to 37 inches, gray (10YR 5/1) silt loam; common
medium, distinet, brown (7.5YR 6/4) and yellowish-
brown (10YR 5/8} mottles; weak, medium, prismatic
structure parting to moderate, medium, subangular
blocky; firm; few roots; common tc many vesmplar
pores; thin, patchy, brown (10YR 5/3) and light clive-
brown (2.5Y 5/4) clay films on vertical and horizontal
ped faces; thin, continuous, pale-brown (10YR. 6/3)
and white {(10YR 8/2 dry)} silt coatings on vertical
and horizontal ped faces; strongly acid; abrupt, wavy
houndary. )

B31—37 to 47 inches, yellowish-brown (10YR 5/4) silty clay
loam; common, medium, distinet, gray (10YR 6/1)
and yellowish-brown (10 YR 5/8) motiles; weak, coarse,
prismatic structure parting to moderate, medium,
subangular bloeky; firm; thin, patchy, brown (10YR
5/3) clay films on vertical ped faces; common, me-
dium, prominent, black {10Y R 2/1) stains and conere-
tions; 3 percent pebbles; medium acid; clear, wavy
boundary.

IIB32—47 to 57 inches, grayish-brown (10YR 5/2) clay loam;
common, fine and medium, gray (10YR 6/1) moftles
and many, medium, distinet, strong-brown (7.5YR
5/6) mottles; weak, coarse, subangular blocky strue-
ture; firm; thin, very patchy, brown (10YR 5/3)
clay films on vertical ped faces; few, fine, distinet,
very dark brown (10YR 2/2) stains; 5 percent peb-
bles; slightly acid; abrupt, wavy boundary.

1IB33-—547 o 68 inches, brown {7Z.5YR 5/4) sandy cl:a.y loam;
common, medium, distinet, strong-brown (7.5YR 5/8}
mottles and common, fine, distinet, gray (10YR 6/1)
mottles; weak, eoarse, subangular bloeky structure;
firm; many, medium, prominent, black {I0YR 2/1}
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stains and concretions; 15 percent pebbles; neutral;
clear, wavy boundary.

IIIC1—68 to 77 inches, strong-brown (7.5YR 5/6) and gray
{(10YR 6/1) gravelly elay loam; common, fine, dis-
tinet, dark yellowish-browna (10YR 4/4) moitles;
magsive; firm; few, medium, prominent, black (10YR
2/1) stains; 25 percent gravel; neutral; clear, wavy
boundary.

TIIC2—77 to 90 inches, brown (10YR 5/3) gravelly loam;
common, medium, distinet, gray (10YR 5/1) and
yellowish-brown {(10YR 5/8) mottles; massive; fri-
able; partly weathered, delomitic rocks that are light
vellowish brown {(0YR 6/4), brownish yellow (10YR
£/6), and light gray (10YR 7/1); 40 pereent gravel:
mildly alkaline, ecaloareous; clear, wavy boundary.

ITIC3—90 to 106 inches, grayish-brown (10YR 5/2) sand and
gravel; single grained; locse; 15 percenbt pebbles;
mildly alkaline, caleareous.

The solum is 50 to 70 inches thick, and the loess mantle iy
10 to 30 inches thick. Reaction in the solum ranges from slightly
acid to strongly acid from the surface through the B2t horizon
and is slightly acid or neutral in the lower part.

The Ap horizon is dark grayish brown (10YR 4/2 and 2.5Y
4/2) or grayish brown (10YR 5/2 and 2.5Y 5/2). Profiles in
undisturbed areas have a very dark gray (10YR 3/1) or very
dark brown (10YR 2/2) Al horizon 2 to 6 inches thick. The A2
horizon is brown (10YR 4/3 and 5/3), grayish brown (10YR
glliz)ic or light brownish gray (10YR 6/2) and is 3 to 8 inches

ick.

The B1t and B2t horizons have a hue of 7.5YR and 10YR,
value of 4 through 6, and chroma of 1 through 6, and they have
motiles of gray {10YR 6/1 and 5/1) and grayish brown (10YR
5/2). They are silt loam, silty elay loam, clay, and sandy elay
loam. Thin, patchy to very patchy clay films that are neutral
or have a hue of 10YR and 2.5Y and a chroma as high as 4 are
on ped surfaces in the B2t horizon. In some places silt coatings
that have a hue of 10YR, value of 6 through 8, and chroma of 1
through 4 are in the upper part of the B2t horizons.

The B3 and C horizons have a hue of 10YR and 7.5YR,
value of 4 and 5, and chroma of I through 6. They have mottles
that have a hue of 10YR, value of 4 through 6, and chroma of 1
through 8. These horizons show evidence of stratification and
are clay, silty clay loam, clay loam, sandy clay loam, loam, and
sandy loam: in places they are gravelly.

Fitchville soils are part of the drainage sequence that
includes well drained ~Williamsburg soils, moderately well
drained Sardinia soils, and very poorly drained Patton soils.
Fitchville soils are not so deeply leached and lack the fragipan
of Dubeis soils. They lack the fragipan and underlying glacial
il of Avonburg soils. Fitchville soils have a lower content of
clay in the B horizon than McGary soils, and they lack the
underlying glaeial $ill of Crosby and Fincastle soils.

FecA—TFitchville silt loam, 9 to 2 percent slopes. This
nearly level to slightly depressional soil iz in narrow to
moderately broad, somewhat irregularly shaped areas of 3
to 20 acres. It is between better drained Sardinia or
Williamsburg soils and dark-colored Westland soils. Tt is
closely associated with Fox and Ockley soils on terraces
and Genesee soils on flood plains.

This soil has the profile described as representative of
the series. 1t i3 commonly near sloping areas or escarp-
ments and periodically receives seepage and inwash of
surface water. The deposition of silty material makes the
surface layer thicker.

Included with this soil in mapping are a few areas of
dark-colored Westland soils in narrow strips along
waterways and in small depressions at the head of
drainageways.

Wetness 1s a moderate limitation if this soil is farmed.
The surface layer and the upper layers of the subsoil have a
high content of silt. They puddle when wet, crust when
dry, and heave during winter freezing. These soil character-
istics car cause reduced germination of seeds, poor
emergence of plants, and frost kill of small grains. Crops
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are damaged most during periods of excessive wetness
Wetness is also a limitation for nonfarm uses. Capability
unit ITw—2 pwoodland suitability group 2w2.

FcB—Fitchville silt loam, 2 to 6 percent slopes. This
gently sloping soil is in narrow to moderately broad,
somewhat irregularly shaped areas of 3 to 20 acres. It is
between better draiped Sardinia or Williamsburg soils
and dark-colored Westland soils. A large acreage on
terraces is in relatively narrow, short, elongated strips
along streams. The soil is closely associated with Fox and
Ockley soils on terraces and Genesee soils on. flood plains.
This soil is commonly near sloping areas or escarpients
and periodieally receives seepage and inwash of surface
water,

Tncluded with this soil in mapping are a few areas of dark-
colored Westland soils in narrow strips along small
drainageways and in slight depressions at the head of
drainageways. Also included are some moderately eroded
spots. In these spots the surface layer is a mixture of the
original surface layer and the upper part of the brown
subsoil. Moderately well drained Sardinia soils are
included in the more sloping areas.

Wetness, crusting, and the hazard of erosion are
limitations of this soil for farming. Wetness is a limitation
for some nonfarm uses. Capability unit IIw-2; woodland
suitability group 2w2.

Fox Series

The Fox series consists of well-drained, nearly level to
moderately steep soils. These soils formed in a thin loess
cap, outwash material, and the underlying sand and
gravel.

They are on stream terraces, outwash plains, kames,
and eskers. The native vegetation was hardwood forest in
which hickoery, oak, and maple were dominant.

In a representative profile in a cultivated area, the
surface and subsurface layers are dark grayish-brown
silt Toam 13 inches thick. The subsoil extends to a depth of
39 inches. The upper 5 inches is yellowish-brown and
dark-brown silt loam. The next 9 inches is yellowish-
brown clay loam. The lower 12 inches is yellowish-brown
cravelly clay loam. The substratum, to a depth of 60
mches, is brown, loose sand and gravel. .

The available water capacity is medium in Fox soils.
Pormeability is moderate in the subsoil and moderately
rapid in the substratum. Surface runoff is slow to rapid.
The root zone is moderately deep and is slightly acid to
strongly acid.

Fox soils are used mainly for corn, wheat, and grass-
legume mixtures for hay and pasture. Some soybeans
and tobacco are also grown. A small acreage 1S In per-
manent pasture and woodland.

Representative profile of Fox silt loam, 2 to 6 percent
slopes, in a cultivated field 3% miles east of Hillsboro on
U.S. Highway 50, % mile north on Petersburg Road, and
% mile west and 45 yards south of Carroll Lane, in Liberty
Township:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) gilt loam;
moderate, medium, granular sfructure; friable; many
roots; few pebbles; medium acid; abrupt, smooth
boundary. .

A2 9 to 18 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, medium, subangular blocky structure; friable;
eommon roots; few pebbles; medium aecid; clear,
wavy boundary.
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I1B1-—13 to 18 inghes, yellowish-brown {10YR 5/4) and dark-
brown (I0YR 4/8) silt loam; weak, fine and medinm,
subangular blocky structure; friable; common roots;
5 percent pebbles; medium acid; clear, wavy boundary.

IIB21t—18 to 27 inches, yellowish-brown (10YR 5/4) clay
loam ; moderate, fine and medium, subangular blocky
strueture; firm; few roots; thin, patchy, brown (7.5YR
4/4) clay films on vertical and horizontal ped faces;
15 percent pebbles; stromgly acid; clear, wavy
boundary.

ITB224—27 to 39 inches, yellowish-brown (I10YR 5/4) gravelly
clay loam; common, medium, faint, yellowish-brown
(16YR 5/8 mottles; weak, medium and coarse,
subangular blocky structure; firm; few roots; thin,
patchy, dark grayish-brown (2.5YR 4/2) and grayish-
brown {2.5YR 5/2) clay films on vertical and hori-
zontal ped faces; common, fine, prominent, black
(10YR 2/1) stains and concretions; 30 percent gravel;
slightly acid; abrupt, itregular boundary.

ITC—39 to 60 inches, brown (10YR 4/3) sand and gravel;
single grained; loose; few roots; stains and mottled
colors of decomposed stones are brownish yellow
(LOYR 6/6), pale brown (10YR 6/3), and grayish
brown (10YR 5/2); 50 percent gravel; mildly alkaline,
caleareous.

The thickness of the solum and the depth {o caleareous sand
and gravel are 24 to 40 inches. The loess mantie ranges from
0 to 18 inches in thickness, but is typically 6 to 12 inches
thick., Reaction in the solum is medium acid to slightly acid
in the A horizon and medium aecid to strongly acid in fthe
upper part of the B2t horizon; it ranges from slightly acid to
neutral in the lower part of the B2t horizon and in the B3
horizon.

The A horizon is sili loam, loam, or clay loam. The Ap
horizon is dark grayish brown (10YR 4/2), dark brown (10YR
4/3), brown (10YR 5/3), or yellowish brown (10YR 5/4}).
Profiles in undisturbed areas have an Al horizen that is very
dark grayish brown (10YR 3/2), very dark brown (10YR 2/2),
or very dark gray (10YR 3/1) and is 4 to 7 inches thick. The
A2 horizon is dark grayish brown (L0YR 4/2), brown {10YR
5/3 and 4/3), or yellowish brown (10YR 5/4} and is 2 to 6
inehes thick,

The B1, B2t, and C horizons typically have a hue of 10YR
and 7.5YR, value of 4 and 5, and chroma of 3 through 6.
The Blt and B2t bhorizons range from 14 to 34 inches in
thickness but are typically 18 to 26 inches thick. The B2t
horizon is clay loam, silty clay loam, loam, or sandy clay loam
and is gravelly in places. The content of gravel is 10 to 35
percent. The B2t horizon contains thin, patehy and very
patchy clay filns that have a hue of 7.5 YR, 10YR, and 2.5Y,
value of 8 through 5, and chroma of 2 through 4. In some places
tongues of material from the B2t or B3 horizon extend 3 to
10 inches or more into the C horizon.

In Fox seils the underlying calcarcous sand and gravel is at
a depth of 24 to 42 inches, but in Casco soils it is at a depth
of 10 to 24 inches, and in Ockley soile it is at a depth of 42 to
60 inches. Fox soils have a B horizon, which Stonelick soils
lack. They lack a dark-colored Ap or Al horizon, which
Warsaw soils have. Fox soils have a solum similar to that of
EKendallville soils, but Kendallville soils are underlain by loam
till. Fox soils have a sclum that is not so deeply leached, is
thinner, and is not so red as that of Negley soils.

FIC2—Fox loam, 6 to 12 percent slopes, moderately
eroded. This sloping soil is on short, narrow terraces
along streams and on hills in the uplands. Areas are
irregularly shaped, and most cover 3 to 15 acres. This
soil has a profile similar to the one described as repre-
sentative of the series, but its surface layer is loam, is
browner, and is a mixture of the original surface layer
and the upper part of the subsoil.

Included with this soil in mapping are severely erodéd
areas; areas where the surface layer is sandy loam and
contains a large amount of gravel; small, shallow gullies;
end Casco soils that have caleareous sand and gravel
at a depth of less than two feet. Also included are some
uneroded wooded areas that have a surface layer of silt
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loam. Spots of Ockley and Kendallvillo soils that have
a surface layer of silt loam and are mostly in the uplands
are also included.

Slope, droughtiness, and erosion are limitations for
crops and irrigation and for nonfarm uses. Capability
unit 11Te—4; woodland suitability group 2ol.

FID2-Fox loam, 12 to 18 percent slopes, moderately
eroded. This moderately steep soil is on short, narrow
terraces along streams and on hills in the uplands. It
has a profile similar to the one described as representative
for the series, but its surface layer is loam, is browner and
more droughty, and is a mixture of the original surface
layer and subsoil material. ,

Included with this soil in mapping are severely eroded
areas that have a surface layer of sandy loam and gravelly
loam, gullied areas, and more droughty Casco soils that
have limy sand and gravel at depths of less than two
feet. Some included areas that have been kept in forest
or pasture are only slightly eroded.

Slope, the severe hazard of erosion, and droughtiness
are limitations for farming and for nonfarm uses. Some
areas of this soil are idle and are reverting to low-quality
forest, and others are now in permanent pasture. Capa-
bility unit TVe—4; woodland suitability group 2rl.

FnA—Tox silt loam, 0 to 2 percent slopes. This nearly
level to slightly concave or depressional soil 13 on stream
terraces in areas that are 175 to 1,300 feet wide and as
much as % of a mile long and cover 5 to 60 acres. It is
also in the uplands. )

This soil has a profile similar to the one described as
representative of the series, but its surface layer is grayer.
Most areas receive seepage and runoff from adjacent
sloping soils, which has made the surface layer thicker
and the soil deeper to calcareous sand and gravel.

Included with this soil in mapping are small areas of
Oclkley and Thackery soils. Also included are small areas
that have a surface layer of loam or sandy loam that is
gravelly in places.

This soil has few limitations for farming, except for
droughtiness. It is well suited to special crops and to
irrigation, and it is well suited to many nonfarm uses.
Capability unit IIs—1; woodland suitabihity group 2o0l.

FnB—Fox silt loam, 2 to 6 percent slopes. This gently
sloping soil is on stream terraces in areas that are 175 to
1,300 feet wide and as much as % of a mile long and cover
5 to 60 acres. It is also on hills in the uplands. This soil
has the profile described as representative of the series.
Some areas receive seepage and runoff from adjacent
sloping soils. '

Tnchided with this seil in mapping are areas that have
a thicker surface layer and are deeper to sand and gravel
than the representative profile because of the deposition
of material eroded from the adjacent soils. Also included
are some moderately eroded areas, some small areas that
have a surface layer of loam and sandy loam, and some
gravelly spots. Small areas of poorly drained, dark-colored
Westland soils are included in depressions, at the head of
waterways, and in narrow strips along small waterways.

This soil is well suited to farming, particularly special

“crops, and is well suited to irrigation, but the hazard of

erosion is moderate. The soil is also well suited to many
nonfarm uses. Capability unit IIe-3; woodland suitability

group 2ol.
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FoC3—Fox clay loam, 6 to 12 percent slopes, severely
eroded. This sloping soil is on the short terraces in narrow
bands along streams and in the uplands. Areas cover
5 to 15 acres. There are many small, shallow gullies and
some larger gullies that cannot be crossed by farm equip-
ment. Nearly all of the original surface layer has been
removed through erosion, and the present surface layer
consists mostly of subsoil material.

Included with this soil in mapping are areas where the
surface layer i1s sandy loam and contains gravel and
shallower, droughty Casco soils. This soil is suited to
pasture or forest. Most areas are idle and are reverting
to forest, but some have been renovated for permanent
pasture. Slope and erosion are limitations for crops
and for many nonfarm wuses. Capability unit IVe-4;
woodland suitability group 2o1.

(Gasconade Series

The Gasconade series consists of well-drained, sloping
to very steep soils that formed in residuum weathered
from hmestone. These soils are on unglaciated uplands
and in glaciated areas that lack a till mantle. The native
vegetation was deciduous and coniferous forest of locust,
hickory, oak, and redcedar. )

In a representative profile in a cultivated area, the
surface layer is black silty clay loam 7 inches thick.
The subsoil, to a depth of 13 inches, is flaggy and channery
silty clay. The substratum, to a depth of 15 inches, 1s
light yellowish-brown flagey and channery loam. Lime-
stone bedrock is at a depth of 15 inches.

The available water capacity is very low in Gasconade
soils. Permeability is moderately slow, and surface runoff
is medium to rapid. The root zone is shallow and is neutral
to moderately alkaline. )

The steeper Gasconade soils are mostly in forest.
The stony, less sloping soils are used for corn, wheat,
and grass-legume mixtures for hay and pasture. A large
acreage is idle and is reverting to forest.

Representative profile of Gasconade silty clay loam,
6 to 12 percent glopes, in & cultivated area 1 mile south-
southeast of Boston on Beechwood Road and 330 yards
east of Beechwood Road, in Paint Township:

Ap—>0 to 7 inches, black (10YR 2/1) silty clay loam; moderate,
fine and medium, subangular blocky siructure; firm;
many roots; common tubular and vegicular pores; 15
percent, limestone fragments; mildly alkaline; clear,
smooth boundary.

B—7 to 18 inches, dark grayish-brown (10YR 4/2) flaggy and
channery silty clay; common, medium, distinet, dark
vellowish-brown (10YR 4/4) mottles; strong, fine
and medium, angular blocky structure; very firm;
common roots; commeon tubular and vesicular pores;
25 percent limestone fragments; mildly alkaline,

. ealeareous; abrupt, wavy boundary.

C---13 to 15 inches, light yellowish-brown (10¥YR 6/4) flaggy
and channery loam; eommon, medium, prominent,
strong-brown (7.5YR 5/6) mottles and few, fine,
faint, light brownish-gray (10YR 6/2) mottles;
massive; friable; few roots; 50 percent limestoné
fragments; mildly alkaline, ealcareous; abrupt, wavy
boundary.

BR—15 inches, limestone bedrock,

The solum is 9 to0 18 inches thick and is weakly developed.
The limestone bedrock is a4 a depth of 9 to 20 inches. Reaction
ranges from neutral to mildly salkaline through the solum.

The Ap or Al horizon is 4 to 10 inches thick and is black
(10YR 2/1), very dark gray (10YR 3/1), or very dark grayish
brown (10Y R 3/2).
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The B horizon is typically flaggy and channery silty clay
or flaggy and channery clay, but in some places i contains silty
clay loam. It ranges from 4 to 12 inches in thickness but is com-
monly 4 to 10 inches thick. The B horizon is typically dark
yellowish brown (10YR 4/4) or dark brown (10YR 4/3), but
it is dark grayish brown (10YR 4/2) in some places.

The thin C horizon is partly weathered limestone material,
T+ is light yellowish brown (10YR 6/4) or pale brown (10YR
6/3) to light brownish gray (10YR 6/2)., It has mottles in a hue
of I0YR and 7.5YR, value of 5 and 6, and chroma of 2 to 6.

Gasconade soils, unlike Opequon soils, have a dark-colored
A horizon and Iasck a B2t horizon. They are underiain by
limestone bedrock, and Colyer soils are underlain by shale
bedrock. Gasconade soils have better natural drainage and are
shallower to limestone bedrock than Millsdale soils.

GaC—Gasconade silty clay loam, 6 to 12 percent slopes.
This sloping soil is in both the glaciated and the residual
parts of the county. I't is along minor drainagewsays and in
oval or fan-shaped areas at the head of drainageways, and
it is next to steeper soils downstream. Areas range from 2 o
33 acres, but most are 3 to 10 acres. Slopes are convex and
are mainly 150 feet to 400 feet long.

Thig soil has the profile described as representative of
the series. Cracks, % to % inch wide, open in the surface
during dry periods. The soil is quite cloddy if it is culti-
vated when too wet.

Included with this soil in mapping are moderately
eroded and severely eroded spots. In the severely eroded
spots, there are many gullies, bedrock outcrops, and rock
fragments, and the texture of the surface layer varies.
The bedrock outcrops and rock fragments, however, do
not seriously interfere with cultivation. Also included are
less sloping areas, spots of light-colored Milton soils in the
Wisconsin glaciated areas, and Opequon or Bratton soils
in the Minoian glaciated areas and residual areas.

The severe hazard of erosion is the major limitation for
crops. Shallowness to bedrock is a major limitation for
most nonfarm uses. Capability unit I[Ve-6; woodland
suitability group 4d1.

GaD2-Gasconade silty clay loam, 12 to 18 percent
slopes, moderately eroded. This moderately steep soil is
along minor drainageways and in oval or fan-shaped areas
at the head of drainageways. It is next to steeper soils
downstream. Areas range from 3 to 13 acres, but most are
only 3 to 8 acres. Slopes are convex and are mainly 150 to
400 feet long. .

This soil has a profile similar to the one described as
representative of the series, but its dark-colored surface
layer is thinner and contains more limestone fragments.
During dry seasons, many cracks, % to }4 inch wide, open
in the surface. .

Included with this soil in mapping are Opequon soils
and severely eroded spots. The severely eroded spots
have limestone fragments in the surface layer, shallow
to deep gullies, and a surface layer of silty clay or clay.
During wet seasons, there are many seep areas at the base
of the slopes.

This soil is suited to permanent pasture or woodiand.
Slope and shallowness to bedrock are severe limitations for
most nonfarm uses. Capability unit VIs-1; woodland
suitability group 4d2.

GbF2—Gasconade flaggy silty clay loam, 18 fo 35
percent slopes, moderately eroded. This steep to very
steep soil is mainly along streams and at the head of
drainageways, where it joins steeper soils downstream.
Areas are narrow and mainly elongated, and they run
laterally slong drainageways for several hundred feet.
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They cover 2 to 20 acres. Slopes are convex and are 85 to
200 feet long.

This soil has a profile similar to the one described as
representative of the series, but its surface layer is thinner
and is a migture of the original surface layer and the upper
part of the subsoil. Cracks form in the surface layer during
dry seasons.

Tnclided with this soil in mapping are severely eroded
spots, some slightly concave or benchlike colluvial areas,
and some small, steep and very steep bedrock escarpments.
Seep areas and springs are at the middle or base of the
slopes. Liarge isolated limestone blocks are included in
gome places.

This soil is suited to permanent pasture or woodland.
Slope, shallowness to bedrock, erosion, droughtiness, and
the content of rock fragments are severe limitations for
most nonfarm uses. Capability unit VIIs-1; woodland
suitability group 4x1.

GbG—QGasconade flaggy silty clay loam, 35 to 50
percent slopes. This very steep soil is in the uplands.
Areas are commonly 150 to 650 feet wide and are mainly
elongated. They cover 10 to 50 acres.

Included with this soil in mapping are small areas of
light-colored Opequon soils, some slightly concave or
benchlike colluvial areas, and bedrock escarpments. Seep
areas and springs are at the middle or base of the slopes.
Llarge isolated limestone blocks are included in some
places.

This soil is well suited to woodland, but its very steep
slopes limit the use of machinery. Slope and shallowness
to bedrock are severe limitations for most nonfarm uses.
Capability unit VIIs-1; woodland suitability group 4x1.
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(Genesee Series

The Genesee series consists of well-drained, nearly level
soils that formed in alluvial material. The Genesee soils
are on flood plains. The native vegetation was hardwood
forest in which elm, sycamore, and ash were dominant.

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam 7 inches
thick. The subsoil extends to a depth of 33 inches. The
upper 15 inches is dark-brown silt loam, and the lower
11 mches is dark grayish-brown silt loam. The substratum
to a depth of 57 inches, is dark grayish-brown and brown
151113 Ioam and loam and, to a depth of 74 inches, is sandy

oam,

The available water capacity is high in Genesee soils.
Permeability is moderate. Surface runoff is slow, and the
soils are subject to flooding. The root zone is deep and
ig glightly aecid to moderately alkaline.

Genesee soils are used mostly for corn, soybeans, wheat,
and some tobacco. Where flooding is more frequent, the
soils are used more for hay and pasture (fig. 4) and wood-
land. Few acres of Genesee soils are left idle.

Representative profile of Genesee silt loam, in a culti-
vated field 1.1 miles south-southwest of Mowrystown
on Sardinia and Five Point Roads, 330 yards east-north-
east of farm lane, and 150 feet north of the East Fork
of White Oak Creek, in White Oak Township:

Ap—>0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine, granular struefure; friable; few roois;

commmon vesicular pores; mildly alkaline; abrupt,
smooth boundary,

Figure 4—Pasture on Genesee soils; generally the grazing season is long and the yields are high.
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B1-7 to 12 inches, dark-brown (10YR 4/3) silt loam; moderate,
thiek, platy structure; friable; few roots; common
vesicular pores; mildly alksline; clear, smooth
boundary.

B2i—12 to 22 inches, dark-brown (10YR 4{3) silt loam;
weak, very thick, platy structure; friable; few roois;
common tubular pores; mildly alkaline; clear, wavy
boundary.

B22--22 {0 33 inches, dark grayish-brown (LOYR 4/2) silt
loam; weak, medium and coarse, subangular blocky
structure; iriable; few roots; moderately alkaline;
diffuse, smooth boundary. .

C1-—33 to 47 inches, dark grayish-brown (10YR 4/2) silt
loam; weak, coarse, subangular blocky structure;
friable; few roots; moderately alkaline, caleareous;
gradual, smooth boundary.

0947 0 57 inches, brown (0YR 4/3) loam; very weak,
coarse, subangular blocky structure; friable; few
roots; moderately alkaline, caleareous; clear, wavy
boundary.

C3-—B7 to 74 inches, brown (10YR 4/3) sandy loam; massive;
friable; few, medium, distinet, gray (10YR 5/1)
root snd worm channels that have dark-brown
(7.5YR 4/4) coatings; few roots; moderately alkaline,
caleareous; abrupt, wavy boundary.

The solum is 24 to 40 inches thick. Reaction ranges from
slightly acid to moderately alkaline but is dominantly neutral
to moderately alkaline.

The Ap horizon is dark grayish brown (10YR 42y, brown
{10YR 5/3), or dark brown {10YR 4/3). The B horizon is
dominantly silt loam and loam, but in places it is elay loam and
silty clay loam. The B and C herizons are dominantly dark
brown (I0YR 4/3), brown (10YR 5/3), and dark grayish
brown (10YR 4/2), but in places they are yellowish hrown
(10¥R 5/4). In some places the lower part of the C horizon
has thin strata of sandy loam, loamy sand, or silty clay loam.

(lenesee soile are part of the drainage sequence that includes
well drained Stonelick soils, moderately well drained Eel soils,
somewhat poorly drained Shoals soils, and very poorly drained
Sloan soils. Genesee soils have a higher base saturation and
are less acid in the solum than Philo soils. They lack the
dark-colored A horizon of Ross soils and lack the Bt horizon of
Ockley and Williamsburg soils.

Gn—Genesee silt Joam. This nearly level soil is on the
flood plains, Areas commonly range from 2 acres to more
than 200 acres. )

Included with this seil in mapping are Stonelick and
Ross soils and some less well drained alluvial scils ad-
jacent to uplands or terraces. Also included are areas of
2 more silty soil. These areas are along the Middle Fork of
Ohio Brush Creek and Baker's Fork in Brush Creek
Township, along Rocky Fork m Paint Township, and
along Elm Run in Jackson Township. In some places
Hmestone bedrock is within 40 inches of the surface.

This soil is subject to occasional flooding. Along smaller
streams it is commonly used for tobacco, but the hazard
of flooding and need for weed control are limitations for
this use. The soil is pot subject to erosion and can be
farmed intensively without loss of soil material. The
hazard of flooding is a severe limitation for nonfarm uses.
Capability unit IIw-5; woodland suitability group lol.

Grayford Series

The Grayford series consists of well-drained, gently
sloping soils. These soils formed in loess, Illinoian glacial
till, and clayey residuum weathered from limestone. They
are on glaciated uplands. The native vegetation was
hardwood forest in which maple, oak, hickory, and yellow-
poplar were dominant.

In a representative profile in a cultivated area, the
surface layer is brown silt loam 7 inches thick. The subsoil
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extends to a depth of 56 inches. The upper 5 inches is
yellowish-brown silt loam. The next 14 inehes is yellowish-
brown silty clay loam. The next 8 inches is brown clay.
The next 15 inches is yellowish-red clay. The lower 7
inches is dark-brown clay. The substratum, to a depth of
59 inches, is light yellowish-brown sandy loam. Limestone
bedrock is at a depth of 59 inches.

The available water capacity is medium i Grayford
soils. Permeability is moderate, and surface runoff is
medium. The root zone is deep and is slightly acid to very
strongly acid.

Grayford soils are used mainly for corn, wheat, and
soybeans. The more sloping soils are used extensively for
hay, pasture, and woodland. A large acreage of more
sloping, eroded Grayford soils is idle and is reverting to
woodland.

Representative profile of Grayford silt loam, in an area
of Boston-Grayford silt loams, 2 to 6 percent slopes, mod-
erately eroded, in a cultivated field 214 miles north of the
Adams County line, ¥ mile west-northwest of Fairfax,
% mile north of Fair Ridge Road, and 300 feet east

‘of Beatty Road, in Concord Township:

Ap—0 to 7 inches, brown (I0YR 4/3) silt loam; weak, fine
and medium, subangular blocky structure; friable;
many roois; neutral; abrupt, smooth boundary.

Bl—7 to 12 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium, subangular plocky siructure; friable;
common roots; 8 percent tubular pores; brown to
dark-brown (L0YR 4/3) krotovinas; slightly acid;
clear, wavy boundary. :

B214—12 to 21 inches, yellowish-brown (10YR 5/4) silty clay
loam; moderate, medium and coarse, subangular
blocky structure; friable; common roots; eommnion
tubular pores; thin, very patehy, brown to dark-
brown (7.3YR 4/4) clay films on ped faces; sirongly
acid; clear, wavy boundary.

1IB22t—21 to 26 inches, yellowish-brown (10YR 5/4) silty
clay loam; weak, coarse, subangular blocky structure
parting to moderate, fine, subangular bloeky; friable;
few roots; common iubular pores; thin, very patehy
brown to dark brown (7.5YR 4/4) clay films on ped
faces; thin, very patchy, pale-brown (10YR 6/3) silt
coatings on vertical ped faces; fine, medium, distinet,
black (10YR 2/1) concretions and staing; 5 percent
pebbles; strongly acid; clear, wavy boundary.

1IB23t—26 to 34 inches, brown (7.5YR 5/4) clay; weal,
coarse, subangular blocky structure parting to mod-
erate, fine, angular and subangular blocky; firm; few
roots; ecommon tubular and vegicular pores; thin,
patehy, brown to dark-brown (T5YR 4/4) clay films
on vertical and horizontal ped faces; thin, patehy,
reddish-yellow (7.5YR 6/6) and very pale brown
(10YR 7/3 dry) silt coatings on ped faces; common,
medium, distinet, black (10YR 2/1) concrevions and
stains; 8 percent igneous pebbles; strongly acid; elear,

smooth boundary.

1IIB24t—34 to 30 inches, vellowish-red (YR 5/6) clay;
weak, coarse, subangular bloeky structure parting to
moderate, very fine, angular blocky; very firm; few
roots: few tubular pores; thin, patehy, reddish-brown
(5YR 4/4) clay films on vertieal ped faces and thin,
very patchy, reddish-brown (5YR 4/4) clay films on
horigontal ped faces; thin, very patchy, reddish-
yellow (7.5YR 6/6) silt coatings on vertical ped faces;
fine, medium, distinet, black (10YR 2/1) concretions
and stains; 5 percent limestone fragments; strongly
acid; gradual, smooth boundary.

1IIB25t—36 to 49 inches, yellowish-red (5YR 4/6) clay; weal,
coarse, subangular bloeky structure parting to moder-
ate, very fine, angular blocky; very firm; few roots;
few tubular pores; thin, patehy, reddish-brown
(5YR 4/4) clay fiins on vertical ped faces and thin,
very patehy, reddish-brown (5YR 4/4) clay films on
horizontal ped faces; common, medium, distinct,
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black (10YR 2/1) concretions and stains; 5 percent
limestone fragments; medium acid; clear, smocoth
boundary.

I1IB3t—49 to 56 inches, dark-brown (7.5YR 4/4) clay; weak,
coarse subangular blocky strueture; firm; few tubular
pores: thin, very patchy, brown to dark-brown {10YR
4/3) clay films on ped faces; 5 percent lmestone
fragments; slightly aecid; clear, wavy boundary.

ITIC—56 to 59 inches, light yellowish-brown (10YR 6/4)
sandy loam; massive; friable; mildly alkaline, ecal-
careous; abrupt, wavy boundary.

IVR—59 inches, dolomitic limestone bedrock.

The thickness of the solum and the depth to limestone
bedrock iz 3% to 8 feet. The loess is 20 to 40 inches thick, and
the glacial 11l is 12 {o 30 inches thick. The depth to Hmestone
residuum is 36 to 48 inches. The Ap and Bl horizons are medium
acid to neutral. The B2t horizons is medium acid to very
strongly acid, and the lower horizons are medium acid to
mildly alkaline.

The Ap horizon is brown (I0YR 5/3), dark brown (10YR
4/3), or dark grayish brown (10YR 4/2}.

The B1 horizon and the upper part of the B2t horizon are
mainly dark brewn (R5YR 4/4) to dark yellowish brown
(10YR 4/4) and yellowish brown (10YR 5/4 and 5/6). The
B2s, I1B2t, 11IB2t, and 111B3% horizons are silty clay loam,
clay loam, silty, clay, or clay.

In many places there is a C horizon that is 1 to 6 inches thick
and is gray (I0YR 6/1), pale brown (I0YR 6/3), or light
yellowish brown (10YR 6/4).

The limestone residuum is dominantly reddish brown (3YR
4/4) to yellowish red (5YR 4/6, 5/6, and 4/8), but in some
plaees it is dark brown (7.5YR 4/4) or red (2.5YR 4/6) and
reddish brown (2.5YR 4/4).

Grayford soils, unlike Russell scils, formed partly in lime-
stone residuum. Grayford soils lack the fragipan of Rossmoyne,
Cincinnati, and Boston soils, They have a thicker loess cap
and less clay, and they are yellower in the B horizon and
deeper to limestone bedrock than Bratton soils.

In Highland County, Grayford soils are mapped only in
complexes with Boston soils.

Guernsey Series

The Guernsey series consists of moderately well drained,
gently sloping to steep soils. These soils formed in thin
loess and the underlying residuum weathered from clay
shale in most places, but in some places they formed in
colluvium over shale bedrock. The Guernsey soils are on
uplands; they are mainly in the unglaciated part of the
county, but they are also in the part of the county that
was covered by the Illinoian glaciation but that lacks tll.
The native vegetation was hardwood forest in which oak,
maple, and beech were dominant.

In a representative profile in a cultivated area, the
surface Javer is dark grayish-brown silt loam 6 inches thick.
The subsoil extends to a depth of 34 inches. The upper 5
inches is yellowish-brown silt loam. The next 7 inches is
yellowish-brown silty clay loam. The next 8 inches is light
yellowish-brown silty clay that has grayish-brown and
light olive-brown mottles. The lower 8 inches is grayish-
brown silty clay that has light olive-brown mottles. The
substratum, to a depth of 48 inches, is pale-olive and
vellowish-brown silty clay that has gray mottles. Shale
bedrock is at a depth of 48 inches.

The available water capacity is medium in Guernsey
soils. Permeability is moderately slow to slow, and surface
runoff is medium to rapid. The root zone is moderately
deep and is medium acid to strongly acid.

Guernsey soils are used mostly for pasture and hay.
Some of the less eroded and less sloping soils are used for
corn, small grains, and some tobacco. A large acreage
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of the more eroded and steeper Guernsey soils is idle and
is reverting to woodland.

Representative profile of Guernsey silt loam, 6 to 12
percent slopes, in a pasture ¥ mile north of Elmville,
% mile west of Elmville North Road, 135 yards south of
Setty Creek, and 100 yards east-northeast of small barn,
in Brush Creek Township:

Ap—0 to 6 inches, dark grayish-brown (L0YR 4/2) sili loam;
moderate, fine and medium, granular strucbure;
friable; many roots; few pebbles; slightly acid; abrupt,
smooth boundary.

B1—&6 to 11 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium, subangular blocky structure; friable;
common roots; dark grayish-brown (JOYR 4/2)
organic stains in old root channels, in pores, and on
some ped faces; few pebbles; medium acid; elear,
wavy boundatry.

B21t—11 to 18 inches, yellowish-brown (I0YR 5/4) silty clay
loam; weal, medium and coarse, subangular blocky
structure parting to moderate, fine, angular and
subangular blocky; firm; few roots; thin, patchy,
brown and dark-brown (7.5YR 4/4) clay films on
ped faces; few pebbles; medium acid; clesr, wavy
poundary.

IIB224—18 to 26 inches, light yellowish-brown (2.5Y 6/4)
silty clay; common, medium, distinet, grayish-brown
(2.5Y 5/2) mottles and few, fine, faint, light olive-
brown (2.5Y 5/6) mottles; weak, medium and eoarse,
subangular blocky structure; firm; thin, patchy,
yvellowish-brown (10YR 5/4} and brown (7.5YR 4/4)
clay films on ped faces; 5 percent fragments; slightiy
acid; clear, wavy boundary.

1IB3t—26 to 34 inches, grayish-brown (2.5Y 5/2) silty clay;
common, fine and medium, distinct, light olive-brown
(2.5Y 5/8) mottles; weak, medium and coarse,
subangular blocky structure; very firm; gray (N 6/0)
and light yellowish-brown (2.5Y 6/4) clay films on
ped faces; 5 percent fragments; neutral; abrupt,
smooth boundary.

TIC1—34 to 48 inches, pale-clive {3Y 6/4) and yellowish-brown
(10YR. 5/4 and 5/8) siity clay; common, medium,
distinct, gray (3Y 6/1} mottles; weak to moderate,
medium o thick, plaiy structure; very firm; light
olive-brown (2.5Y 5/4) and grayish-brown (2.53Y 5/2)
clay films on ped faces; 10 precent fragments; mildly
alkaline, calcareous.

IIC2—48 to 60 inches, soft shale bedrock.

The solum is 30 to 60 inches thick, and the loess cap is 4
to 18 inches thick. The depth to shale bedrock ranges from
3% to 7 feet. Reaction is medium acid or stroangly acid in the
A and B1 horizons and in the upper part of the IIB2t horizon
and is slightly acid or neutral in the lower part of the ‘IIBZt
horizon and in the IIB3t horizon. It is mildly alkaline %o
moderately alkaline in the C horizon. .

The Ap horizen is dark grayish brown (10YR 4/2), grayish
brown (10YR 5/3), or dark brown (10¥YR 4/3). The Bl and
B2t horizons have weak and moderate, angular and subangular
blocky structure. The Bl and B2It horizons are yellowish
brown (10YR 5/4 and 5/6) or light vellowish brown (10YR
6/4). The B21% horizon is heavy silt loam: and silty clay loam,
and the IIB22t and IIB3t horizons are silty eclay leam and
silty clay. The B22t, B3t, and C horizons have a hue of 5Y,
2.5Y, and 16YR, value of 4 through 6, and chroma of 1
through 6. .

Cruernsey soils have a thinner loess mantle and a less acid
golum than Loudon soils, and they lack glacial till material.
They lack the limesione colluvial materiat of Beasley soils.

GuB—Guernsey silt loam, 2 to 6 percent slopes. This
gently sloping soil is downslope from steeper Opequon
soils and upslope from soils on terraces and flood plains.
Tt is closely, associated with Lawshe and Beasley soils.
Areas are slightly concave and cover 2 to 10 acres. Slopes
are short to medium. This soil has a profile similar to the
one described as representative of the series, buf its
surface layer is thicker and is somewhat grayer.
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Tncluded with this soil in mapping are a few areas of
Jark-eolored Lawshe soils at the head of drainageways
and in narrow bands along drainageways and a few small
areas of Beasley soils. Also included are 2 few spots that
are moderately eroded. The surface layer in these spotsis 2
mixture of the original surface layer and subsoil material
and is somewhat browner and finer textured.

The hazard of erosion is the major limitation for crops.
Moderately slow to slow permeability is a limitation for
some monfarm uses. Capability unit Ie-2; woodland
suitability group 2w2.

GuC—-Guernsey silt loam, 6 to 12 percent slopes, This
sloping soil is in the unglaciated uplands. Areas are
dissected, irregularly shaped, and slightly to strongly
convex. They commonly cover 2 to 10 acres. Slopes are
short to medium. This soil is on the same landscape and
bedrock formation as Lawshe and Beasley soils. Tt is
downslope from steeper Opequon. soils and upslope from
alluvial soils or soils on terraces. This soil has the profile
described as representative of the series.

Tncluded with this soil in mapping are dark-colored
Tawshe soils in slight depressions at the head of drainage-
ways or in narrow bands along drainageways. In areas
closest to the steeper Opequon soils or next to Beasley
soils, Beasley soils that have some limestone fragments on
the surface are included. Some small, severely eroded
areas that have a surface layer of yellowish-brown silty
clay loam are also included. Some areas contain shallow
gullies.

The hazard of erosion is the major limitation for crops.
Moderately slow to slow permeability, shallowness to
bedrock, a high shrink-swell potential, and slumping are
limitations for some nonfarm wuses. Capability unit
11Te-2; woodland suitability group 2w2.

Gv(3— Guernsey silty clay loam, 6 to 12 percent slopes,
severely eroded. This sloping soil isin dissected, irregularly
shaped, slightly to strongly convex areas that cover 2 to 10
acres. Slopes are short to medium. This soil is on the same
landscape and bedrock formation as TLawshe and Beasley
soils. It is downslope from steeper Opequon soils and
upslope from alluvial soils or soils on terraces.

Thie soil has a profile similar to the one described as
representative of the series, but its surface layer is mostly
subsoil material and is silty c¢lay loam. There are many
shallow, crossable gullies and some deeper, uncrossable
gullies.

Included with this soi) in mapping are Lawshe soils
and redder Beasley soils that are slightly eroded and
moderately eroded. These soils are in wooded areas and on
ridges between gullies.

The hazard of erosion is severe if this soil is cultivated.
Moderately slow to slow permeability, shallowness to
bedrock, a high shrink-swell potential, and slumping ate
limitations for maay nonfarm uses. Capability unit IVe-3;
woodland suitability group 2w2.

GxD3—Guernsey soils, 12 to 18 percent slopes, severely
eroded. This strongly sloping soil is in dissected, irregularly
shaped, convex areas that range from 3 to 18 acres. It has a
profile similar to the one described as representative of the
series, but its surface layer is chiefly subsoil material
and is maily silty clay loam. This soil is shallower
to bedrock. There are many shallow, crossable gullies and
some deeper, uncrossable gullies.

137

Tncluded swith this soil in mapping are small areas of
dark-colored Lawshe and Beasley soils.

The hazard of erosion is severe, and this soil is best
suited to permanent pasture or woodland. The severe
erosion, slumping, slope, and shallowness to bedrock are
Emitations for nonfarm uses. Capability unit VIe-2;
woodland suitability group 2w3.

Haubstadt Series

The Haubstadt series consists of moderately well
drained, nearly level to moderately steep soils that formed
in loess and the underlying, water-worked material. The
Tlaubstadt soils are on dissected lake plains, valley
trains, bigh stream ferraces, and sreas of kames and
moraines. The native vegetation was hardwood forest in
which hickory, oak, and maple were dominant.

In a representative profile in a cultivated area, the
surface layer is brown silt loam 6 inches thick. The subsoil
axtends to a depth of 73 inches. The upper 4 inches is
yellowish-brown silt loam. The next & inches is yellowish-
hrown loam that has grayish-brown mottles in the lower
part. The next 35 inches is yellowish-brown, very firm
and brittle loam that has light grayish-brown mottles
in the upper part and gray mottles in the lower part.
The pext 6 inches is brown cley loam that has gray and
strong-brown mottles. The lower 14 inches is brown
gravelly clay loam that has vellowish-brown and gray
mottles. The substratum, to a depth of 110 inches, is
brown and strong-brown gravelly clay loam that has
gray mottles.

The svailable water capacity is medium in Haubstadt
soils. Permeability is slow in the fragipan, and surface
unoff is slow to medium. The root zone is moderately
deep and is medium acid to very strongly acid.

Haubstadt soils are used mainly for corn, wheat,
soybeans, and grass-legume mixtures for hay and pasture.
A moderate acreage 1s in pasture and woodland, and a
small acreage is idle.

Representative profile of Haubstadt silt loam, 2 to 6
percent slopes, in & cultivated field 1% miles north of
Marshall, % mile west of the intersection of Blue Ribbon
and Chestnut Roads, 266 yards north of Chestnut Road,

and 133 yards south of Rocky Fork Lake, in Marshall
Township:

Ap—0 %0 6 inches, brown (10YR 4/3) silt loam; moderate,
medium and coarse, granular structure; friable; many
fine and medium roots; very strongly acid; abrupt,
smooth boundary.

B1—6 to 10 inches; yellowish-brown (16YR 5/4) silt loam;
moderate, fine and medium, subangular blocky struc-
ture; friable; many fine roots; strongly acid; clear,
wavy boundary.

B2t—10 to 18 inches, yellowish-brown (10YR 5/4) loam;
common, fine, distinet, grayish-brown (I0YR 5/4)
mottles below a depth of 15 inches; moderate, fine
and medium, angular and subangular blocky struc-
ture; friable; many fine roots; thin very patchy clay
films on ped faces; very sirongly acid; clear, wavy
boundary.

IIBx1l—18 to 28 inches, yellowish-brown (10YR 5/4) loam;
common, fine and medium, distinet, Yight brownish-
gray (L0YR 6/2) mottles; weak, very coarse, prismatic
structure parting io weak, coarse, gubangular blocky;
firm and brittle; few fine roots in vertical cracks; thin,
very patchy, brown (10YR 4/3) clay films on horizon-
tal ped faees; thin, very patchy, light-gray (10YR 7/2)
gilt, coatings on vertical ped faces; 10 percent pebbles;
very strongly acid; gradual, wavy boundary.



138

IIBx2—28 to 37 inches, yellowish-brown {10YR 5/4) loam;
eommon, fine and medium, gray (10YR 5/1) mottles;
wesk, very coarse, prismatic struciure parting to
weak, coarse, subangular blocky; very firm and
brittle; few fine roots in wvertical cracks; medium,
continuous, dark-brown (7.5YR 4/4) and brown
(10YR 5/3) clay films on ped faces; thin, patchy,
light-gray (10YR 7/2) siit coatings on vertical and
horizontal ped faces; 10 percent pebbles; very strongly
acid; gradual, wavy boundary.

ITBx3—37 to 53 inches, yellowish-brown (10YR 5/4) loam:
common, medium, distinet, gray (10YR 5/1) motiles
and few, medium, distinst, yellowish-brown (10YR
5/8) mottles; moderate, very coarse, prismatic struc-
ture parting $o weak, medinm and coarse, subangular
blocky; very firm and brittle; medium, patehy,
egrayish-brown (I0YR 5/2) clay films on vertical ped
faces and medium, continuous, brown (10YR 4/3)
clay films on vertical and horizontal ped faces; thin,
patehy, light-gray (10YR 7/2) silt ccatings on vertical
and horizontal ped faces; 10 percent pebbles; very
strongly acid; gradual, wavy boundary.

TIB31t—53 to 59 inches, brown (10YR 5/3) clay loam; many,
medium, distinet, gray (10YR 6/1) mottles and
commen, medium, distinet, strong-brown (7.5YR
5/6) mottles; moderate, fine and medium, angular
blocky structure; firm; thin, continuous, brown
{10YR 4/3) clay films on ped faces; 10 percent peb-
bles; very strongly acid; clear, wavy boundary.

IIB32t—59 to 73 inches, brown (10YR 5/3) gravelly clay
loam ; many, medium, distinet, yellowish-brown (10YR
53/6) motties and common, medium, disinet, gray
(10YR 6/1) mottles; weak, fine and medium, sub-
angular blocky strizeture; firm; thin, patchy, brown
(10YR 5/3) and light brownish-gray (10YR 6/2)
clay films on ped faces; common, medium and coarse,
black {10YR 2/1) stains and concretions; 20 percent
pebbles; strongly acid; clear, wavy boundary.

IIC—73 to 110 inches, brown {7.5YR 5/4) and strong-brown
(7.5YR 5/6) gravelly elay loam; common, medium,
prominent, gray (10YR 6/1) moitles; massive; firm;
20 percent pebbles; neutral.

The solum is 80 to 90 inches thick, and the loess cap is 16 to
40 inches thick. Depth to the fragipan is 16 to 36 inches.
Reaction in the solum is medium acid to very sirongly acid.

The Ap herizon iz very dark gray {10Y R 4/1), dark grayish
brown (10YR 4/2), grayish brown (10YR 5/2), and brown
(10YR 4/3 to 5/3). Profiles in undisturbed areas have an Al
horizon that is very dark grayish brown (10YR 3/2), very
dark gray (10YR 3/1), or dark gray (10YR 4/1) and is 1 to 4
inches thick. .

The B horizon has a hue of 10YR or 7.5YR, value of 4 or 5,
and chroma of 3 through 6. The B2t horizon is silty clay loam,
heavy silt loam, or gilt loam. The Bx horizon is loam, light
silty clay loam, silt loam, and light clay loam. The B3 horizon
is elay leam, silty clay loam, gravelly clay loam, or gravelly
silty clay loam. Some profiles have clayey stratification below
50 inches. The B2t, Bxt, and B3t horizons have clay films of
brown (10YR 4/3 o 5/3), grayish brown (10YR 5/2), and dark
brown (7.5YR 4/4). The Bx and B3 horizons have mottles in
hues of 2.5%, 10YR, and 7.5YR, value of 4 through 6, and
chroma of 1 through 8.

Haubstadt soils are part of the drainage sequence thas
includes well-drained Otwell soils and somewhat poorly drajned
Dubois soils. Haubstadt soils have a thicker solum and fragipan
than Sardinia soils and lack the underlying glaefal 4ill of Ross-
moyne scils. Haubstadt soils have a fragipan as do Nicholson
soils, but they lack the underlying limestone bedrock.

HbA—Haubstadt silt loam, 0 to 2 percent slopes. This
nearly level soil is in elongated areas between drainageways
and In narrow strips at the edge of broad, flat areas. Areas
of this soil cover 2 to 30 acres. There has been little or no
erosion of the surface layer.

Included with this soil in mapping are spots of nearly
level, somewhat poorly drained Dubois soils and areas of
- gently sloping well-drained Otwell soils.

8011 SURVEY

Because this soil is pearly level and has a silt loam
surface layer that is easily tilled, it is well suited to tobacco.
Wetness is a moderate hazard. Slow permeability is a
limitation for some nonfarm uses. Capability unit [Tw-3;
woodland suitability group 2ol.

HbB—Hanbstadi silt loam, 2 to 6 perceni slopes. This
gently sloping soil is in broad areas between waterways and
on benches below the higher part of the uplands. Some
areas of the soil are on side slopes with steeper areas above
or below, and, in some places, they surround flat areas of
wetter soils. Areas of this soil cover 2 to 60 acres. This
soil has the profile described as representative of the series.

Included in mapping are areas of nearly level, somewhat
poorly drained, Dubois soils. Also included are moderatel
eroded areas and steeper areas of well-drained Otwe
soils.

The hazard of erosion is moderate if this =oil is farmed.
The soil is well suited to tobacco. During periods of heavy
rainfall, the soil has a temporary perched water table
above the slowly permeable fragipan. This fragipan is a
limitation to some nonfarm uses. Capability unit Ile-2;
woodland suitability group 2ol.

HbhC2—Haubsiadt silt loam, 6 to 12 percen{ slopes,
moderately eroded. Thig sloping soil is along waterways
and on benches along valley sides. In some places it is on
the nose of slopes below the higher part of the uplands.
Areas cover 2 to 80 acres. Most of the larger tracts are
along streams, and steeper areas are below.

This soil has a profile similar to the one described as
representative of the series, but the fragipan is nearer the
surface because erosion has removed part of the original
surface layer and the available water capacity is less.
Tillage has mixed some of the yellowish-brown subsoil
with the original surface layer.

Included with this soil in mapping are a few slightly
eroded areas. Also included are spots of well-drained
Otwell soils and, in some places, areas of Negley soils that
lack a fragipan and have sand and gravel in the lower part
of the subsoil.

The hazard of erosion is severe. This soil requires more
careful management of growing plants than less eroded
Haubstadt soils, because it has a lower capacity to absorb
and supply water. The slow permeability in the fragipan
is a limitation for some nonfarm uses. Capability unit
IlTe-2; woodland suitability group 2ol.

HbC3—Haubstadt silt loam, 6 to 12 percent slopes,
severely eroded. This sloping soil is in areas along water-
ways and on benches along valley sides above steeper
soils. Areas cover 2 to 10 acres. This soil has a profile
similar to the one described as representative of the series,
but the fragipan is nearer the surface because erosion has
removed most of the original surface layer and the available
moisture capacity is less. The present surface layer is
mostly material from the upper part of the subsoil, and
tilth 15 poorer than Haubstadt silt leam, 2 to 6 percent
slopes. .

Included with this soil in mapping are Negley soils
that lack a fragipan and have sand and gravel in the lower
part of the subsoil. Also included are small arcas of well-
drained Otwell soils. In some places, generally along
waterways, there are smal] areas of sloping and modera,jaely
steep Boston and Braston soils that have limestone residu-

um in the lower part of the subseil.
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The hazard of erosion is severe. Slope and slow permea-
bility in the fragipan are severe limitations to some non-
farm uses. Capability unit IVe-2; woodland suitability

oup 2ol.

HbhD2—Haubstadt silt loam, 12 to 18 percent slopes,
moderately eroded. This moderately steep soil is along
streams and on benches along valley sides. Areas cover
9 to 25 acres. This soil has a profile similar to the ope
described as representative of the series but, the fragipan
is nearer the surface because erosion has removed part
of the original surface layer and the available water
capacity is less. The plow layer of this soil is a mixture
of the original surface layer and the upper part of subsoil.

Tncluded with this soil in mapping are spots of well-
drained, sloping to steep Otwell soils and areas of Negley
soils that have sand and gravel in the lower part of the
subsoil. Areas of Loudon soils that are underlain by limy
shale are also included.

The hazard of erosion is severe if the soil is farmed.
This soil requires more careful management for farming
than less eroded Haubstadt soils, because it has a lower
capacity to absorb and supply moisture to plants. Slope
and slow permenbility are severe limitations to some
nonfarm uses. Capability unit IVe-2; woodland suit-
ability group 2rl.

HbD3—Haubstadt silt loam, 12 to 18 percent slopes,
severely eroded. This moderately steep soil is along
streams and on benches above steeper soils. Areas cover
5 to 15 acres. This soil has a profile similar to the one
described as representative of the series, but the fragipan
is nearer the surface because erosion has removed nearly
all of the original surface layer and the available water
capacity is less. The present surface layer is mostly
subsoil material that has poor physical properties, and
consequently this soil is more difficult to till than less
eroded Haubstadt soils.

Included with this soil in mapping are spots of well-
drained Otwell soils and, in some places, Negley soils
that lack a fragipan and have sand and gravel in the
lower part of the subsoil.

The hazard of erosion is severe if this soil is farmed.
Stope and the slow permeability in the fragipan are severe
limitations for some nonfarm uses. Capability unit VIe-1;
woodland suitability group 2rl.

HcB—Haubstadi-Urban land complex, gently sloping.
This complex consists of areas where grading and digging
have destroyed or covered the original soil. Most areas
are used for urban and industrial development. About 35
to 50 percent of these areas consists of fill or borrow
material as a result of grading operations, but there are
areas of undisturbed Haubstadt soils. These undisturbed
areas are in undeveloped lots, the back part of developed
lots, playground areas, and small patches of woodland.

The fill areas have about 1 to 3 feet of fill material
overlying areas of undisturbed Haubstadt soils. The bor-
row areas have exposed substratum and subsoil material
typical of the Haubstadt soils.

Included with this complex in mapping are some small
areas of Dubois soils.

The surface layer of the disturbed areas commonly has
a low content of organic matter and isin poor physical
condition. It can be tilled only within a narrow range of
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moisture content. The surface layer tends to become hard
when dry.

There is a hazard of erosion, particularly in construc-
#ion areas that are without plant cover. If the soil is dry,
the fragipan in the undisturbed areas of Haubstadt soils
is somewhat difficult to excavate. Capability unit and
woodland suitability group not assigned.

HcC—Haubstadt-Urban land complex, sloping. This
complex is mainly in and near Hillsboro in areas where
the profile of the normal Haubstad$ soil has been de-
stroyed or covered as a result of gradin and, digging
operations. Most of the acreage is used for urban and
industrial development. Thirty-five to fifty percent of the
acreage consists of fill or borrow material that results from
orading operations, but there are undisturbed areas of
TIaubstadt soil. These undisturbed areas are in unde-
veloped lots, the back part of developed lots, and small
patches of woodland.

Tn the fill areas, about 1 to 3 feet of fill material overlies
undisturbed Haubstadt soils. In the borrow areas, the
exlll)osed subsoil and substratum are typical of Taubstadt
soils.

Tncluded with this complex in mapping are small areas
of Otwell and Negley soils.

The surface layer of the disturbed soil commonly has a
low content of organic matter and poor physical condition.
Tt tends to become hard when dry.

There is a hazard of erosion, particularly in construc-
tion areas where the soil is bare. When the soil is dry, the
fragipan in the undisturbed Haubstadt soil is somewhat
diffeult to excavate. Retaining walls are commonly used
on the upstope lot lines. Capability unit and woodland
suitability group not assigned.

Hennepin Series

The Hennepin series consists of well-drained, mod-
erately steep to very steep soils that formed in glacial
4ill of Wisconsin age. They are on moraines and side
slopes of stream valleys. The native vegetation was hard-
wood forest in which oak, maple, and hickory were dom-
inant.

In a representative profile in an unecultivated ares, the
surface layer is dark grayish-brown silt loam 4 inches
thick. The subsurface layer is yellowish-brown silt Toam
3 inches thick. The subsoil, to a depth of 11 inches, 1s
dark yellowish-brown clay loam. The substratum is dark
vellowish-brown gravelly clay loam to a depth of 18
inches and is yellowish-brown gravelly loam to a depth
of 60 inches. ) )

The available water capacity is low in Hennepn soils.
Permeability is moderate, and surface runoff is rapid to
very rapid. The root zone is shallow and is slightly acid
to moderately alkaline. )

Hennepin soils are used mostly for grass-legume nuix-
yures for hay and pasture. A large acreage of the steeper
soils is in forest. Some areas of the more eroded, steeper
soils are now idle and are reverting to forest.

Representative profile of Hennepin silt loam, 1n an area
of THlennepin-Miamian silt loams, 18 to 35 percent slopes,
moderately eroded, in an upcultivated area 1% ml.les
northwest of New Petersburg on Bectal Road, 2 miles
southwest of the intersection of Bectal Road and State
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Route 138, and 50 feet north of State Route 138, in Paint
Township:

AL—0 to 4 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine and medium, granular structure; very
friable; many roots; scommon tubular pores; 15 percent
pebbles; neutral; abrupt, wavy boundary.

A2—4 to 7 inches, yellowish-brown (IO0YR 5/4) silt loam;
weak, fine and medium, subangular blocky structure;
friable; common roots; common tubular and vesicular
peres; many, medium, faint, dark grayish-brown
(10Y R 4/2) organie staing; 15 percent pebbles; slightly
aecid; clear, wavy boundary.

B—T to 11 inches, dark yellowish-brown (10YR, 4/4) clay loam;
moderate, fine and medium, subangular blocky
struciure; firm; common roots; common tubulsr pores;
common, medium and eoarse, faint, dark grayish-
brown (10YR 4/2) organic stains; 10 percent gravel;
mildly alkaline; clear, wavy boundary.

C1—11 to 18 inches, dark yellowish-brown (10YR 4/4) gravelly
clay loam; few, fine, faint, yellowish-brown (10YR
3/6) mottles; weak, medium and coarse, subangular
blocky struecture; firm; few roots: common tubular
pores; 25 percent gravel; mildly alkaline, ealeareous;
gradual, wavy boundary.

C2—18 to 80 inches, yellowish-brown (10YR 5/4) gravelly
loam; few, fine, faint, yellowish-brown (10YR 5/6)
mottles; massive; firm; few roots; common tubular
pores; 25 percent gravel; mildly alkaline, caleareous.

The solum is weakly expressed and is commonly less than
15 inches thick, but it is as much as 20 inches thick in places.
Reaction is slightly acid to mildly alkaline in the A horizon and
is slightly acid to moderately alkaline in the B horizon.

The Al horizon is dark grayish-brown (10YR. 4/2), brown
(10YR 5/3), or yellowish-brown (10YR 5/4). The B horizon is
typically loam ot clay loam. It is generally 3 to 8 inches thick,
but it is as much as 12 inches thick in places. It hag moderate,
granular or subangular blocky strueture. The B and C
horizons are mainly dark brown (10YR 4/3), vellowish brown
(10YR 5/4), and dark yellowish brown (10Y R 4/4),

Hennepin soils are part of the drainage sequence that
includes well drained Miamian soils, moderately well drained
Celina scils, somewhat poorly drained Crosby soils, and very
poorly drained, dark-colored Brookston soils, Hennepin soils
lack the B2t horizon of Miamian and Hickory soils. They are
alse shallower to calcareous glacial till than Miamian soils.
Unlike Hickory soils, they are underlain by glacial tifl of
Wisconsin age.

HeF2—Hennepin-Miamian silt loams, 18 to 35 percent
slopes, moderately eroded. These soils are in narrow,
irregularly shaped areas on hillsides and in narrow bands
or on escarpments along streams and drainageways. Areas
range from 5 to 30 acres. The complex is next to and below
Miamiasn soils and Miamian-Russell complexes and is
commonly above soils on terraces and flood plains. It is
about 70 percent Hennepin soils and 30 percent Miamian
and other soils.

One of the Hennepin soils in this complex has the profile
described as representative of the Hennepin series. The
surface layer of the complex is silt loam in most places,
but in some more eroded places, the texture may differ.

Included with these soils in mapping are slightly eroded
Hennepin and Miamian soils in wooded areas and a few
smla]l areas of severely eroded Hennepin and Miamian
soils.

Slope and erosion are severe limitations for farming and
for nonfarm uses. This complex should be kept in a
permanent cover of grass or trees. Capability unit VIe-1;
woodland suitability group 2rl.

HeG2—Hennepin-Miamian silt loams, 35 to 50 percent
glopes, moderaiely eroded. These soils are in narrow,
Irregularly shaped areas on hillsides and in narrow bands

or on escarpments along streams and drainageways.

SOIL SURVEY

Areas range from 5 to 30 acres. This complex is about 80
percent Hennepin soils and 20 percent Miamian and other
soils. :

Inclnded with this complex in mapping are slightly
eroded Hennepin and Miamian soils and other soils in
wooded areas. Also included are severely eroded areass of
these soils where the surface layer has a texture more like
that of the subscil or substratum. Small areas of seils
that are shallow to limestone bedrock are included in
places on the lower part of the slopes.

Slope and erosion are severe limitations for farming and
for nonfarm uses. This complex should be kept in a
permanent cover of grass or trees, but the very steep
slopes limit the use of machinery to manage pasture or
woodland. Capability unit VIIe-1; woodland suitability
group 2rl.

HfE3—Henunepin-Miamian complex, 12 to 25 percent
slopes, severely eroded. These soils are in narrow,
irregularly shaped areas on hillsides and in narrow bands
or on escarpments along streams and drainageways.
Aress range {from 5 to 30 acres. The complex is next to
and below Miamian soils and Miamian-Russell complexes
and is commonly above soils on terraces and flood plains.
It is about 70 percent Hennepin soils and 30 percent
Miamian and other soils.

This complex is dissected by many shallow gullies. In
most places the surface layer has the same texture as the
subsoll or substratum layers exposed by severe erosion.

Included with this complex in mapping are small
areas of moderately eroded Hennepin-Miamian complexes
and other soils. Also included are slightiy eroded Hennepin
and Miamian and other soils in wooded areas. Small
areas of soils that are shallow to limestone bedrock are
included in places on the lower part of the slopes. )

Slope and erosion are severe lmitations for farming
and for nonfarm uses. A permanent cover of grass or
trees prevents excessive loss of water and soil material.
Capability unit VIe-1; woodland suitability group 2rl.

Hickory Series

The Hickory series consists of moderately well drained
and well drained, sloping to very steep soils that formed
in a thin cap of loess and the underlying glacial till.
Hickory soils are most commonly next to streams on the
dissected Illinoian Gill plain. The native vegetation was
hardwood forest in which hickory and oak were dominant.

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam that has
yellowish-brown mottles and is 6 inches thick. The sub-
soil extends to a depth of 36 inches. The upper 6 inches 1s
yellowish-brown silty clay loam. The next 9 inches is
dark vellowish-brown clay loam. The lower 15 inches is
dark “yellowish-brown clay loam that has yellowish-
brown mottles. The substratum, to & depth of 60 inches,
is brown clay loam that has yellowish-brown and gray
mottles. ) ) )

The available water capacity is medium in Hickory
soils. Permeability is moderate, and surface runoff is
moderately rapid to rapid, depending on slope. The root
zone is moderately deep and is commonly medium acid
to very strongly acid.

Hickory soils are used mainly for wheat, oats, grass-
legume mixtures for hay and silage, corn, and tobacco.
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A large acreage of steeper and more eroded Hickory soils
is used for pasture and woodland. A small acreage is idle

fig. 5).

( %{egresentative profile of Hickory silt loam, 6 to 12
percent slopes, moderately eroded, in a cultivated field
1% miles northwest of Buford, ¥ mile east o_f the Brown
Clounty line, ¥ mile south of the intersection of State
Route 286 and Beltz Road, and 350 feet east of Beltz
Road, in Clay Township:

Ap—>0 fo 6 inches, dark grayish-brown (10YR 4/2) silt loam;
many, medium and coarse, distinet, yellowish-brown
(10YR 5/6) mottles; weak, fine and mediurn, granular
gtructure; friable; many roots; neutral; abrupt,
smooth boundary. .

TIB21t—6 to 12 inches, yellowish-brown (10YR 5/6) silty clay
loam; moderate, fine and mediam, subangular blocky
giructure; firm; common roots; thin, patehy, yellowish-
prown (L0YR 5/4) clay films on ped faces; blask
(L0YR 2/1) clay flms in a few worm holes; few, fine,
distinet, black (10YR. 2/1) stains and concreilons; B
percent pebbles; strongly acid; clear, wavy boundary.

IIB22t—12 to 21 inches, dark yellowish-brown (L0YR 4/4)
elay loam; moderate, medium and coarse, subangular,
blocky structure; firm; few rools; thin, patchy,
yellowish-brown (10YR 5/4) clay films on horizontal
ped faces and thick, continuous, yeltowigh-brown,
{10YR 5/4) clay fitms on vertical ped faces; common,
fine and medium, distinet, biack (10YR 2/1) stains
and concretions; 5 percent pebbles; medium acid;
gradual, wavy boundary.

TIB23:t—21 to 32 inches, dark yellowish-brown (10YR 414}
clay loam; ecommon, medium, distinot, yellowish-
brown (10YR 5/8) mottles; moderate, fine and medi-
um, subangular blocky structure; firm; few roots; thin,
very patchy, yellowish-brown (10YER 5/4) clay films
on horizontal ped faces and thick, eontinuous, yelow-
ish-brown (10YR 5/4) and pale-brown (10YR 6/3)
clay films on vertical ped faces; common, medium,

distinct, black (10YR 2/1) stains and concretions;
5 percent pebbles; medium acid; clear, wavy boundary.

IIB3—32 to 36 inches, dark vellowish-brown (10YR 4/4)
clay loam; ecommon, medium, distinet, yellowish-
browan (10YR 5/8) mottles; massive in places parting
to weak, eoarse, subangular bloeky structure; firm,
few roots; dark grayish-brown (10YR 4/2) clay films
along root and worm channels; few, fine, distinet,
black {10YR 2/1) staing and concretions; 8 percent
pebbles; neutral; clear, wavy boundary.

1IC—36 to 60 inches, brown (L0Y R 5/3) clay loam; common,
medium, distinet, vellowish-brown (10YR 5/8) and
gray (L0YR 6/1) mottles; massive; very firm; 10
percent pebbles; mildly alkaline, calcareous.

The thickness of the solum and the depth to calcareous
glacial till range from I8 to 45 inches buf are commonly 30 to
40 inches. The loess mantle is as much as 10 inches thick in
places. Reaction ranges from very strongly acid to medium
acid in the upper part of the B2¢ horizon and from medium
acid to mildly alkaline in the lower part of the B2t horizon
and in the B3 horizon.

The Ap horizon ig dark yellowish brown {(10YR 4/4), dark
grayish brown (10YR 4/2), or grayish brown (10YR 5/2).
Home profiles have A&B and Bl horizons that are commonly
yellowish brown {10YR 5/4 and 5/6). The B2t and B3 horizons
are dark yellowish brown (10YR 4/4) or yellowish brown
(10YR 5/4 and 5/6) and have clay films and mottles in a hue of
10YR, value of 2 through 6, and chroma of 1 through 8. The
upper 10 inches of the B2 horizon lacks mottles that have a
chromsa of 2 or less. The B2t and B3 horizons are silty clay
loam, clay loam, or clay.

In Highland County, Hickory scils have a thinner solum
and are shallower to carbonates than defined in the range for
the Hickory series. This difference, however, does not alter
their usefulness and behavior.

Hickory soils are part of the drainage sequence that includes
well drained Cineinnati soils, moderately well drained Ross-
moyne soils, somewhat poorly drained Avonburg soils, poorly
drained Clermont soils, very poorly drained, dark-colored
Blanchester and Patton seils, Hickory soils are undertain by

Figure 5.—Natural reseeding of eastern redcedar took place after this area of Hickory soils was no longer used for farming.
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glacial till, and Edenton soils are underlain by limestone bed-
rock. Hickory soils have a more clayey B horizon and are
deeper to calcarecus glacial till than Hennepin soils. They
lack a fragipan and are shallower to calcareous glacial till
than Cineinnati soils.

HkC2—Hickory silt loam, 6 fo 12 percent slopes,
moderately eroded. This sloping soil is in narrow bands
along streams and slope breaks. In some places it has
short slopes and separates less sloping areas. Areas cover
4 to 30 acres.

This soil has the profile described as representative of
the series. Some areas have steep side slopes along water-
ways. In cultivated areas the surface layer is mixsed with
yellowish-brown subsoeil material. It has a higher content
of clay and poorer filth.

Included with this soil in mapping are gently sloping
Cincinnati and Rossmoyne soils that have a fragipan,

The main Hmitation for farming is erosion. Slope is a
limitation for some nonfarm uses. Capability unit 11Te—1;
woodland suitability group 20t.

HkD2—Hickory silt loam, 12 {o 18 percent slopes,
moderately eroded. This moderately steep soil is along
streams and along the lower end of waterways that
outlet into streams. In some places it has short slopes and
geparates less sloping areas. Areas cover 3 to 25 acres.
Some aress have steep side slopes along waterways. In
cultivated areas the surface layer is mixed with yellowish-
brown subscil material. It has a higher content of clay
and poorer tilth.

Included with this soil in mapping are Cincinnati and
Rossmoyne soils that have a fragipan and are deeper to
glacial till. Also ineluded in some places are soils of the
Boston-Bratton complex, Edenton soils underlain by
limestone bedrock, Loudon soils underlain by limy shale,
and a few Hmestone outcrops.

Slope and erosion are the main limitations for farming.
Slope is a limitation for some nonfarm uses. Capability
unit IVe—1; woodland suitability group 2r1.

HKE2—Hickory silt Ioam, 18 to 25 percent slopes,
moderately eroded. This steep soil is along streams and
along the lower end of waterways that outlet into streams.
In some places the steep slopes are dissected by short
waterways. Areas cover 3 to 35 acres. This soil has a
profile similar to the one described as representative of
the series, but its surface layer is thinner.

Included with this soil in mapping are slightly eroded
Hickory soils and moderately eroded, moderately steep
Cincinnati soils that have a fragipan and are deeper to
glacial till. Also included on the lower part of the slopes
are soils of the Boston-Bratton complex, Edenton soils
underlain by limestone bedrock, and Loudon soils under-
lain by limy shale bedrock.

Slope and erosion are severe limitations for farming
and for nonfarm uses. Capability unit VIe-1; woodland
suitability group 2rl.

HKF2--Hickory silt leam, 25 to 35 percent slopes,
moderately eroded. This very steep seil is along streams
and along the lower end of waterways that outlet into
streams. Areas range from 4 to 50 acres. This soil has a
profile similar to the one described as representative of
the series, but its surface layer is thioner.

Included with this soil in mapping are small areas of
moderately steep and steep Cincinnati soils that have a
fragipan and are deeper to glacial till. Also included in
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some places are areas of Edenton soils that are underlain
by shale and limestone bedrock. Where the lower slopes
join the flood plain of streams, small areas of alluvial
soils are algo included.

Slope and erosion are severe limitations for farming
and for nonfarm uses. Mosi areas are in & permanent
cover of grass or trees. Capability unit Vl1e-1; woodland
suitability group 2r1.

HyC3—Hickory clay loam, 6 te 12 percent slopes,
severely eroded. This stoping soil is in narrow bands along
streams and waterways and at the head of waterways. In
some places it has short slopes and separates less sloping
areas. Areas cover 2 to 25 acres.

This soil has a profile similar to the one described as
representative of the series, but erosion has removed much
of the surface layer, and the glacial till is nearer the
gurface. The present surface layer is mostly subsoll ma-
terial and has very poor tilth. Some areas are dissected by
small gullies.

Included with this soil in mapping are gently sloping
Cincinnati and Rossmoyne soils that have a {fragipan.
Also included on the lower part of the slopes are soils of
the Boston-Bratton complex that are underlain by lime-
stone bedrock.

Slope and severe erosion are the main limitations for
farming and for some nonfarm uses, Capability unit IVe-1;
woodland suitability group 2el,

HyD3—Hickory clay loam, 12 to 18 percent slopes,
severely eroded. This moderately steep soil is along
streams and along the lower end of waterways that ocutlet
into streams. In some places the soil has short slopes and
separates less sloping areas. Aveas cover 2 to 40 acres.

This soil has a profile similar to the one described as
representative of the series, but its surface layer is thinner,
and the glacial till is nearer the surface. The present sur-
face layer is mostly subsoil material; it has very poor tilth
because of its high content of clay. Some areas are dis-
sected by gullies,

Included with this soil in mapping are sloping and
moderately steep Cincinnati and Rossmoyne soils that have
a fragipan and are deeper to glacial till. Also included in
some places are soils of the Boston-Bratton complex,
Edenton soils underlain by limestone bedrock, and Loudon
soils underlain by limy shale bedrock.

Slope and the severe erosion are the main limitations
for farming and for some nonfarm uses. Capability unit
Vie-1; woodland suitability group 2ri.

HyE3—Hickory clay loam, 18 to 25 percent slopes,
severely eroded. This steep soil is along streams and along
the lower end of waterways that outlet into streams.
In some places the slopes are dissected by short waterways.
Areas cover 4 to 25 acres.

This soil has a profile similar to the one described as
representative of the series, but its surface layer is thinner,
and the glacial till is nearer the surface. Erosion has
removed nearly all of the original surface layer, and small
stones and pebbles often are commonly on the surface.
Many areas dissected by gullies.

Included with this soil in mapping are moderately
eroded, moderately steep Cincinnati soils that have a
fragipan. Also included on the lower part of the slopes are
soils of the Boston-Bratton complex, Edenton soils
underlain by limestone bedrock, and Loudon soils under-

lain by limy shale bedrock.
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Slope and the severe erosion are severe limitations for
farming and for nonfarm use. Capability unit VIe-1;
woodland suitability group 2rl.

Jessup Series

The Jessup series consists of well-drained, moderately
steep soils that formed in loess, glacial till, and residuum
weathered from shale. The Jessup soils are on dissected
uplands in areas of Illinoian glacial till. The native vegeta-
tion was hardwood forest in which oak, maple, and beech
were dominant.

In a representative profile, the surface layer is brown
silt loam 6 inches thick. The subsurface layer is light
yellowish-brown silt loam 4 inches thick. The subsoil
extends to a depth of 46 inches. The upper 7 inches is
yellowish-brown silty clay loam. The next 7 inches is brown
silty clay loam. The next 14 inches is yellowish-brown clay
that has strong-brown mottles in the upper part and
grayish-brown and light olive-brown mottles in the lower
part. The lower 8 inches is yellowish-brown silty clay that
has light brownish-gray and light olive-brown mottles.
The substratum, to a depth of 60 inches, is olive and
grayish-brown silty clay.

The available water capacity is medium in Jessup soils.
Permeability is slow, and surface runoff is rapid. The root
zone is moderately deep and is commonly medium acid to
very strongly acid.

Jessup soils are used mostly for pasture, hay, and wood-
land. A large acreage of eroded Jessup soils 1s idle and is
reverting to woodland.

Representative profile of Jessup silt loam, 12 to 18 per-
cent slopes, in sn uncultivated field 1% miles south of
Hillsboro, 250 yards east of State Route 247, and 330 feet
north of Rocky Fork Creek, in Liberty Township:

Ap—0 to 6 inches, brown (10Y R 4/3) silt loam; weak, medium
and coarse, granular structure; very friable; many
roots; medium acid; abrupt, smooth boundary.

A2—6 to 10 inches, light yellowish-brown (LO0YR 6/4) silt
loam; weak, thick, platy structure; friable; many
roois; brown (10YR 4/3} and dark grayish-brown
{(LOYR 4/2) organic stains and material in old root
channels; medium acid; clear, wavy boundary.

B1—10 to 17 inches, yellowish-brown {I0YR 5/4) silty clay
loam; weak, medium, subangular blocky strueiure;
friable; common roots; thin, very patehy, pale-brown
(10YR 6/3) and light-gray (I0YR 7/2) silt coabings
on vertical ped faces; 5 percent pebbles; strongly
acid; clear, wavy boundary.

1IB21t—17 to 24 inches, brown (7.5YR 5/4) silty clay loam;
moderate, medium and fine, subangular blocky strue-
ture; firm; few roois; thin, patehy, dark yellowish-
brown (10YR 4/4) clay films on ped faces; thin, very
patehy, light yellowish-brown (10YR 6/4) and light-
eray (10YR 7/2) silt coatings on vertical ped faces;
10 percent pebbles; very strongly acid; clear, wavy
poundary.

IIB22t—24 to 32 inches, yellowish-brown (10YR 5/6) clay;
common, medinm, distinet, strong-brown {(7.6YR 5/8)
mottles; moderate, medium and coarse, subangular
blocky structure parting to moderate, fine and very
fine, sngular blocky; firm; thin and medium, patchy,
brown (10YR 4/3) and yellowish-brown (10YR. 5/4)
clay films on ped faces; 10 percent pebbles; medium
acid; clear, wavy boundary.

I1IB23t+—32 to 38 inches, yellowish-brown (10YR 5/6) clay;
commoen, medium, distinet, grayish-brown (2.5Y
5/2) mottles and few, fine, distinet, light olive-brown

(2.5Y 5/6) motiles; weak, coarse, prismatic structure
parting to moderate, fine, angular and subangular
bloeky; firm; thin, paichy, brown (10YR 4/3) and

143

vellowish-brown (10YR 5/4) elay films on ped faces;
common, fine and medium, digtinet, black (10YR
2/1) siains and concretions; 15 percent pebbles;
medium acid; clear, wavy boundary.

IIIB3t—38 to 48 inches, vellowish-brown (I0YR 5/4 and
5/6) silty clay; common, fine and medium, distinet,
light brownish-gray (2.5Y 6/2) mottles and few,
medium, distinet, light olive-brown (2.5Y 5/6)
mottles; weak, coarse, prismatic structure parting
t0 moderate, fine, angular and subangular blocky;
firm; thin, very patchy, yellowish-brown (10YR
5/4)} clay films on vertical ped faces; common, fine
and medium, distinet, black {10YR 2/1) stains and
concretions; 5 pereent shale fragments; neuiral;
gradual, wavy boundary.

IIIC—46 to B0 inches, olive (Y 5/4 and 5/6) and grayish-
brown (2.5Y 5/2) silty clay; moderate and strong
vertical structure faces and platy shale below a
depth of 55 inches; very firm; gray (N 5/0) and
light yellowish-brown (2.5Y ©/4) shiny pressure
faces; 5 percent shale fragmenis in upper part and
15 percent below a depth of 55; inches; mildly alkaline,
caleareous.

The solum is 30 to 60 inches thick, and the loess cap is 10 to
24 inches thick, The glaeial till material is 6 to 38 inches thick.
Reaction is medium acid to very strongly acid in the upper part
of the B horizor and is neufral in the lower part.

The Ap horizon is dark grayish brown {(10YR 4/2) to brown
(10YR 5/3). Profiles in undisturbed areas have an Al horizon,
1 to 3 inches thick, that is very dark grayish brown (10YR 3/2)
or dark gray (10YR 4/1). The A2 horizon is yellowish brown
(10YR 5/4), light yellowish brown (10YR 6/4), brown (10YR
5/3), or pale brown (10YR 6/3).

The B1 horizon is heavy silt loam or silty elay loam, and the
B2t and B3t horizons are heavy silty clay loam, clay loam, or
¢lay. The B1 and I11B2t horizons have a hue of :0YR or 7.5YR,
value or 4 or 5, and chroma of 4 through 6.

The B3t and C horizons have a hue of 2.5Y, 5Y, and 10YR,
value of 5 through 7, and chroma of 3 through 6, and mottles
that have a chroma of 2 or less. The C horizon is silty clay
or clay.

Jessup soils are part of the drainage sequence that includes
moderately well drained Loudon soils. Jessup soils, unlike
Trappist and Muse soils, are underlain by ealeareous shale
bedrock and formed partly in glacial till. They are deeper te
bedrock than Edenton soils. They differ from Miamian soils in
having C horizon of shale residual material. Jessup soils lack
the fragipan of Cincinnati soils.

JeD—Jessup silt Ioam, 12 to 18 percent slopes. This
moderately steep soil is commonly at or near the base of
steeper soils. In some places it is on narrow ridges and
benches below the main part of the uplands. Areas are
commonly 5 to 60 acres.

Included with this soil in mapping are less well drained
Loudon soils. Edenton soils underlain by limestone bed-
rock are included on the lower part of the slopes, and
Tawshe soils that have a darker colored, finer textured
surface layer are included on the side slopes.

The hazard of erosion is a severe limitation for farming.
Slope and slow permeability in the lower part of the sub-
soil are severe limitations for many nonfarm uses. Ca-
pability unit IVe-3; woodland suitability group 3o2.

Johnsburg Series

The Johnsburg series consists of somewhat poorly
drained, gently sloping to sloping soils that formed in
loess and the underlying material weathered from sand-
stone. The Johnsburg soils are on ridgetops in the ungla-
ciated uplands. The native vegetation was hardwood
forest.

In o representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam 8 inches
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thick. The subsoil extends to & depth of 45 inches. The
upper 6 inches is yellowish-brown silt loam. The next
6 mches is yellowish-brown silty clay loam that has
mottles of gray and yellowish brown. The next 8 inches is
yellowish-brown silty clay loam that has gray and light
brownish-gray mottles. The next 8 inches is firm and
brittle, yellowish-brown silty clay loam that has light
brownish-gray and strong-brown mottles. The lower 9
inches is firm and brittle, light yellowish-brown silty clay
loam that has light brownish-gray and strong-brown
mottles. The substratum, to a depth of 60 inches, is
yellowish-brown, light brownish-gray, and strong-brown
clay loam. Sandstone bedrock is at a depth of 60 inches,

The available water capacity is medium in Johnsburg
soils. Permeability is very slow, and surface runoff is
slow to very slow, depending on slopé. These soils have a
high water table in winter and spring, and they dry out
slowly after rain. The root zone is deep and is commonly
very strongly acid to medium acid.

The Johnsburg soils are used for wheat, oats, corn, and
grass-fegume mixtures for hay and pasture. Some areas
are in pasture or woodland, and a small acreage is idle
and is reverting to woodland.

Representative profile of Johnsburg silt loam, 2 to 8
percent clopes, in a cultivated field 2% miles south-
southwest of Carmel, ¥ mile south of Millerstown Road,
400 yards east-southeast of farm lane, and 50 feet north of
woods on ridgetop of Washburn Hill, in Brush Creek

Township:

Ap—0 1o 8 inches, dark grayish-brown (10YR 4/2) silt
loam; weak, fine and medium, granular structure;
very friable; many roots; slightly acid; abrupt,
smooth boundary.

Bl—8 to 14 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium, subangular blocky structure; friable;
common roots; dark grayish-brown (10YR 4/2)
organic stains in old root channels, in pores, and on
some ped faces; medium acid; elear, wavy boundary.

B21t—14 to 20 inches, yellowish-brown (10YR 5/4) silty
clay loam; common, medium, distinet, gray (10YR 5/1
and 6/1) mottles and commeon, fine, distinet, yellowish-
brown (F0YR 5/6) mottles; moderate, medium, sub-
angular bloeky structure; friable; few roots; thin, very
blocky strueture; friable; few roots; thin, wvery
patehy, dark yellowish-brown (10YR 4/4) clay films
on ped faees; dark grayish-brown (10YE 4/2) organie
stains in old root channels; strongly acid; clear, wavy
boundary.

B22t—20 to 28 inches, yellowish-brown (10YR 5/68) silty
clay loam; many, medium, distinet, gray (10Y R 6/1)
and light brownish-gray (10YR 6/2) mottles; mod-
erate, fine and medium, subangular blocky structure;
drm; few roots; thin, patchy, brown (7.5YR 4/4) clay
films on ped faces and thin, continuous, dark-gray
(10YR 4/1) clay films on vertical ped faces; thin, very
patehy, light-gray (10YR 7/2), dry silt ecatings on
ped faces; very strongly acid; clear, wavy boundary.

IIBx1—28 to 36 inches, yellowish-brown (10YR 5/4) silty
clay loam; common, medium, distinet, light brownish
gray (10YR 6/2) mottles and few, fine, distinct,
strong-brown (7.5Y R 5/6) mottles; weak, very coarse,
prismatic structure parting o medium platy and wealk,
coarse, subangular blocky; firm and brittle; thin, very
patehy, dark grayish-brown (10YR 4/2) and dark-
gray (10YR 4/I) clay films on horizontal ped faces and
thin, patchy, dark grayish-brown (JOYR 4/2) and
dark-gray (10YR 4/1) clay films on vertical ped faces;
thin, patchy, light-gray (10YR 7/2), dry «ilt coatings
on vertical and horizontal ped faces; 8 percent sand-
stone fragments; very strongly acid; gradual, wavy
boundary.

IIBx2—36 to 45 inches, light yellowish-brown (I0YR 6/4)
siltty elay loam; commeon, medium, distinet, light
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brownish-gray (10YR 6/2) mottles and few, fine,
distinet, strong-brown (7.5YR 5/6) mottles; weak,
very coarse, prismatic structure parting to weak,
thick, platy and weak, coarse, subangulsr blocky;
firm and brittle; thin, patehy, dark-gray (10YR 4/1)
clay films on vertical ped faces; common, fine, distinet,
very dark brown (10YR 2/2) stains and concretions;
thin, very patchy, light-gray (10YR 7/2), dry silt
coatings on vertical and horizontal ped faces; 10
percent sandstone fragments; very strongly acid:
gradual, wavy boundary.

IIC—45 to 60 inches, variegated yellowish-brown (10YR 5/4
and 5/6), light brownish-gray (I0YR 6/2); and strong-
brown (7.5YR 5/6) clay loam; massive; firm; dark-
gray (10YR 4/1) clay films along some vertical
eracks; 15 percent sandstone fragmenis; very strongly
acid; abrupt, smooth boundary,

ITR—60 inches, fine-grained sandstone bedrock.

The solum is 42 to 60 inches thick, and the loess manile is
18 to 30 inches thick. Depth to the fragipan is 18 to 34 inches,
and depth to sandstone bedreck is 42 to 70 inches. Reaection is
very strongly acid or extremely acid in the fragipan and the C
horizon.

The Ap horizon is dark grayish hrown (10YR 4/2), grayish
brown (10YR 5/2), or brown (I0YR 4/3 and 5/3). Profiles in
undisturbed areas have an Al horizon that is very dark grayish
brown (10YR 3/2) or dark gray (10YR 4/1) and is 1 o 4
inches thick.

The B horizon above the fragipan is commonly yelowish
brown (10YR 5/4 and 5/6), but in places is dark yellowish
brown (10YR 3/4 and 4/4). It ranges from silt loam to silty
clay loam. Clay films are thin and very patchy to thin and
eentinuous.

The fragipan is 15 to 30 inches thick. It is yellowish brown
(10YR 5/4) to light yellowish brown (10YR. 6/4) and contains
common to many mottles of low chroma, It is silby eclay loam,
Ioam, or heavy silt loam. Common, thin to medium, patchy
clay films are on ped faces,

The C horizon has a hue of 10YR or 7.5YR, value of 3
threugh 6, and chroma of 2 through 6.

Johnsburg soils are underlain by sandstone residuum and
bedrock, but Nicholson soils are underlain by limestone.

JoC—Johnsburg silt loam, 2 to 8 percent slopes. This
gently sloping to sloping soil is mostly on narrow to
moderately broad ridgetops. Some areas of this soil are
somewhat elongated and irregularly shaped, and most are
convex. They cover 2 to 20 acres.

Included with this soil in mapping are a few areas
of a grayer, somewhat poorly drained soil in slight depres-
sions, at the head of small drainageways, and in narrow
bands along drainageways. Also inchuded are sloping to
moderately steep Weliston soils on small oval-shaped
humps, some small areas of moderately and severely
eroded Johnsburg soils, and some soils that have slopes
of 8§ to 12 percent.

The hazard of erosion is the main limitation for farming,
but wetness is a moderate limitation. Measures for con-
trolling erosion and improving drainage are needed for
crops. This soil has a moderate to strong fragipan that
reduces permesbility, prolongs the seasonal high water
table, and hinders root penetration. Weiness, very slow
permeability, and shallowness to bedrock are limitations
for nonfarm wuses. Capability unit Ile-2; woodland

suitability group 4wi.

Kendallville Series

The Kendallville series consists of well-drained, gently
sloping to moderately steep soils that formed in a thin
loess cap and the underlying glacial outwash material. The
Kendallvilie soils are on undulating till plains, moraines,
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eskers, and kames. The native vegetation was hardwood
forest in which hickory, oak, and maple were dominant.

In a representative profile in a cultivated area, the
surface layer is brown and dark vellowish-brown silt loam 6
inches thick. The subsoil extends to a depth of 38 inches.
The upper 15 inches is dark yellowish-brown clay loam
that has yellowish-brown mottles in the lower part. The
next 10 inches is yellowish-brown clay loam that has
yellowish-brown mottles. The lower 7 inches is yellowish-
brown gravelly sandy clay loam that has yellowish-brown
mottles. The substratum, to a depth of 60 inches, is
yellowish-brown clay loam in the upper part and loam in
the lower part.

The available water capacity is medium in Kendallville
soils. Permeability is moderately slow, and surface runoff
is medium to very rapid, depending on slope. The root zone
is moderately deep and is medium acid or strongly acid,

Kendallville soils are used mainly for corn, soybeans,
wheat, and grass-legume mixtures for hay and pasture. A
small acreage is in permanent pasture and woodland.

Representative profile of Kendallville silt loam, 6 fo
12 pereent slopes, moderately eroded, in a cultivated field
2 miles west-northwest of New Petersburg, 300 feet east
of the intersection of State Route 771 and State Route
138, and 65 yards north of State Route 138, in Paint
Township:

Ap—0 to 6 inches, brown (10¥YR 5/3) and dark yellowish-
brown (10YR 3/4) silt loam; moderate, fine, sub-
angular blocky structure; friable; many roots; 10
percent pebbles; medium acid; abrupt, smooth
boundary.

TIB21t—6 to 13 inches, dark yellowish-brown (10YR 4/4)
clay loam; strong, fine and medium, subangular
blocky structure; firm; common roots; thin, patehy,
brown (7.5Y R 4/4) clay films on ped faces; 10 percent

ebbles; medium acid; gradual, wavy boundary.

TIB22t—13 to 31 inches, dark yellowish-brown {(10YR 4/4)
clay loam; common, fine, distinet, yellowish-brown
(10YR 5/6) mottles; moderate, fine and medium,
subangular blocky structure; firm; common roots;
thin, patehy, brown {7.5YR 4/4) clay films on ped
fages; common, fine, distéinet, black (10YR 2/1)
stains and coneretions; 15 percent pebbles; strongly
aeid; clear, wavy houndary.

TIB23t—21 tc 31 inches, vellowish-brown (10YR 5/4) clay
loam ; common, fine, distinet, yellowish-brown (10YR
5/8) mottles; weak, medium and coarse, subangular
bloeky structure; friable; few roots; thin, very patchy,
brown (7.5YR 4/4) clay films on vertical ped faces;
few, fine, distinct, black (I0YR 2/1) stains and
concretions; 15 percent pebbles; medium acid;
clear, wavy boundary.

IIB3—31 to 38 inches, yellowish-brown {10YR 5/4) gravelly
sandy clay loam; common, fine, distinet, yellowish-
brown (I0YR 5/8) moitles; weak, coarse, sub-
angular blocky structure; friable; few, fine, distinet,
black (I0YR 2/1) stains and concretions; 25 percent
pebbles; mildly alkaline; clear, wavy boundary.

1IIC1—38 to 46 inches, yellowish-brown (10YR 5/4) clay
loam; massive; friable; 15 percent pebbles; mildly
alkaline, ealcareous; gradual, wavy boundary.

IIIC2—46 to 60 inches, yellowish-brown (10YR 5/4) loam;
massive; friable fo firm; 15 percent pebbles; mildly
alkaline, calcareous.

The solum is 25 to 40 inches thick. The loess mantle is as
much as 18 inches thick in places but is commonly & to 12
inches thick. Reaction in the solum is medium acid or slightly
acid in the surface layer; it is medium acid or sirongly acid in
the upper part of the B horizon and ranges $o neutral or mildly
alkaline in the iower part of the B horizon. The solum contains
10 to 30 percent pebbles.

The Ap horizon is brown (10YR 4/3 and 5/3), yellowish
brown (10YR 5/4), or dark grayish brown (I0YR 4/2). Profiles
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in undisturbed areas have an Al horizon, 2 to 4 inches thick,
that is very dark grayish brown (10YR. 3/2), very dark brown
(I0YR 2/2), or very dark gray (10Y R 3/1). They also have
an A2 horizon, 2 to 6 inches thick, that is grayish brown (10YR
552%, brown {10YR 4/3 and 5/3), or yellowish brown (10YR
5/4

The B horizon is yellowish brown {10YR 5/4 and 5/6), dark
vellowish brown (10YR 4/4), brown {(7.5YR 5/4 and 10YR
5/3), and dark brown (7.5YR 4/4 and 10YR 4/3). Tt is olay
loam, loam, or sandy clay loam and is gravelly in places. Clay
films are thin and patehy or very patchy on ped faces. They
are brown (7.5YR. 4/4), dark yellowish brown (10YR 4/4), or
dark brown (10YR 4/3).

The C horizon is caleareous glacial till. Tt is yellowish brown
(10YR 5/4 and 5/6), dark yellowish brown (10YR 4/4), brown
(7.5YR 5/4 and 10YR 5/3), and dark brown (7.5YR 4/4 and
10YR 4/3).

Kendallville soils are associated with soils in the Miamian
and Russell drainage sequences. Kendallville soils are under-
lain by leam, and Casco, Fox, and Ockley soils are underlain
by sand and gravel. They are yellower than Negley soils, and
they formed in glacial outwash of Wisconsin age rather than
Tllinoian age. Kendallville soils formed in glacial outwash, and
Migmian and Russell soils formed in glacial til.

KeB—Kendallville silt leam, 2 to 6 percent slopes.

This gently sloping soil is on low ridges and low, rounded

humps on uplands and terraces. Areas cover 2 to 40
acres. This soil has a profile similar to the one described
as representative of the series, but its surface layer is
thicker and it is deeper to glacial till.

Included with this soil in mapping are spots of mod-
erately eroded Kendallville soils and Miamian and Celina
soils next to the uplands. Also included are Fox and
Ockley soils next to the terraces and small areas of wet
soils along waterways and in depressions. In some areas
there are spots of less than one-half acre that are more
droughty because they contain layers of loose sand and
gravel. In a few places along Rattlesnake Creek and its
tributaries, limestone bedrock is within 4 feet of the
surface.

The main limitation for farming is erosion. The mod-
erately slow permeability of the underlying glacial till is &
limitation for nonfarm uses. Capability unit ITe-1; wood-
land suitability group 2ol.

Ke(C2—Kendallville silt loam, 6 to 12 percent slopes,
moderately eroded. This sloping soil is on ridges and
rounded humps on uplands and terraces. Areas cover 2 to
40 acres. This soil has the profile described as representa-
tive of the series. ) )

Tnecluded with this soil in mapping are Miamian soils
next to the uplands and Fox and Ockley soils next to the
terraces. In a few places along Rattlesnake Creek and its
tributaries, limestone bedrock is within 4 feet of the
surface. In some areas there arve spots of less than one-
half acre that are more droughty because they contain
layers of loose sand and gravel.

The main limitation for farming is erosion. The mod-
erately slow permeability of the underlying glacial till
and s%rope are limitations for nonfarm uses. Capability
unit ITie-1; woodland suitability group 2ol.

KeD2—Kendallville silt loam, 12 to 18 percent slopes,
moderately eroded. This moderately steep soil is on
ridges and rounded humps on uplands and terraces.
Areas cover 2 to 40 acres. ) )

Included with this soil in mapping are Miamian soils
next to the uplands and Fox and Ockley soils next to-
the terraces. In a few places along Rattlesnake Creek
and its tributaries, limestone bedrock is within 4 feet
of the surface. In some areas there are spots of less than
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one-half acre that are more droughty because they contain
layers of loose sand and gravel.

Slope and erosion are severe limitations for fa,rminﬁ.
Slope is a severe limitation for most nonfarm uses. Capabil-
ity unit IVe-1; woodland suitability group 2rl.

KfD3—EKendallville clay loam, 12 to 18 percent slopes,
severely eroded. This moderately steep soil is on ridges
and rounded humps on uplands and terraces. It has a
profile similar to the one described as representative of
the series, but erosion has removed most of its original
silt loam surface layer, and the glacial till is nearer the
surface. Small gullies are common, and many glacial
pebbles are exposed. The soil is shallow and droughty.

Included with this soil in mapping are Miamian soils
on the uplands and Fox and Ockley soils next to the
terraces. In a few places along Rattlesnake Creek and
its tributaries, limestone bedrock is within 4 feet of the
surface.

Slope, erosion, and the lower available water capacity
are severe limitations for farming. Slope and the hazard
of erosion are severe limitations for most nonfarm uses.
Capability unit VIe-1; woodland suitability group 2rl.

Lawshe Series

The Lawshe series consists of moderately well drained,
gently sloping to moderately steep soils that formed in
clayey material weathered from shale and in calcareous
colluvial material. The Lawshe soils are on dissected,
unglaciated and Ilinoian glaciated uplands. The native
vegetation was probably prairie grasses and sedges with
gcattered trees, such as locust, walnut, hackberry, and
redcedar.

In a representative profile in a cultivated area, the
surface layer is very dark brown silty clay loam 10 inches
thick. The subsurface layer is dark grayish-brown and
vellowish-brown silty eclay 2 inches thick. The subseil
extends to a depth of 23 inches. The upper 6 inches is
yellowish-brown silty clay that has grayish-brown mottles.
The lower 5 inches is %ght yellowish-brown and light
brownish-gray silty clay. The substratum, to o depth of
31 inches, 1s light yellowish-brown and gray silty clay and,
to a depth of 44 inches, is greenish-gray silty clay that has
light yellowish-brown mottles. Shale bedrock is at a
depth of 44 inches.

The available water capacity is medium in Lawshe soils.
Permeability is very slow, and surface runoff is medium to
rapid. The root zone is moderately deep and is commonly
neutral to moderately alkaline.

Representative profile of Lawshe silty clay loam, 6 to
12 percent slopes, moderately eroded, in a cultivated field
7 miles south of Hillsboro on U.S. Route 62, 2 miles south
on State Route 136, 2% miles east on Shaw Road, Millers
Road, to McAffee Road, and 0.3 mile south of the inter-
section of McAffee Road and Concord Road in Concord
Township:

Ap—0to 10inches, very dark brown (10YR 2/2) siliy clay loam,
very dark grayish brown (10YR 3/2) when rubbed;
moderate, medium, subangular blocky structure;
friable; common roots; 4 percent fragments; mildly
alkaline, ealcareous; abrupt, smooth boundary. *

A&B—10 to 12 inches, dark grayish-brown (10YR 4/2) silty
clay loam from the A horizen and yellowish-brown

(10YR 5/4) silty clay from the B horizon; moderate,
medium, subangutar blocky struchure; firm; few roois;
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4 percent coarse fragments; mildly alkaline, calcare-
ous; abrupt, wavy boundary.

B2-—12 to 18 inches, yellowish-brown (10YR 5/6) silty clay;
common, medium, prominent, grayish-brown (2.5Y
5/2) mottles; weak, coarse, subangular blocky struc-
ture; firm; few reots; dark grayish-brown (10YR 4/2)
organic coatings in old roct and worm channels; 4
percent fragments; mildly alkaline, calcareous; clear,
wavy boundary.

B3-—18 to 23 inches, light yellowish-brown (2.5Y 6/4) and
light brownish-gray (2.5Y 6/2) siléy clay; weak,
medium, prismatic structure; firm; few roots; 4
percent fragments; mildly alkaline, caleareous; clear,
wavy boundary.

Cl—23 to 31 inehes, light yellowish-brown (2.5Y 6/4) and
gray (8Y 6/1) siliy clay; weak, coarse, prismatic
structure; firm; few roots; 4 percent shale fragments;
mildly alkaline, calcareous; gradual, smooth boundary.

(2--31 to 44 inches, greenish-gray (5G 6/1) silty clay; common,
medium, distinet, light yellowish-brown (2.5Y 6/4)
motiles; weak, coarse, prismatic structure parting
along horizontal platy bedding planes lilke those of the
shale bedrock; firm; few rToots; 15 percent shale
fragments; mildly alkaline, caleareous; clear, smooth
boundary.

R—44 inches, light vellowish-brown (2.5Y 6f4) and greenish-
gray (3G 6/1) shale bedrock,

The solum is 20 to 34 inches thick. The depth to shale bedrock
ranges from 40 to 60 inches, Reaction ranges from neutral to
moderately alkaline throughout the horizon.

The A horizon hag & hue of 10YR or 2.5Y, value of 2 or 3,
and chroma of 1 or 2. The B2 horizon has a hue of 10YR or
2.5Y, value of 4 or 5, and chroma of 4 and 6. It is silty clay loam,
silty clay, or clay. Mottles are within 16 inches of the soil
surface. They have a hue of 2.5Y, 5Y, and LOYR, value of 5
and 6, and chroma of 2 or less. The C horizon has a hue of
10YR through 2.5Y, 5Y, 5G, 5G3Y, 7.5YR, and 10YR, value

of 5 and 6, and chroma of 1to 4,

Lawshe soils are not acid and have a darker colored A
horizon than Beasley and Guernsey soils. They are deeper to
bedrock than Gasconade soils. Unlike Millsdale soils, the
solum of Lawshe soils did not develop in till.

LhB—Lawshe silty clay loam, 2 to 6 percent slopes.
This gently sloping soil is on the glaciated and residual
uplands, It is in slightly concave areas at the head of
drainageways, in narrow bands along minor drainage-
ways, and at the base of steeper soils. Areas are irregularly
shaped and elongated. They cover 2 to 16 acres. Slopes
are 150 to 400 feet wide and % to % mile long. This soil
is downslope from Boston-Bratton complexes and Opequon
soils and upslope from glacial till and alluvial soils.

This soil has a profile similar to the one described as
representative of the series, but its surface layer is thicker,
it is not so well drained, and it is deeper to bedrock.

Included with this soil in mapping are Loudon and
Jessup soils in glaciated areas and Guernsey and Beasley
soils in unglaciated areas, on slight humps, and in convex
areas. Also included are areas next to steeper soils and
areas of depressional soils. The soils in these areas have a
deposit of lighter colored, siltier soil material 6 to 12 inches
thick on the surface and are wetter.

The hazard of erosion on the slopes and wetness in
seepage areas are moderate limitations for farming. A
seasonal water table, the very slow permeability, and
shallowness to soft shale bedrock are limjtations for non-
farm uses. Capability unit 1Ile-3; woodland suitability
group 3cl.

LhC2—Lawshe silty clay loam, 6 to 12 percent slopes,
moderately eroded. This sloping soil is on the glaciated
and residual uplands. Areas are somewhat iregularly
shaped and elongated. Most are 4 to 12 acres, but some
are as much as 40 acres. Slopes are mostly convex. They
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are 150 to 650 feet wide and as much as one mile long.
This soil is downslope from Boston-Bratton complexes
and Opequon soils and upstope from glacial till and alluvial
soils. 1t has the profile described as representative of the
series.

Included with this soil in mapping are Loudon and
Beasley soils in glaciated areas and Guernsey and Beasley
soils in unglaciated areas. Also included are spots of
slightly eroded and severely eroded Lawshe soils,

Erosion, seepage, and deposition in some places are
Jimitations for farming. The very slow permeability, silty
clay loam texture, shallowness to shale bedrock, and
slumping are severe limitations for nonfarm uses. Capa-
bility unit IVe-6; woodland suitability group 3el.

LhD2—Lawshe silty clay loam, 12 to 18 percent slopes,
moderately eroded. This moderately steep soil 1s on the
claciated and residual uplands. Leas are somewhat
irregularly shaped and elongated. Most areas are 5 to 20
acres, but some are as much as 50 acres. Slopes are
mostly convex. They are 150 to 650 feet wide and as
much as one mile long. This soil is downslope from
Boston-Bratton complexes and Opequon. soils and up-
slope from glacial till and alluvial soils. It has a profile
similar to the one described as representative of the
series, but its surface Jayer is thinner.

Tncluded with this soil in mapping are slightly eroded
Lawshe soils in wooded areas and spots of severely eroded
Liawshe soils.

This soil is not suitable for cultivation because of the
erosion and slope. It is used mostly for pasture and
woodland. Slope, very slow permeability, silty clay loam
texture, shallowness to bedrock, and slumping are severe
Timitations for nonfarm uses. Capability unit Vle-2;
woodland suitability group 3¢2.

LID3—Lawshe silfy clay, 12 to 18 percent slopes,
severely eroded. This moderately steep soil is on the
glaciated and residusl uplands. Areas are somewhat
irregularly shaped and elongated. Most are 3 to 11 acres,
but some are as much as 20 acres. Slopes are mostly
convex and are 150 to 650 feet wide. This soil is downslope
from Boston-Bratton complexes and Opequon soils
and upslope from glacial till and alluvial soils.

This soil has a profile similar to the one described as
representative of the series, but its surface Jayer is mostly
subsoil material, and it is shallower to shale bedrock.
There are many shallow and deeper, uncrossable gullies.

Included with this soil in mapping are slightly eroded
Lawshe soils in wooded areas and moderately eroded
Lawshe soils in less disturbed areas. Small areas of
Beasley, Jessup, and Loudon soils are also included.

This soil is not suitable for cultivation, but it is suited
to permanent vegetation. 1t is used mostly for pasture
or woodland. Some areas are idle. Slope, erosion, and
very slow permeability are limitations for nonfarm uses.
Capability unit VIe-2; woodland suitability group 3e2.

Loundon Seties

The Loudon series consists of moderately well drained,
g_ently sloping to steep soils that formed in loess, glacial
till, and underlying material weathered from clay shale.
The Loudon soils are on dissected uplands. The native
vegetation was hardwood forest in which oak and maple
were dominant.

147

Tn a representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam 8 inches
thick. The subsoil extends to a depth of 58 inches. The
upper 4 inches is yellowish-brown silt loam. The next 14
inches is vellowish-brown silty clay loam that has strong-
brown mottles throughout and light brownish-gray
mottles in the lower part. The next 12 inches is vellowish-
brown silty clay that has gray mottles. The lower 20 inches
is yellowish-brown and gray silty clay that has strong-
brown and reddish-gray mottles. The substratum, to a
depth of 70 inches, is reddish-gray silty clay loam that has
light greenish-gray mottles and, to a depth of 81 inches, is
reddish-gray, yelowish-brown, and light greenish-gray
sitty clay loam. Shale bedrock is at a depth of 81 inches.

The available water capacity is medium in T.oudon soils.
Permeability is slow, and surface runoff is medinm to
rapid. The root zone 1s moderately deep and is commonly
medium acid to very strongly acid.

Toudon soils are used mostly for corn, wheat, soybeans,
and tobacco. On the more sloping areas, grass-legume
mixtures for hay and pasture are grown extensively
(fig. 6). Many of these areas are wooded. A large acreage
of severely eroded Loudon soils is idle and is reverting to

woodland.
Representative profile of Loudon silt loam, 6 to 12 per-

cent slopes, moderately eroded, in a cultivated field 4
miles west of Hillsboro on U.S. Highway 50, 330 yards
south of Hoagland on Mad River Road, and 220 yards
west of Mad River Road, in New Market Township:

Ap—20 %o 8 inches, dark grayish-brown {10YR 4/2) sil loam;
moderate, fine and medium, granular structure; fri-
able; many roots; medium acid; abrupt, smooth
boundary. .

B1—8 to 12 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium, subangular blocky structure; friable;
gommon Toots; strongly acid; clear, wavy boundary.

B21t—12 to 19 inches, yellowish-brown {(10YR 5/4) silty elay
loam; eommon, medium, faint yellowish-brown (10YR
5/6) mottles and few, fine, distinet, gtrong-brown
(7.5YR 5/8) mottles; moderate, fine and medium,
subangular blocky structure; friable; few roots; thin,
patchy, brown (10YR 4/3) clay films on ped faces;
very strongly acid; clear, wavy houndary. .

TIR22t—19 to 26 inches, yellowish-brown (10YR 5/4) silty.
clay loam; common, fine, distinct, light brownish-
gray (10YR 6/2) motiles and common, medium, dis-
finct, strong-brown (7.5YR 5/6) mottles; moderate,
fine and mediam, subangular blocky struciure; firm;
few roots; thin, continuous, light yellowish-brown
{(I0YR 6/4) clay films on vertical ped faces and thin,
patchy, brown (10YR 4/3) clay films on horizontal
ped faces; thin, pabchy, pale-brown (LOYR 6/3) silt
coatings on vertical and horizontal ped faces; 8 per-
cent pebbles; very strongly acid; clear, wavy
boundary. )

TIB23t—26 to 38 inches, yellowish-brown (10YR 5/6) silty
clay; commeon, medium, prominent, gray (10YR /1)
mottles; weak, coarse, subangular blocky structure;
firm; few rtoots; thin, very patchy, gray (10YR 5/1)
clay films on vertical and horizontal ped faces; few,
medinm, prominent, black (10YR 2/1) stains and
concretions, 10 percent pebbles; girongly acid;
abrupt, wavy boundary.

IIIB31—38 to 45 inches, yellowish-brown (10YR 5/4) and
gray (N 6/0) silty clay; common, medium, distinet,
strong-brown (7.5YR 5/6) mottles and few, medium,
prominent, gray (10YR 5/1) mottles; weak, coarse,
prismafic structure parting to weal, Coarse, angular
blocky; very firm; few roots along vertical ped faces;
mildly alkaline; gradual, smooth boundary.

IIIB32—45 fo 58 inches, yellowish-brown (10YR 5/4) and
gray (N 6/0) silty_clay; eomman, medium, distinct,
strong-brown (7.6YR 5/6) mottles and many, medi-
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Figure 6. —High-quality forage crops are grown on Loudon soils where generally the grazing season is long and the forage yields are high

um, prominent, gray (10YR 5/1) mottles; weak,
coarse, prismatic structure; very firm; few roots
along vertical ped faces; moderately alkaline, cal-
careous; gradual, smooth boundary.

HICI—58 to 70 inches, reddish-gray (10YR 5/1) silty clay
loam; common, medium, prominent, light grecnish-
gray (3BG 7/1) mottles; weak, thick, plafy sirueture;
very firm; moderately alkaline, caleareous; clear,
smooth boundary.

TI1C2—70 to 81 inches, variegated reddish-gray (10YR 5/1),
yellowish-brown (10YR 5/4 and  5/8), and lght
greenish-gray (3BG  7/1) partly weathered silty
elay loam shale; moderate, thick, platy (rock) struc-
ture; firm; highly fragmental in places, but easily
crushed and deformed; wmoderately alkaline, cal-
careous; gradual, smooth boundary.

IITR—S81 to 100 inches, variegated reddish-gray (10YR 5/1),
yellowish-brown (10YR 5/4 and 5/8), light greenish-
gray (5BG 7/2), and gray (N 6/0) partly weathered
sitty clay loam shale; strong, medium, platy (rock)
structure; firm; very highly fragmental in place but
easily crushed and deformed; moderately alkaline,
calcareous.

The solum is 40 {0 60 inches thick, and the loess mantle is
10 to 24 inches thick, Depth to shale bedrock ranges frem 4 to
more than 10 feet. The B1 horizon is slightly acid to strongly
acid, the B2t horizen is strongly aeid or very strongly acid,
and the B3 and C horizons are neutral to moderately alkaline.

The Ap borizon is dark grayish brown (10YR 4/2), grayish
brown (I0YR 5/2), or brown (10YR 5/3). The Bl horizon
is yellowish brown (10YR 5/4), brown (10YR 5/3), or pale
brown (10YR 6/3). The B2t horizon is yellowish brown (I0YR.
5/4) or brown (10YR 4/3 and 5/3). Tt is clay, silty clay, silty
clay loam, or clay loam. The B3 horizon is neutral or has a
hue ranging from 5Y to 7.5Y. The C horizon has a hue of
YR t05Y.

Loudon soils are part of the drainage sequence that includes
well-drained Jessup soils. Unlike Celina, and Xenia, and Canal
spils, they are underlain by caleareous shale bedrock. Unlike

Beasley and Guernsey soils, part of their sclum formed in
glacial till. Loudon soils are deeper to bedrock than Edenton
soils, and they lack the fragipan of the Rossmoyne soils.

LoB—Loudon silt loam, 2 to 6 percent slopes. This
gently sloping soil is on broad ridgetops, near the base of
steeper solls, and on narrow ridges below the main part of
the uplands. Areas cover 2 to 50 acres. This soil has a
profile similar to the one described as representative of
the series, but its surface layer is thicker, it has better
tilth, and it is deeper to shale residuum. Its root zone is
slightly thicker, and its available water capacity is
slightly higher.

Ineluded with this soil in mapping are Rossmoyne
soils, which have a fragipan, and Boston-Grayford
complexes underlain by limestone bedrock,

The hazard of erosion is the main Hmitation for farming.
Slow permeability, a high shrink-swell potential, and
depth to bedrock are limitations for many nonfarm uses.
Capability unit 1}e-2; woodland suitability group 3cl.

LoB2—--Loudon silt loam, 2 to 6 percent slopes, moder-
ately eroded. This gently sloping soil is commonly at or
near the base of steeper soils and on narrow ridges below
the main part of the uplands. Areas cover 2 to 50 acres.

Included with this soil in mapping are Rossmoyne
soils, which have a fragipan, and Boston-Grayford
complexes underlain by limestone bedrock.

Erosion is the main limitation for farming. Slow
permeability, a high shrink-swell potential, and depth to
bedrock are limitations for many nonfarm uses. Capability
unit 1le—2; woodland suitability group 3¢l.

LoC2—Loudon silt loam, 6 to 12 percent slopes,
moderately eroded. This sloping soil is commonly at or
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near the base of steeper soils and on narrow ridges below
the main part of the uplands. Areas cover 2 to 50 acres.
This soil has the profile described as representative of the
series.

Tncluded with this soil in mapping are Rossmoyne soils,
which have a fragipan, and Boston-Bratton complexes
underlain by limestone bedrock, and Jessup soils. Lawshe
coils are inchuded in some places on long side slopes. These
have & Lner textured surface layer than Loudon soils.
Alco included are areas of severely eroded Loudon soils
that have small gullies. These areas are identified on the
detailed soil map by the symbol for a severely eroded spot.

Erosion is the main Hmitation for farming. Slow per-
meability, a high shrink-swell potential, and depth to
bedrock are limitations for many nonfarm uses. Capability
unit 11Te—2; woodland suitability group 3cl.

LoD2- Loudon silt loam, 12 to 18 percent slopes,
moderately eroded. This moderately steep soil is com-
monly at or near the base of steeper soils, along small
waterways, and, in some places, on narrow ridges below
the main part of the uplands. Areas range from 2 to more
than 60 acres.

Included with this soil in mapping are Jessup soils and
Tdenton soils underlain by limestone bedrock. Lawshe
soils are included in some places on side slopes. These soils
have a finer textured surface layer than Loudon soils. Also
ipeluded are a few small areas of severely eroded Loudon
goils that have small gullies.

Erosion and slope are severe limitations for farming.
Slow permeability, & high shrink-swell potential, depth to
bedrock, and slope are limitations for many nonfarm uses.
Capability unit [Ve-3; woodland suitability group 3c2.

LpE2—Loudon-Edenton silt loams, 18 to 25 percent
slopes, moderately eroded. This steep complex is com-
monly at or near the base of steeper soils and, in some
places, is along flood plains and waterways. Most areas
cover 2 to 30 acres. About 50 percent of this complex is
Loudon soils, and 25 percent 1s Edenton soils. In most
places the Loudon soils ocoupy the upper part of the slope,
and the Edenton soils are on the lower part.

Tneluded with this soil in mapping are Opequon soils
underlain by limestone bedrock. Beasley soils are included
in areas of colluvivm. Lawshe soils are included in some
places on side slopes. These soils have a finer textured
surface layer than Loudon and Edenton soils. Also
included are a few areas of very steep Loudon soils.
Limestone crops out in scme areas of the Edenton soils.

Slope, erosion, and slow permeability are severe limita-
tions for farming and for nonfarm uses. Most areas of this
complex are in permanent vegetation. Capability unit
Vie-2; woodland suitability group 3r1.

Markland Series

The Markland series consists of moderately well
drained to well drained, gently sloping to moderately
steep soils that formed in loess and underlying lacustrine
deposits. The Markland soils are in slack-water and
lakebed areas. The native vegetation was hardwood
forest in which maple, oak, hickory, and beech were
dominant.

In a representative profile in a cultivated area, the
surface layer is yellowish-brown silt loam 6 inches thick.
The subsoeil extends to a depth of 35 inches. The upper
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14 inches is yellowish-brown heavy silty clay loam. The
Jower 15 inches is yellowish-brown silty clay that has
mottles in & lighter shade of yellowish brown in the upper
part. The substratum extends to a depth of 83 inches. It
is silty clay that is dark yellowish brown in the upper part,
yellowish brown in the middle part, and dark brown in the
Jower part and has gray mottles throughout.

The available water capacity is medium in Markland
soils. Permeability is slow, and surface runoff is medium to
rapid, depending on slope. The root zone is moderately
deep and commonly neutral to strongly acid.

Markland soils are used mainly for corn, wheat, soy-
beans, and grass-legume mixtures for hay and pasture.
A considerable acreage of the eroded and more sloping
areas is idle and is reverting to woodland.

Representative profile of Markland silt loam, 6 to 12
percent slopes, moderately eroded, in a cultivated field,
9% miles east of Marshall, % mile south of State Route 506,
and 165 yards east-northeast of Slate Hill Road, in
Brush Creek Township:

Ap—0 to & inches, brown (10YR 5/3) and yellowish-brown
(10YR 5/6) sili loam; weak, medium, subangular
blocky struciure; friable; commen roots; COmMMOn
tubular pores; medium acid; abrupt, smooth boundary.

TIB21t—6 +to 20 inehes, yellowish-brown (10YR 5/
silty eclay loam; weak, coarse, gubangular blocky
structure parting te moderate, very fine, angular
blocky; firm; few roots; common tubular pores and
common vesicular pores; medium, continuous, dark
vellowish-brown (10YR 4/4) clay films on vertieal
and horizontal, somewhat irregular, rounded ped
faces; thin, very patchy, pale-brown (1I0YR 6/3) silt
coatings on vertical ped faces; strongly acid; clear,
wavy boundary.

1TB22t—20 Lo 26 inches, yellowish-brown (10YR 5/4) =ilty
clay; common, fine, faint, yellowish-brown (10YR
5/6) mottles; wealk, coarse, subangular blocky struc-
ture parting to moderate, very fine, angular bloeky;
very firm; few roots; common fubular pores; medium,
patehy, dark yellowish-brown (10 YR 4/4) and light
brownish-gray (10YR 6/2) clay films on vertical,
somewhat irregular, rounded ped faces; many,
medium, distinet, black (I0¥R 2/1) stains; neuiral;
clear, wavy boundary.

1TR23t—%26 to 85 inches, yellowish-brown (10YR 5/4) silty
clay; weak, coarse, subangular blocky structure part-
ing to moderate, fine, angular blocky; very firm; com-
mon tubular pores; medium, patehy, brown (10YR
5/3) and light brownish-gray (10YR 6/2) clay films
on vertical, somewhat irregular, rounded ped faces
and medinm, patehy, brown (10YR 5/3) clay films on
horizontal, somewhai irregular, rounded ped faces;
eommon, medium, distinet, black (10YR 2/1) stains;
neuiral; clear, wavy boundary.

IIC1—35 to 49 inches, dark yellowish-brown (10YR 4/4)
silty clay; common, medium, prominent, gray BYR
5/1) mottles; weak, medium, prismatic struciure part-
ing to weak, medium, angular blocky; firm; few,
tubular pores; few, medium, distinct, very pale
brown (10 YR 8/3) stains and concretions of secondary
lime nodules; mildly aiksaline, calcargous; ¢lear, wavy
boundary.

I1C2—49 to 61 inches, yellowish-brown (10YR 5/4) silty clay;
common, medium, prominent, gray (10YR 5/1) mot-
tles; weak, coarse, prismatic structure parting to
wesk, medium, angular blocky; firm; few, fubular
ores; common, medium, distinet, very pale brown
(10YR 8/3) stains and concretions of secondary lime
nodules; few, medium, distinet, very dark grayish-
brown (i0Y R 3/2) stains; 5 percent pebbles, mildly
slkaline, caleareous; gradual, wavy boundary.

[103—6% to 83 inches, dark-brown (7.3YR 4/4) silty elay;
commeon, medium, prominent, gray (YR 5/1) mot-
tles: weak, coarse, prismatic structure; firm; few,
tubular peres; many, medium, distinct, very pale
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brown (10 YR 8/3) stains and concretions of secondary
lime neodules; few, medium, distinct, very dark
grayish-brown (10YR 3/2) stains; 15 percent pebbles:
mildly alkaline, calcareous.

The solum is 20 to 44 inches thick, The loess meantle is
commonly 4 to 10 inches thick, but it ranges from 0 fo 12 inches.
The B2% horizon ranges from neutral to strongly acid.

The Ap horizon is dark grayish brown (I10YR 4/2), brown
(10YR 5/3) and yellowisk brown (IGYR 5/6}. In unplowed
areas the Al horizon is dark grayish brown (10YR 4/2).

Some profiles have B&A, Bl, and Blt horizons that zre
prown (10YR 5/3) and yellowish brown (10YR 5/4 and 5/6).
The B2t horizon is dark brown (10YR 4/3) or yellowish brown
(10YR 5/4 and 5/6), and in some profiles the lower part of this
horizon has motiles that have chroma of 2 or less. The B2t
horizon is heavy silty clay loam, silty clay, and clay. Few to
many caleareous nodules are in the lower part of the B horizon
and in the C horizon in some profiles.

The C horizon has a hue of 10YR, 7.5YR, or 2.5Y, a value
of 4 or 5, and a chroma of 4.

Markland soils are part of the drainage sequence that in-
cludes somewhat poorly drained McGary soils and dark-colored,
very poorly drained Montgomery soils, Markland soils have a
maore clayey solum than Celina soils, and they have a C horizon
of lake-laid silt and clay. They differ from Milton soils in being
underlain by lacustrine material rather than limestone bedrock.

MdB—Markland silt loam, 2 to 6 percent slopes.
This gently sloping soil is on slack-water terraces, in
lakebed areas, and along drainageways. On the terraces
the areas are narrow to broad, but along the drainageways
they are short and irregularly shaped. They cover 3 to
10 acres. Slopes are slightly convex,

Included with this soil in mapping are a few areas of
MceGary and Montogomery soils at the head of and along
drainagewsys. Some aress of moderately eroded Mark-
land soils are also included,

Erosion and slow permeability are limitations if this
soil is used for crops. Slow permeability and a high shrink-
swell potential are limitations to nonfarm uses. %apabi]ity
unit 11le-3; woodland suitability group 2o1.

MdC2—Markland silt loam, 6 to 12 percent slopes,
moderately eroded. This sloping soil is in narrow, irregu-
larly shaped areas along streams and drainsgeways.
Areas of this soil cover 2 to 15 acres. This soil has the
profile described as representative of the series.

Included with this soil In mapping are a few areas of
McGary soils at the head of dramageways and in narrow
strips along drainageways. Also included are areas that
are slightly eroded and spots of severely eroded Mark-
land soils where there are a few, small, shallow guilies.

Erosion is a severe limitation to the use of this soil for
cultivated crops. Slow permeability, slope, and a high
shrink-swell potential are limitations to nonfarm uses.
Capability unit IVe-3; woodland suitability group 2o1.

MdD2—Markland sift loam, 12 to 18 percent slopes,
moderately eroded. This moderately steep soil is along
streams and drainageways. Areas of this soil arc narrow
and irregularly shaped. They cover 2 to 15 acres. This
soil has a profile similar to the one described as repre-
sentative of the series, but the present surface layer is
somewhat finer textured and more vellowish brown,
because it is a mixture of the original surface layer and
part of the subscil. The substratum is closer to the
surface.

Included with this soil in mapping are a few areas of
MecGary soils in narrow strips azlong the drainageways.
Also included are some areas of severely eroded Markland
soils, slightly eroded Markland soils in woodlands, and
steeper Markland soils.

80IL SURVEY

Slope and severe erosion are severe limitations to use
for cultivated crops. This soil is suited to permanent
vegetation. Slope, high shrink-swell potential, and slump-
Ing are severe limitations to many nonfarm uses. Capa-
bility unit VIe-1; woodland smitability group 2rl.

MecGary Series

The MecGary series consists of somewhat poorly
drained, nearly level to gently sloping soils that formed
in loess and the underlying lacustrine deposits. These
solls are in slack-water and lakebed areas. The native
vegetation was hardwood forest.

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam § inches
thick. The subscil extends to a depth of 40 inches. The
upper 7 inches of it is light yellowish-brown silty clay
loam that has grayish-brown mottles. The next 9 inches
is yellowish-brown silty clay that has grayish-brown
mottles. The lower 8 inches is gray silty clay that has
vellowish-brown, strong-brown, and dark vellowish-brown
mottles. The substratum extends to a depth of 60 inches.
It 1s gray silty clay that has yellowish-brown mottles
in the upper part and gray clay that has yellowish-brown
mottles 1 the lower part.

The available water capacity is medium in McGary
soils. Permeability i1s very slow to slow, and surface
mnoff is slow. These soils have a high water table in
winter and spring, and they dry out slowly after rain.
The root zone is moderately deep to deep, and it is
commonly neutral to strongly acid.

MeGary soils are used mainly for corn, soybeans,
wheat, and grass-legume mixture for hay and pasture.
A small acreage is in woodland or is idle.

Representative profile of McGary silt loam, 0 to 4

‘percent slopes, in a cultivated field, 3% miles south-

southeast of Carmel, % mile north of the intersection of
State Routes 753 and 41 and Couch Road, and 75 yards
east of State Route 41, in Bush Creek Township:

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

Bltg—S to 15 inches, light yellowish-brown (10YR 6/4) silty
clay loam; common, medium, distinct, grayish-brown
{10 YR 5/2) mottles; moderate, medium, subangular
blocky structure; firm; common roots; thin, patehy,
gray (10YR 5/1) and yellowish-brown (10YR 5/4)
clay films on ped faces; thin, patchy, light-gray
(10 YR 6/1) silt coatings on ped faces; medium acid;
clear, wavy boundary.

IIB21$g—15 to 24 inches, yellowish-brown (10YR 5/4) silty
clay; common, medium, distinet, grayish-hrown
(10YR 5/2) mottles; moderate, mediuvm, prismatie
structure parting to moderate, fine and medium,
subangular and angular biccky; very firm; common
roots; thin, patchy, gray (10YR 5/1) clay films on
ped faces; thin, very patchy, Hght-gray (10YR 6/1)
silt coatings on ped faces; few, fine, distinet, black
(10YR 2/1) stains and concretions; medium acid;
clear, wavy boundary.

TIB22tg—24 to 32 inches, gray {(10YR 5/1) silty elay; many,
medium, distine$, yellowish-brown (10YR. 5/4)
mottles and few, fine, distinct, strong-brown (7.5YR
5/68) mottles; moderate, medium, prismatic structure
parting to moderate, fine and medium, subangular
and angular blocky; very firm; few roots; thin,
patchy, dark-gray (N 4/0) clay films on ped faces;
common, fine, distinet, black (10YR 2/1} stains and
coneretions; medium acid; gradusl, wavy boundary.
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1IB3tg—32 to 40 inches, gray (10YR 5/1) silty clay; many,
fine, distinet, strong-brown (7.5YR 5/6} mottles
and few, fine distinet, dark yellowish-brown (10YR
4/4) mottles; moderate, medium, prismatic sirueture
parting to moderate, fine and medium, subangular
and angular blocky; firm; thin, patehy, dark-gray
(N 4/0) clay films on ped fages; neutrai; gradual,
irregular boundary.

ITCl—40 to 47 inches, gray (10YR 6/1) silty clay; common,
medium, distinet, yellowish-brown (10YR 5/6)
mottles; weak, fine, subangular and angular blocky
structure; firm; mildly alkaline, calecarcous; gradual,
wavy boundary.

1IC2—47 to 60 inches, gray (10YR 6/1) clay; common, medi-
um, distinct, yellowish-brown (10YR 5/6) mottles;
weak, thick, platy structure; firm; mildly alkaline,
caleareous.

The solum is 24 to 60 inches thick, but it eommonly is 30 to
48 inches thick. The loess mantle is 6 0 24 inches thick, but
it is commonly 14 to 20 inches thiek. Mottles that have a
chroma of 2 or less oceur below the Ap horizon.

The Ap horizon is dark grayish browan (10YR 4/2), prayish
brown (10YR 5/2), or dark brown (10YR 4/5).

The B horizon is silty clay loam to clay. It ranges from
grayish brown (10YR 5/2), brown (10YR 5/3), and yvellowish
brown (10YR 5/4) in the upper part to gray (10YR 5/1) and
grayish brown (10YR 5/2) in the lower part, but in places the
lower pert has a hue of 75YR or 2.5Y, Throughout this
horizon are mottles that have a hue of 10YR and 7.5YR, a
value of 4 and 5, and a chromsa of 2 through 6.

The € horizon has a hue of 10YR, 7.5YR, and 2.5Y.

McGary soils are pari of the drainage sequence that in-
cludes moderately well drained to well drained Markland soils
and very poorly drained, dark-colored Montgomery soils.
MeGary soils have a finer textured B horizon than Crosby
soils and are underlain by lacustrine deposits. They have
finer textured B and C horizons than Fitchville sofls. McGary
soils are underlain by caleareous lacustrine deposits, but
Sleeth soils are underlain by ecalearcous sand and gravel.

MgB—MecGary silt loam, 0 io 4 percent slopes. This
nearly level to gently sloping soil is on narrow to broad
slack-water terraces, in lakebed areas, and 1in short,
irregularly shaped areas at the head of and along drainage-
ways. Areas of this soil cover 3 to 15 acres. Slopes are
slightly convex.

Tneluded with this soil in mapping are Montgomery
soils at the head of and in narrow strips in drainageways.
Also included are some areas of moderately eroded
MecGary and Markland soils that have a slope of 4 to 6
percent.

Wetness in the nearly level areas and wetness and
erosion in gently sloping areas are moderate limitations
to farm use. Wetness, slow to very slow permeability,
and a seasonal high water table are limitations to some
nonfarm uses. Capability unit IIIw-2; woodland suit-
ability group 3wl.

Miamian Series

The Miamian series consists of well-drained, gently
sloping to steep soils that formed in thin loess and under-
lying glacial till. The Miamisn soils are on glacial il
uplands, mostly in areas of end moraines and dissected
till plains. The native vegetation was hardwood forest
in which maple, beech, oak, and hickory were dominant.

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown sitt loam 7 inches
thick. The subsoil extends to a depth of 30 inches. The
upper 10 inches of the subsoil is yellowish-brown silty
clay loam that is mottled in the lower part. The next 8
inches is mottled, yellowish-brown clay. The lower 5
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inches is mottled, yellowish-brown clay loam. The sub-
stratum is yellowish-brown clay loam to a depth of 36
inches and yellowish-brown loam that is firm and compact
to a depth of 60 inches.

The available water capacity is medium in Miamian
soils. Permeability is moderately slow, and surface runoff
is medium to rapid, depending on slope. The root zone
is moderately deep and 1s neutral to strongly acid.

Miamian soils are used mainly for farm crops. The
main crops are corn, soybeans, wheat, and grass-legume
mixtures for hay and pasture. Much of the acreage of
the steeper Miamian soils is in permanent pasture or is

wooded. o
Representative profile of Miamian silt loam, 2 to 6

percent slopes, in a cultivated field 2% miles west of
Highland on State Route 28, 1 mile on McVey Road,
400 feet southeast of Clinton County line, and 75 feet
south of McVey Road, in Fairfield Township:

Ap—~0 to 7 inches, dark grayish-brown {I0YR 4/2) silt loam;
moderate, fine and medium, granular siructure;
friable; many roots; mneutral; abrupt, s1000%h

: boundary.

B1t—7 to 11 inches, yellowish-brown (10YR 5/8) silty clay
loam; moderate, fine and medium, subangular
blocky struciure; firm; common roots; thin, very
patchy, brown (7.5YR 4f4) clay films on ped faces;
4 percent pebbles; slightly acid; clear, smooth
boundary.

TIB21t—11 to 17 inches, yellowish-brown (10YR 5/4) siliy
clay loam; iew, fine, faini, yellowish-brown {10YR
5/6) mottles; strong, medium, subangular and angular
blocky structure; firm; common roots; medium, very
patchy, dark-brown (JOYR 4/3) ¢lay films on ped
faces; medium, very patchy, light yellowish-brown
(10YR 6/4) silt coatings on ped faces; few, medium,
prominent, black (10YR 2/1) stains and concretions;
5 percent pebbles; medium acid; clear, wavy houndary.

1IB22t—17 to 25 inehes, vellowish-brown (10YR. 5/4) clay;
few, medium, faint, yellowish-brown (10YR 5/6)
mottles; strong, medium, subangular and angular
blocky structure; firm; few roots; medium, very patchy,
dark-brown (I0YR 4/3) clay films on horizontal ped
faces and medium, eontinuous, dark-brown (1I0YR
4{3) clay films on vertical ped faces; few, medium,
prominent, black (10YR 2/ 1%' staing and concretions;
5 percent pebbles; medium acid; gradual, wavy
boundary. :

[IB3:—25 to 30 inches, vellowish-brown (10YR 5/4) clay
1oam; few, medium, faint, yellowish-brown (10YR 5/6)
mottles; weak, coarse, subangular bloeky sfructure;
firm; few roots; thin, very patchy, dark-brown
(10YR 4/3) clay films on vertical ped faces; common,
fine, prominent, very dark brown {10YR 2/2) stains
and concretions; 8 percent pebbles; neutral; clear,
wavy boundary.

{IC1—30 to 36 inches, yellowish-brown (10YR 5/4) clay
loam; massive; firm; 10 percent pebbles; mildly
alkaline, ealeareous; gradual, wavy boundary.

11C2—-36 to 60 inches, yellowish-brown (10YR 5/4) loam;
masgive; frm and compact; 10 percent pebbles;
mildly alkaline, calcareous.

The solum js 20 to 40 inches thick, and $he loess mantle is ¢
10 18 inches thick. Reaction ranges from strongly acid o neu-
tral in the upper part of the solum and from slighily acid to
mildly alkaline in the lower part. Pebbles make up 5 to 15 per-
cent of the volume below the loess mantle.

The Ap horizon is -dark grayish brown (L0YR 4/2) and
prown (10¥YR 4/3 and 5/3). Profiles in undisturbed areas have
an Al horizon, 1 to 4 inches thick, that is very dark brown
(10YR 2/2) and very dark grayish brown (10YR 3/2).

Fhe Blt and B2t horizons have hues of 10YR and 7.5YR,
values of 4 and 5, and chroma of 4. The lower part of the B2t
horizon ranges to reddish brown (5YR 4/3 and 4/4) in some
places. Thin to medium, very patchy to continuous clay films
are dark yellowish-brown {10YR 4/4), dark brown (10YR 4/3
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and 7.5YR 3/2), and brown (7.5YR 5/4 and 4/4). The Blt and
B2t horizons range from silty clay loam to clay.

The C horizon is commonly yeliowish brown (10YR 5/4) or
brown (10YR 4/3).

Miamian soils are part of the drainage sequence that in-
cludes well drained Hennepin soils, moderately well drained
Celina soils, somewhat poorly drained Crosby soils, and very
poorly drained, dark-colored Brookston soils. Miamian soils
have a thinner loess mantle, have a higher clay content in the B
horizon, and are shallower $o caleareons glacial till than Russell
soils. They are underlain by glacial till, and Milton soils are
underlajn by limestone bedrock at a depth of less than 40
inches. Miamian soils have a thicker solum than Hennepin
soils and do not have the gravelly B horizon that is charac-
teristic of Kendallville soils.

MIB—Miamian silt loam, 2 to 6 percent slopes. This
gently sloping soil is in broad, convex areas and on ridges
m the uplands. Areas of this soil vary widely in length and
width. They commonly cover 3 to 15 acres, but some areas
are as large as 70 acres. This soil has the profile deseribed as
representative of the series.

Included with this soil in mapping are small areas of
moderately eroded Miamian soils and areas of Crosby and
Brookston seils at the head of and along drainageways.
These soils are wetter than the Miamian soil,

The hazard of erosion is moderate, and some measures
for controlling erosion are necessary if this soi] is culti-
vated. Moderately slow permeability is the main limita-
tion for some nonfarm uses. Capability unit Ile-1; wood-
land suitability group 201.

MIB2—Miamian silt loam, 2 to 6 percent slopes,
moderately eroded. This gently sloping soil is in broad,
convex areas and on ridges in the uplands. Areas of this
soil vary widely in width and length. Most range from 3 to
15 acres, but a few areas are larger. This soil has a profile
similar to the one deseribed as representative of the series,
but part of the original surface layer has been removed by
erosion. The present plow layer includes subsoil material,
1s finer textured, and is browner. As a result, this soil has
poorer tilth and a lower available water capacity.

Included with this soil in mapping are wetter Crosby and
Brookston soils at the head of and along drainageways.
Also included are some small areas of slightly eroded
Miamian soils.

The texture of the surface layer makes this soil somewhat
difficult to till. The hazard of erosion is moderate, and some
measures for controlling erosion are necessary if the soil is
cultivated. Moderately slow permeability 'is the main
limitation for many nonfarm uses. Capability unit 1Te-1;
woodland suitability group 2o01.

MIC2—Miamian silt loam, 6 to 12 percent slopes,
moderately eroded. This sloping soil is in irregularly
shaped, elongated areas that are dissected by drainage-
ways and, in many places, are adjacent to flood plains
and steeper soils. It has a profile similar to the one de-
scribed as representative of the series, but part of the
original surface layer has been removed by erosion, and
the present plow layer includes subseil material, is finer
textured, and is browner.

Inctuded with this soil in mapping are areas of uneroded
Miamian soils that are wooded and small to medivm-sized
areas of severely eroded Miamian soils.

Slope and the hazard of erosion are limitations for both
farm and nonfarm uses. Capability unit T1Te~1; woodland
suitability group 201,

MID2—Miamian silt loam, 12 to 18 percent slopes,
moderately eroded. This moderately steep soil is generally
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in long, irregularly shaped areas on hillsides and in
narrow bands on the sides of valleys that parallel streams
and drainageways. It is also in small irregularly shaped
areas on the till plain. The areas range from 2 to 40 acres
but are generally 6 to 15 acres. This soil has a profile
similar to the one described as representative of the
series, but part of the original plow layer has been removed
by erosion, and the present plow layer includes subsoil
material, is finer textured, and is browner.

Included with this soil in mapping are areas of uneroded
Miamian soils that are wooded. Also included are severely
eroded Hennepin and Miamian soils, particularly on the
steeper slopes.

This soil has limited suitability for cultivated crops.
It is suited to permanent pasture and woodland. Slope
and a severe hazard of erosion are limitations for farm
and nonfarm uses. Capability unit IVe-1; woodland
suitability group 2rl.

MIE—Miamian silt loam, 18 to 25 percent slopes, This
steep soil is generally in irregularly shaped, elongated
areas on hillsides and in narrow bands along streams and
drainageways. The areas cover 3 to 17 acres.

Included with this soil in mapping are less sloping
Miamian soils and moderately eroded and severely
eroded Hennepin and Miamian soils. Also included in the
lower part of the areas of this soil are soils that are shallow
to limestone bedrock.

This soil is not suited to cultivated crops, but it is
sunited to permanent vegetafion. Most areas are wooded.
Slope and a severe hazard of erosion are severe limitations
for farm and nonfarm uses. Capability unit VIe-1; wood-
land suitability group 2rl.

MmC3—Miamian clay loam, 6 to 12 perceni slopes,
severely eroded. This sloping soil is in irregularly shaped,
elongated areas that are parallel to drainageways and
streams on the glacial till plain. The areas range in size
from 3 to 50 acres, but most are 5 to 25 acres. They are
generally bordered by less eroded Miamian seils and
steeper Hennepin and Miamian soils.

This soil has a profile similar to the one described as
representative of the series, but the surface layer has a
high content of clay and consists mostly of subsoil ma-
terial. Small, shallow gullies are numerous in areas of this
soil, and limy, coarser textured glacial till is commonly
exposed at the surface.

Included with this soil in mapping are medium to small
areas of moderately eroded Miamian soils. Also included
are small areas of steeper and shallower Miamian and
Hennepin soils.

This soil is difficult to ill. Slope and a severe hazard of
erosion are limitations for farm and nonfarm uses. Capa-
bility unit IVe-1; woodland suitability group 2ol.

MrB—Miamian-Russell silt loams, 2 to 6 percent slopes.
This mapping unit is about 50 percent Miamian soils and
50 percent Russell and other soils. These gently sloping
soils occupy broad, convex areas along minor drainagewsays
and narrow, elongated ridges in the uplands. The areas of
this mapping unit vary widely in length and width and
range from 3 to 50 acres in size. Slopes are long to short.

Included with these soils in mapping are wetter Crosby,
Fincastle, and dark-colored Brookston soils that are at the
head of and along small drainageways. Also included are
small areas of moderately eroded Miamian and Russell
soils. Some domelike areas have limestone bedrock within
3 to 5 feet of the surface.
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The hazard of erosion is moderate, and some measures
for controlling erosion are needed if these soils are culti-
vated. Moderately slow permeability is the main limita-
tion for nonfarm uses. Capability unit ITe-1; woodland
suitability group 2ol.

MrB2—Miamian-Russell silt loams, 2 to 6 percent
slopes, moderately eroded. This mapping unit is about 60
percent Miamian soils and 40 percent Russell and other
soils. These gently sloping soils are mainly along minor
drainageways but. also occupy broad, convex areas and
narrow ridges in the uplands. The areas vary widely in
width and length and range from 3 to 30 acres in size.
Slopes are long to short.

Profiles of these soils differ from the profiles described
as representative of the Miamian and Russell series in
that the surface layer is thinner, finer textured, and
browner. As a result, tilth is poorer and the available water
capacity is lower, especially in the Miamian soils.

Included with these soils in mapping are Crosby,
Fincastle, and dark-colored Brookston soils that are at the
head of and along small drainageways. These soils are
wetter than the Miamian and Russell soils. Also included
are small areas of severely eroded Miamian soils that have
a surface layer which consists primarily of subsoil material.
Many small, shallow gullies are in these areas. Small,
slightly eroded areas dominantly of Russell soils are also
included. Some domelike areas have limestone bedrock
at a depth of 3 to 5 feet.

The hazard of erosion is moderate, and measures for
controlling erosion are needed if these soils are cultivated.
Moderately slow permeability is the main limitation for
nonfarm uses. Capability unit Ile-1; woodland suitability
group 2ol. '

MrC2—Miamian-Russell silt loams, 6 to 12 percent
slopes, mederately eroded. This mapping unit is about
65 percent Miamian soils and 35 percent Russell and other
soils. These sloping soils are in irregularly shaped areas,
5 to 40 acres in size, along drainageways. They have short
slopes. They are between Celina and Xenia soils at a higher
elevation and Brookston soils or soils on flood plains at the
base of slopes along drainageways. These soils have pro-
files similar to the ones described as representative of the
Miamian and Russell series, but the surface layer is thin-
ner, finer textured, and browner.

Included with these soils in mapping are small to
medivm-sized, severely eroded areas dominantly of
Miamian eoils. In these areas the surface layer consists
mainly of subsoil material, and there are many shallow
gullies. Also included are s few slightly eroded areas
dominantly of Russell silt loam.

Slope and the hazard of erdsion are limitations for
farming, and slope and moderately slow permeability
are limitations for some nonfarm uses. Capability unit
IITe—1; woodland suitability group 2ol.

MsB—Miamian-Urban land complex, gently sloping.
Urban land makes up 30 to 50 percent of this complex,
and Miamian soils the rest. The complex'is mostly in and
near the city of Greenfield and is used for urban and indus-
trial development. The Miamian soils in areas of Urban
land have been altered by cut and fill operations so that
the original soil profile cannot be recognized. The un-
altered Miamian soils are in such places as undeveloped
areas, playgrounds, and small wooded tracts.

Included in mapping are some areas of Celina and
Crosby =oils in the undisturbed areas.
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The altered soil material in this complex has poor
physical condition. The content of organic matter and the
available water capacity are reduced. The surface layer
has a higher content of clay, which causes the tilth to be
poor and increases the tendency of the soil material to
harden upon drying. These unfavorable conditions for
vegetation and the hazard of erosion are limitations of this
complex. Capability unit and woodiand suitability group
not assigned.

Millsdale Series

The Millsdale series consists of dark-colored, very
poorly drained, nearly level soils that formed in glacial
till or overwash that is mantled with loess as much as 15
inches thick. These are on uplands where the glacial till is
shallow to underlying limestone bedrock. The native
vegetation was hardwood forest in which soft maple, ash,
elm, and pin oak were dominant. )

In a representative profile in a cultivated area, the
surface layer is black silty clay loam 13 inches thick. The
subsoil extends to a depth of 30 inches, The upper 5 inches
of it is very dark brown silty clay. The lower 12 inches is
dark-gray clay that has yellowish-brown mofttles. The
substratum extends to a depth of 32 inches. It is light
yellowish-brown sandy clay loam that has grayish-brown
mottles. Below a depth of 32 inches is limestone bedrock.

The available water capacity is high in Millsdale soils.
Permeability is moderately slow, and the surface runoff
is very slow to ponded. These soils have a high water
table during winter and spring, and they dry out slowly
after rain. The root zone is moderately deep, and it is
commonly slightly acid to mildly alkaline. The surface
layer has a high content of organic matter.

Millsdale soils are used chiefly for corn, soybeans, wheat,
and grass mixtures for hay and pasture. A small acreage
is in permanent pasture and woodland. ,

Representative profile of Millsdale silty clay loam, in
a cultivated field, 1% miles north of Greenfield, 350 yards
east of State Route 753, and 200 yards west of Paint Creek,
in Madison Township:

Ap—0 to 7 inches, black (10YR 2/1) siliy clay loam; moderate,
fine and medium, granular structure; friable; many
roots; neutral; abrupt, smooth boundary.

A12—7 to 13 inches, black (10YR 2/1) silty clay loam; strong,
medium and fine, angular and subangular blocky
struecture; friable; common roots; neutral; elear, wavy
boundary.

IIB21t—13 to 18 inches, very dark brown {10YR 2/2) silty
clay; moderate, medium, prismatic structure parfing
to strong, medium, subangular blocky; firm; few
roots; thin, patchy, very dark gray (10YR 3/1) clay
films on ped faces; firm; 5 percent limestone fragments;
mildly alkaline; elear, wavy boundary.

IIB22tx—18 to 26 inches, dark-gray (10YR 4/1) clay; many,
medium, distinet, yellowish-brown (10YR 5/4) mot-
tles; weak, medium, prismatic structure parting to
moderate, medium and coarse, subangular blocky;
firm; few roots; thin, very dark gray (10YR 3/1) clay
films that are continuous on vertical ped faces and
patchy on horizontal ped faces; 5 percent limestone
fragments; mildly alkaline; clear, wavy boundary.

T1IB3tg—26 to 30 inches, dark-gray (10YR 4/1) clay; many,
medium, distinet, yellowish-brown (10YR 5/6)
mottles: weak, medium, subangular bloeky structure;
very firm; few roots; thin, patchy dark-gray (1QYR
4/1) eclay films on ped faces; common, medium,
distinet, black {10YR 2/1) stains and concreiions;
few limestone fragments; moderately alkaline; abrupt,
wavy boundary.
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ITIC—30 fo 32 inches, light yellowish-brown (10¥R 6/4)
sandy elay loam; common, medium, distinet, grayish-
brown (10YR 5/2) mottles; massive; very friable;
15 percent limestone fragments; moderately alkaline,
calcareous.

IITR—32 inches, limestone bedrock.

The solum is 20 to 40 inches thiek, and the loess mantle, or
drift mantle, is 6 to 15 inches thick. The solum is slightly acid
to neutral in the A horizon, and it increases as depth increases
to moderately alkaline in the B3 horizon.

The A horizon is black (10YR 2/1), very dark gray (10YR
3/1), or very dark brown (10YR 2/2).

The B horizor: has a hue of 10YR, a chroma of 2 or less, and
generally a value of 4 or 5, but in some profiles the upper part
of the B horizon has a value of 2 or less. Mottles have a hue of
1I0YR and 7.5YR, a value of 5, and a chroma of 4 and 8. The
B horizon is heavy silty elay loam, clay loam, silty clay, or
clay. Thin, patchy or continuous, clay films are on vertieal and
horizontal ped faces. These clay films are very dark gray
(10YR 3/1) and {N 3/0), dark gray (10YR 4/1) and (N 4/0),
and gray (10YR 5/1). In some profiles the B3 horizen formed
in fine-textured residuum that weathered from limestone.

Some profiles have a C horizon, 1 to 8 inches thick, of lime-
stone residuum that is light brownish gray {(I0YR 6/2), pale
brown (10YR 6/3), light yellowisk brown (10YR 6/4), and
yellowish brown (10YR 5/4). In other places $he C horizon
is glacial till 2 to 10 inches thick underlain by limestone
bedrock.

The Milisdale soils are part of the drainage sequence that
includes well-drained Milien soils. Millsdale soils differ from
Brookston soils and Montgomery soils in that they are under-
lain by limestone bedrock rather than by glacial till. Unlike
Geaseconade soils, they are underlain by limestone bedrock at a
depth of more than 20 inches.

- Mt—Millsdale silty clay loam. This nearly level soil
is in broad depressional areas and in narrow strips along
waterways, on uplands, and on terraces. It is underlain by
limestone bedrock. Areas of this soil cover 5 to 15 acres.
They are adjacent to better drained Milton, Miamian, or
Celina soils in many places and adjacent to the steep
Hennepin and Miamian soils. Tt is subject to seepage
and to ponding of long duration. In many places cloddi-
ness in the surface layer results if this soil is worked when
1t.is too wet.

Included with this soil in mapping are small areas of
Millsdale soils that have a silt loam surface layer. Also
included are a few small areas of Crosby soils and Brooks-
ton soils and an ocecasional knoll of the brown-colored
Milion soils, In a few areas limestone bedrock is at a
depth of less than 20 inches.

This soil is generally cultivated. Wetness is a limitation
to farm use, but this soil is sometimes difficult or impracti-
cal to drain with tile because it is shallow to underlying
bedrock. Shallowness to bedrock, very poor natural
drainage, slow to moderate permeability, a seasonal high
water table, and a high shrink-swell potential are limita-
tions to nonferm uses, Capability unit I1lw-3; woodland
suitability group 2wi.

Milion Series

The Milton series consists of well-drained, gently
sloping to moderately steep soils that formed in.a thin
layer of loess and glacial il over limestone bedrock.
These soils are on glaciated uplands, and the glacial till
is thin over the underlying limestone bedrock. The native
vegetation was hardwood forest in which sugar maple,
beech, oak, and hickory were dominant.

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam 9 inches
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thick. The subsecil extends to a depth of 29 inches. The
upper 3 inches is yellowish-brown heavy silt Ioam. The
next 4 inches is brown silty clay loam. The next 5 inches
is dark yellowish-brown heavy clay loam. The next 8
inches is yellowish-brown clay. The substratum is light
yellowish-brown and very pale-brown loam and sandy
loam limestone residual material. Below a depth of 33
inches is limestone bedrock.

The available water capacity is medium in Milton
soils. Permeability is moderately slow, and surface runoff
is medium. The root zone is moderately deep and com-
monly medium acid to mildly alkaline.

Milton soils are used mostly for corn, soybeans, wheat,
and grass-legume mixtures for hay and pasture. A con-
siderable part of the more sloping acreage is in permanent,
pasture or woodland.

Representative profile of Milton silt loam, 2 to 6 percent
slopes, in a cultivated field, 4% miles north-northeast of
Hillsboro, 4} miles south-southwest of Bridges, 110 yards
north of the intersection of State Route 138 and Kinecaid
Road, and 80 yards west of Kincaid Road, in Penn
Township:

Ap—~0 1o 9 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular struciure; friable; many
roots; slightly acid; abrupt, smooth boundary. .

BI—9 to 12 inches, yellowish-brown (10YR 5/4) heavy silt
loam; moderate, medium and coarse, subangular
blocky struecture; firm; common roots; dark grayish-
brown (10YR 4/2) material in old worm holes and
root, channels; medium acid; abrupt, wavy boundary.

I1B21t—12 to 16 inches, brown (I0YR 4/3) silty clay loam;
strong, fine and medium, angular and subangular
ploeky structure; firm; few roots; thin, patchy,
dark vellowish-brown (10YR 4/4) clay films on
vertical and horizontal ped faces; thin, very patchy
silt coatings that are yellowish brown (I0YR 5/4)
when moist and pale brown {10YR 6/3) when dry,
on vertical and horizontal ped faces; 5 percent pebbles;
medium acid; clear, wavy houndary.

1IB22t—16 to 21 inches, dark yellowish-brown (L0YR 4/4)
heavy clay loam; strong, fine and medium, angular and
subangular blocky structure; few roots; thin, patch){,
brown (7.3YR 4/4) clay films on vertical and hori-
zontal ped faces; thin, patchy, silt coatings that are
vellowish-brown (10YR 5/4) when moist and pale-
brown (10YR 6/3) when dry on vertical and horizontal
ped faces; 10 percent pebbles; medium acid; clear,
wavy boundary.

IIIB23t—21 to 29 inches, yellowish-brown ((0YR 5/4) clay;
weak, fine, prismatic structure parting to moderate,
medium, subangular blocky; very firm; few roots; thin,
patchy, brown (7.5YR 4/4) clay films on vertical and
horizontal ped faces; common, fine, distinet, black
(10YR 2/1) stains and concretions; 10 percent lime-
stone fragments; neutral; abrupt, irregular boundary.

TITC—29 to 33 inches, light yellowish-brown (10YR 6/4)
and very pale brown (10 YR 7/3) loam and sandy loam
partly weathered limesione bedrock; massive; friable;
few roots; dark yellowish-browa {10YR 4/4) tongues
and pockets of material from the B2 horizon; 10 per-
cent limestone fragments; mildly alkaline, caicareous;
abrupt, wavy boundary.

ITIR—33 inches, limestone bedrock.

The thickness of the solum is 20 to 40 inches, and in some
profiles it is less than the depth to bedrock. Depth to bedr_ock
is 20 to 40 inches, and the thickness of the loess mantle is 0
to 18 inches. The solum is medium aecid to neutral in the npper
part and slightly acid to neutral in the lower part. The B2t
horizon formed principally in glacial till, but the lower part of
some profiles is residuam weathered from limestome that is
as much as 14 inches thick.

The Ap horizon is dark grayish brown (10Y R 4/2)', brown
(I0YR 5/3), or dark brown (10YR 4/3), In 'undlsturbed
areas the A1 horizon is 2 to 4 inches thick and is very dark
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grayish brown (10YR 3/2), very daxk brown (10YR 2/2),
or black (10YR 2/1). The A2 horizon is 3 to 6 inches thick
and is pale brown (10YR 6/3) or yellowish brown {I0YR 5/4).

The B horizon has a hue of 10YR, 7.5YR, and 5YR, a
value of 4 and 5, and a chroma of 3 and 4, Thin or medium,

atchy or continuscus clay films are dark yellowish brown
(I0YR 4/4) or brown (7.5YR 4/4) or (10YR 4/3). This
horizon is silty clay loam, clay leam, and clay.

Some profiles have a C horizon of residuum that weathered
from limestone and is 1 to 8 inches thick, In this soil material
are very pale-brown (10YR 7/3), light yeHowish-brown {I0YR
6/4) and dark vellowish-brown (10YR 4/4) tongues from the
B2 horizon material. Other profiles have a C horizon of glacial
till, 2 to 10 inches thick, that is yellowish brown (10YR 5/4)
or brown {I0YR 4/3).

Milton soils are part of the drainage sequence that includes
dark-colored, very poorly drained Millsdale seils. Unlike
Mismisn soils, Milton soils are underlain by limestone bedrock
at a depth of less than 40 inches. They are deeper to limestone
bedrock than Opequon soils. Unlike Bration soils, they formed
partly in glacial till.

MuB—Milton silt loam, 2 to 6 percent slopes. This
gently sloping soil is in broad convex areas, on ridges in the
uplands, and on terraces. It is underlain by limestone bed-
rock. Areas of this soil vary widely in wadth and length.
They cover 3 to 15 acres. This soil is adjacent to areas of
Miamian, Celina, and other more sloping Milton soils,
and in some places, to shallower, steeper Opequon soiis.
It has the profile described as representative of the series.

Included with this soil in mapping are small areas of
moderately eroded Milton soils and small areas of Mills-
dale soils in small drainagewsys. Also included are a few
small areas of Miamian soils.

Erosion is a hazard on this soil. Erosion control is
needed if this soil is used for eultivated crops. Depth to
bedrock is a severe Hmitation to many nonfarm uses.
Capability unit 1Te-1; woodland suitability group 2o01.

MuaB2—Milton silt loam, 2 to 6 percent slopes, moder-
ately eroded. This gently sloping soil is in broad convex
areas, on ridges in the uplands, and on terraces. It is
underlain by limestone bedrock. Areas of this soil vary
widely in width and length. They generally cover 3 to 15
acres.

This soil is adjacent to areas of Celina, Miamian, and
other more sloping Milton soils. Tn some places it is nex?
to the shallower, steeper Opequon soils. This scil has a
profile similar to the one described as representative of the
series, but the present plow layeris finer textured, browner
subsoil material, because part of the original surface layer
has been removed by erosion. As a resulf, the root zone is
thinner, and the available water capacity is less.

Included with this soil in mapping are a few small areas
of slightly eroded Milton and Miamian soils. A few areas
of the shallower Opequon soils are also included.

Erosion is a moderate hazard on this soil and measures
that control erosion are needed if this soil is cultivated.
Depth to bedrock is a severe limitation to many nonfarm
uses. Capability unit Ile-1; woodland suitability group
201.

MuC2—Milton silt loam, 6 to 12 perceni slopes,
moderately eroded. This sloping =oil iz on the sides of
broad, slightly convex areas on uplands where the under-
lying bedrock is limestone and in narrow bands along
major drainageways next to steeper areas. Areas of this
soil cover 2 to 20 acres. This soil is next to Celina and
Miamian soils in the broader areas of the uplands. Along
drainageways it is generally next to Opequon soils. This
soif has a profile similar to the one deseribed as repre-
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sentative of the series, but the surface layer is thinner and
a mixture of the original surface layer and subsoil.

Included with this sotl in mapping are small areas of
Miamian and Opequon soils. Also included are small
areas of slightly eroded Milton soils in woodland and a
few areas of severely eroded Milton soils.

Slope and erosion are limitations to farm use. Slope,
erosion, and depth to bedrock are severe limitations to
nonfarm uses, Capability unit I1le-1; woodland suit-
ability group Z2ol.

MuD2—Milton silt loam, 12 to 18 pereent slopes,
moderately eroded. This moderately steep soil is mainly
along streams and at the head of drainageways adjacent
to steeper areas. The areas parallel the drainageways for
several hundred {eet. They are narrow, irregularly shaped,
and elongated, and they cover 3 to 16 acres. The slopes
are 70 to 100 feet long. This soil has a profile similar to
the one described as representative of the series, but the
surface layer is thinner and is a mixture of the original
surface layer and the subsoil.

Tncluded with this soil in mapping are areas of severely
eroded Milton soils and areas of slightly eroded Milton
soils in woodlands. Also included are Opequon soils in
steeper areas and a few small areas of Miamian soils.
Other inclusions are many rock outcrops (fig. 7), and a
few springs at the middle or the base of the side slopes.

This soil is suited to permanent vegetation. Slope and
erosion are severe limitations to use for cultivated crops.
Depth to bedrock, slope, and erosion are severe limitations
to nonfarm uses. Capability unit IVe-3; woodland suita-
bility group 2rl.

Mw(3—Milton clay loam, 6 to 12 percent slopes,
severely eroded. This sloping soil is on uplands, mainly
along the major drainageways and next to steeper areas
but also on sides of broad, slightly convex areas. Along
the drainageways it occurs as narrow bands. The areas of
this soil cover 2 to 20 acres. This soil is next to Celina
and Miamian soils in the broader areas on the uplands.
Along drainageways it is generally next to Opequon soils.
This soil has a profile similar fo the one deseribed as
representative of the series, but the surface layer is made
up chiefly of subsoil material and has a finer texture. This
soil is dissected by many shallow gullies that expose

Figure 7T.—Outerop of limestone bedrock in an area of Milton soils.
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bedrock in many places. It contains some loose rock frag-
ments and rock ouferops, and many areas have no plant
cover.

Included with this soil in mapping are areas of slightly
eroded Milton soils in places where the cover of vegetation
is permanent. Areas of moderately eroded Milton soils and
areas of steeper, shallower Opequon seils are also included.

This soil is not well suited to crops because of the
severe hazard of erosion, rockiness, and slope. It is better
suited to permanent vegetation. Depth to bedrock, slope,
and erosion are severe limitations to many nonfarm uses.
Capability unit IVe-3; woodland suitability group 2o1.

Montgomery Series

The Montgomery series consists of very poorly drained,
nearly level soils that formed in loess and the underlying
lagcustrine deposits. These soils are on lake plain areas of
Wisconsin and Dlinoian glaciation. The native vegetation
was marsh grasses intermixed with hardwood forest, in
which elm, sycamore, swamp and pin oak, ash, and soft
maple were dominant.

In a representative profile in a cultivated area, the
surface layer is black silty clay loam 16 inches thick. The
subsoil extends to a depth of 42 inches. The upper 20
mches is dark-gray silty clay that has yellowish-brown and
dark yellowish-brown mottles. The lower 6 inches is dark
vellowish-brown silty elay that has gray and dark-gray
mottles. The substratum extends to a depth of 60 inches
and is yellowish-brown and dark yellowish-brown clay
that has gray and dark-gray mottles.

The available water capacity is high in Montgomery
soils, Permeability is slow to very slow, and surface runoff
is slow to ponded. These soils have a high water table in
spring and winter, and they dry out slowly after rain.
The root zone is deep and is commonly slightly acid to
neutral. Montgomery soils have a high content of organic
matter in the surface layer.

Montgomery soils are used chiefly for corn, soybeans,
wheat, and grass-legume mixtures for hay and pasture.
A small acreage is in permanent pasture or woodland.

Representative profile of Montgomery silty clay loam,
in a cultivated field 2% miles north of Boston, # mile
north of the intersection of Petersburg Road and Stony
Point Road, 150 yards north of Stony Point Road, and
35 yards east of Dragoo Road, in Liberty Township:

Ap—90 to 10 inches, black (10YR 2/1) silty clay loam; moder-
ate, fine and medium, subangular blocky structure;
friahle, many roots; slightly acid; ciear, smooth
boundary.

Al12—10 to 16 inches, black (I0YR 2/1) silty clay loam;
moderate, medium, subangular blocky strueture;
frizble; many roots; slightly acid; clear, smooth
boundary.

B21tg—16 to 24 inches, dark-gray (10YR 4/1) silty clay;
common, medium, distinet, yellowish-brown (10YR
5/4) and dark yellowish-brown (10YR 4/4) mottles;
moderate, coarse, prismatic structure parting to
moderate, medium, subangular bloeky; firm; corimon
roots, thin, very patchy, dark-gray (N 4/0) and gray
(N 5/0) clay films on ped faces; 3 percent pebbles:
slightly acid; gradual, wavy boundary.

B22tg—24 to 36 inches, dark-gray (10YR /1) silty clay;
many, fine and medium, distinet, yellowish-brown
(10YR 5/4) and dark vellowish-brown (10YR 4/4)
mottles; moderate, mediam, prismatic structure
parting to moderate, medium, subangular blocky:
firm; rew roots; thin, patchy, dark-gray (N 4/0) and
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gray (N 5/0) clay films on ped faces; 3 percent pebbles;
slightiy acid; clear, wavy boundary.

B3t—36 to 42 inches, dark yellowish-brown (10YR 4/4) silty
elay; many, fine and mediam, distinct, gray (10YR
5/1) and dark-gray (10YR 4/1) motitles; weak, coarse,
prismatic structure parting to weak, medium and
coarse, subangular blocky firm; few roots; thin,
patchy, dark-gray (N 4/0) clay films on vertical ped
faces; neutral; gradual, wavy boundary.

C—42 to 60 inches, yellowish-brown (10YR 5/4) and dark
yvellowish-brown (10YR 4/4) clay; many, mediuzm,
distinet, dark-gray (10YR 4/1) and gray (10YR 5/1)
mottles; weak, coarse, prismatic strueture parting to
weak, coarse, subangular blocky; firm; mildly alka-
line, ecalcareons.

The solum is typically 30 to 42 inches thick, and in some
places it is 26 to 48 inches thick. The solum is commonly
slightly acid to neutral inereasing to mildly slkaline in the
lower part of some profiles.

The A horizon is 10 to 16 inches thick. The Ap and Al
horizons are black (10YR 2/1}, very dark gray (10YR 3/1),
and very dark brown (10YR 2/2) silt loam and silty clay loam.

The B horizon is heavy silty clay loam, silty ciay, and
clay. It is,gray (1GYR 5/1 and 6/1 and N 5/0) and dark gray
(LOYR 4/1 and N 4/0). It has mottles of yellowish brown
(10YR 5/4 and 5/6) and dark vellowish brown (10YR 4/4),
and dark brown (10YR 4/3). In some places the colors are
reversed in the B3 horizon. The B horizon has thin, patchy
and very patchy, clay films that are dark gray (I0YR 4/1
and N 4/0), very dark gray (10YR 3/1 and N 3/0), and gray
(10YR 5/1 and N 5/0).

The C horizon is yellowish brown (10YR 5/4 and 5/6) or
dark yellowish brown (10YR 4/4) and dark brown {ICYR
4/3). 1t has gray (10YR 5/1 and 6/1 and N 5/0) or dark-gray
(10YR 4/1 and N 4/0) mottles. In some places the colors
arc Teversed.

Some clay has moved into the B herizon, and this is not
defined in the range for the series, but this difference does
not alter the usefulness or behavior of the soils,

Mentgomery soils are part of the drainage sequence that
includes well drained and moderately well drained Markland
soils and somewhat poorly drained MeGary soils. Mont-
gomery soilg are underlain by fine textured lacustrine material,
but Westland soils are underlain by sand and gravel, Brookston
soils by glaeial till, and Millsdale soils by limestone bedrock.

My—Moutgomery silty clay loam. This nearly level soil
is in broad, nearly flat to slightly depressional aress on
glacial till plains, infan-shaped areas at thehead of drainage-
ways, and in narrow strips along the drainageways. It is
generally next to McGary and Markland soils or is as-
soclated with coarser textured soils on terraces. Areas of
this seil cover-3 to 40 acres.

Included with this soil in mapping are Monigomery
soils that are next to more sloping soils and have a silty
deposit 6 to 12 inches thick. These included soils have 2
lighter coloted surface layer. Also included are some small
areas of MeGary and Patton soils. '

This soil is subject to ponding and to seepage from sur-
rounding more sloping soils. Wetness is a moderste limita-
tion for farming. Very poor natural drainage, slow to very
slow permeabilify, the seasonal high water table, and a high
shrink-swell potential are limifations for nonfarm uses.
Capability unit 11Iw-3; woodland suitability group 2w?.

Muse Series

The Muse series consists of well-drained, gently sleping
to moderately steep soils that formed in loess and residuum
weathered from shale bedrock. These seils are on benches,
foot slopes, and uplands in the unglaciated part of the
county. The native vegetation was deciduous and conif-
erous forest.
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In a representative profile in a cultivated area, the sur-
face layer is brown silt loam 7 inches thick. The subsur-
face layer is brown silt loam 5 inches thick. The subsoil
extends to a depth of 45 inches. The upper 6 inches is dark
vellowish-brown silty clay loam. The next 19 inches is
reddish-brown silty clay. The lower 8 inches is dark-brown
shaly silty elay Joam that has light brownish-gray mottles.
The substratum extends to a depth of 52 inches. 1t is dark-
brown and yellowish-red shaly silty clay loam. Black shale
bedrock is at a depth of 52 inches.

The available water capacity is medium to low in Muse
soils. Permeability is slow, and surface runoff is medium.
The root zone is moderately deep to deep and is commonly
strongly acid to extremely acid.

Muse soils are mostly in forest. Some farm crops, such as
corn, wheat, and tobacco, are grown in the less eroded, less
sloping areas. A small acreage is in permanent pasture, and
some areas are idle and are reverting to forest.

Representative profile of Muse silt loam, in an area of
Trappist-Muse silt loams, 8 to 12 percent slopes, mod-
erately eroded, in a cultivated field 1% miles south-
southwest of Carmel, 1 mile south-southeast on Carmel
Road from its intersection with Millburn Road, and 300
feet north of Carmel Road, in Brush Creek Township:

Ap—0 1o 7 inches, brown (L0YR 4/3) silt loam; moderate,
medinm, subangular blocky strueture; friable; com-
mon roots; common tubular and vesicular pores; 5
percent shale fragments; medium acid; abrupt,
smooth boundary.

A2-—7 to 12 inches, brown (10YR 4/3) silt loam; weak, thick,
platy structure; friable; common roots; cemmon
tubular and vesicular pores; 5 percent shale fragments;
strongly acid; clear, wavy boundary.

IIB1t—12 to 18 inches, dark yellowish-brown (10YR 4/4)
silty clay loam; moderate, fine and medium, sub-
angular blocky structure; friable; common roots;
common tubtlar and vesicular pores; thin, wvery
patchy, reddish-brown (5YR 5/3) clay films pn
vertical somewhat irregular, rounded ped faces;
8 percent shale fragments; very strongly acid; clear,
wavy boundary.

ITB21t—18 to 26 inches, reddish-brown (3YR 4/4) silty clay;
moderate, medium and fine, subangular blocky
structure; firm; few roots; common tubular pores;
medium, patehy, dark reddish-brown (3YR 3/4) clay
films on vertical and horizontal, somewhat irregular,
rounded ped Taces; 10 percent shale fragments; very
strongly acid; gradual, wavy boundary.

IIB22t—26 to 37 inches, reddish-brown (5YR 4/4) silty clay;
moderate, medium, subangular blocky structure
parting to strong, fine, angular blocky; firm; few
roots; common tubular pores; thin and medium,
patchy, dark reddish-brown (3YR 3/4) clay films on
vertical and horizontal, somewhat irregular, rounded
ped faces; 10 percent shale fragments; very strongly
acid; clear, wavy boundary.

1IB3--37 %o 45 inches, dark-brown (7.5YR 4/4) shaly siliy
elay loam; common, medium, prominent, light
brownish-gray (10Y R 6/2) mottles; moderate, medium
and ¢oarse, subangular blocky structure; firm; few
roots; common tubular pores; dark yellowish-brown
(10YR 4/4), light yellowish-brown {10YR 6/4), and
reddish-brown (5 YR 4/4) coatings on shale fragments;
15 to 20 percent shale fragments; extremely acid;
gradual, wavy boundary.

I1C—45 to 52 inches, dark-brown (7.5YR 4/4) and yellowish-
red {5YR 4/6) shaly silty clay loam; moderate, thin
and medium, platy structure and pockets of weak,
coarse, subangular blocky structure; firm to very
firm; light yellowish-brown (10YR 6/4) and pink
(7.5YR 7/4) coatings on shale fragments; 35 to 45
percent of partly weathered shale fragments; ex-
tremely acid; gradual, smooth boundary.

I R—52 inches, acid, black, fissile shale.
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The solum is 40 to 60 inches thick, and the depth to shale
bedrock ranges from 40 to 80 inches. Reaction in the solum
ranges from strongly acid to extremely acid.

The Ap horizon is brown (L0YR 5/3 and 10YR 4/3) or
yvellowish-brown (10YR 5/4). Profiles in undisturbed areas
have an Al horizon that is 1 to 3 inches thick and is of very
dark grayish brown (10YR 3/2), dark grayish brown (I0YR
442}, or dark gray {10YR 4/1). The A2 horizon is commonly
prown (I0YR 5/3), but in places it is yellowish brown (10YR
5{4) or brown (10YR 4/3). The A horizon developed in a
loess mantle 12 to 18 inches thick.

The B horizon has a hue of 5YR, 7.5YR, and 10YR, value
of 4 and 5, and chroma of 3 through 6. It is silty clay loam,
silty clay, or clay. The B3 horizon is shaly.

Soft shale fragments make up 5 to 60 percent of the C
horizon. The C horizon matrix and shsle fragment coatings
are variegated and have a hue of 5YR to 10YR.

Muse soils are next to Trappist and Colyer soils. They are
deeper to shale bedrock than Trappist and Colyer soils. They
formed in material weathered from shale, but Wellston soils
formed in material weathered from sandstone. Unlike Jessup
soils, they are underlain by acid shale bedrock.

In Highland County, soils are mapped only in complexes
with Trappist sbils.

Muskingum Series

The Muskingum series consists of well-drained, sloping
to very steep soils that formed in residuum weathered

- from sandstone. These soils are on ridgetops, toe slopes or

benches, and rugged unglaciated uplands. The native
vegetation was hardwood forest in which white, red, and
black oaks, siigar maple, yellow-poplar, and dogwood
were dominant.

In a representative profile in & wooded area, the surface
layer is very dark grayish-brown silt loam 2 inches thick.
The subsurface layer is yellowish-brown channery silt
loam 4 inches thick. The subsoil extends to a depth of 20
inche#and is brown channery silt loam. The substratum is
%eiiowish-brown channery loam to a depth of 25 inches.

Sandstone bedrock is at a depth of 25 inches.

The available water capacity is low to medium in Musk-
ingum soils. Permeability is moderate, and surface runoff
is medium to rapid. The root zone is moderately deep and
is commonly strongly acid to very strongly acid.

Some areas of the less sloping Muskingum soils are in
wheat, oats, corn, grass-legpume mixtures for hay and
pasture, and tobacco. Most areas are in forest, or they are
idle and are reverting to forest.

Representative profile of Muskingum silt loam, n an
area of Berks-Muskingum channery silt loams, 18 to 35
percent slopes, in a wooded area 2 miles west of Sinking
Spring, 1 mile south of the intersection of Sinking Spring
West Road and Cedar Chapel Road, and 380 yards
east of farmhouse on High Knob, in Brush Creek

Township:

(01—3 inches to 1 inch, deciduous leaf litter.

02—1 inch to 0, deciduous Ieaf litter, partly decomposed.

Al—0 to 2 inches, very dark grayish-brown (10YR 3/2) silt
loam; moderate, fine, granular structure; very friable;
many reots; 10 percent sandstone fragments; medium
acid; abrupt, wavy boundary. . .

A2— 2 to 6 inches, yellowish-brown {I0YR 5/4) channery silt
loam; weak, thick, platy strueture paring to moder-
ate, fine and medium, granular; very friable; many
roots; dark grayish-brown (I0YR 4/2) organic
stains in old root channels, in pores, and on some
ped faces; 15 percent sandstone fragments; strongly
acid; clear, wavy boundary. .

B1—6 to 13 inches, brown (7.5YR 5/4) channery silt loam;
wesak, fine and very fine, subangular blocky structure;
friable; many roots; dark grayish-brown (10YR 4/2)
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organic staing in old root channels and in pores; 15
pereent sandstone fragments; very strongly aeid;
gradual, wavy boundary.

B2—13 to 20 inches, brown (7.5YR, 4/4) channery silt loam;
weak, fine and medium, subangular blecky structure;
friable; common roots; thin, very patehy, silt coat-
ings of pale brown (10YR 6/3) when moist and light
gray (10YR 7/2) when dry on ped faces; thin, strong-
brown (7.5YR 5/6) and brown (10YR 4/3) ceatings
of weathered material on sandstone fragments; 30
percent sandstone fragments; very strongly acid;
wavy boundary.

C—20 to 25 inches, yellowish-brown (I0YR 5/4) channery
loam; very friable; few roots; thin, very patchy, silt
coatings, pale brown (10YR 6/3) when moist and
light gray (}0YR 7/2) when dry on ped faces; thin,
strong-brown (7.5YR 5/6), vellowish-red (3YR 4/6),
and light brownish-gray (10YR 6/2) coatings of
weathered material on fragments; 50 percent sand-
stone fragments; very strongly acid; gradual, wavy
boundary.

R—25 inches, fine-grained sandstone bedrock.

The solum is 16 to 36 inches thick, and the depth to sand-
stone bedrock is 20 to 40 inches. Reaction in the B and C
horizons is very strongly acid orextremely acid. Coarse fragments
of sandstone make up 10 to 20 percent of the A horizon, 15 to
35 percent of the B horizon, and 35 to 70 percent of the C
horizon.

The A horizon is silt loam or channery silt loam. The Ap
horizon is dark grayish brown {(I0YR 4/2), yellowish brown
(10YR 5/4), or brown (10YR 4/3 and 5/3). Profiles in undis-
turbed areas have an Al horizon that is 1 to 3 inches thick and
i;/g;ery dark grayish brown {I0YR 3/2) or dark brown (10YR
The B horizon is vellowish brown (10YR 5/4 and 5/6) or
brown (7.5YR 5/4 and 4/4). It is channery silt loam, channery
loam, or channery light silty clay loam.

The C horizen has a hue of 7.5 YR and 10YR, value of 4 and
5, and chroma of 4 and 6. Some profiles have thin, patchy and
very patchy, pale-brown (10YR 6/3) or light yvellowish-brown
{I0YR 6/4) silt coatings in the lower horizons.

Muskingum soils are near or adjacent to well-drained Berks
and Neotoma soils. They lack the dark-colored A horizon and
more clayey B horizon and are not so deep to sandstone bed-
rock as Neotoma goils. Muskingum goils have fewer coarse
fragments in the solum than Berks soils. They have a less
clz}lyey B horizon and are shallower to bedrock than Wellston
BSOS,

In Highland County, Muskingum soils are mapped only in
complexes with Berks and Neotoma soils.

Negley Series

The Negley series consists of well-drained, gently
sloping to very steep soils that formed in thin deposits of
loess and highly weathered outwash material that is un-
derlain by sand and gravel of Illinoian age (fig. 8). Negley
soils are on dissected outwash plains, high stream terraces,
valley trains, and in areas of kames. The native vegetation
was deciduous forest, principally of oak and hickory.

In a representative profile in a cultivated area, the sur-
face layer is brown loam 8 inches thick. The subseil
extends to a depth of 126 inches. In sequence downward, it
18 6 inches of strong-brown loam, 10 inches of brown loam,
9 inches of yellowish-red gravelly clay loam, 9 inches of
yellowish-red gravelly sandy clay loam, 15 inches of
veilowish-red sandy clay loam, 15 inches of yellowish-red
sandy clay, 20 inches of reddish-brown sandy clay loam, 16
inches of yellowish-brown coarse sandy loam, and 18
inches of dark yellowish-brown coarse sandy loam. The
substratum, to a depth of 156 inches, is yellowish-brown
loose sand and gravel.

The available water capacity is medium in Negley soils.
Permeability is moderate to moderately rapid, and surface
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Figure 8.-—In this gravel pit are exposed the sfrata of gravel and
sand in which the Negiey soils formed.

runoff is medinum to rapid, depending on the slope. The
root zone is deep and is commonly medium acid to very
strongly acid. These soils are somewhat droughty during
dry seasons.

Negley soils are used mostly for corn, wheat, grass-
legume forage for hay and pasture, and tobacco. A con-
siderable acreage in the steeper areas is in permanent
pasture or forest. Some of the more eroded steeper areas
areidle and reverting to forest.

Representative profile of Negley loam, 6 to 12 percent
slopes, in a cultivated field, 2 males south of Hillsboro,
225 feet west of State route 247 and ¥ mile south of
Rocky Fork Creek, in Liberty Township:

Ap—0 to 8 inches, brown (10YR 4/3) loam; weak, medium,
granular strusture; friable; 8 percent glacial pebbles;
neutral; abrupt, smooth boundary.

B1—8 to 14 inches, sirong-brown (7.5YR 5/6} leam; weak,
medium, subangular blocky structure; friable; 8
percent glacial pebbles; medium acid; clear, wavy
houndary.

B2it—14 to 24 inches, brown (7.5YR 5/4) loam; many,
medium, distinet, yellowish-red (3YR 4/6) mottles;
moderate, fine and medium, subangular blocky
structure; friable; few roots; thin, very patehy
yellowish-brown (I0YR 5/4) clay films on ped faces;
common, very dark brown (10YR. 2/2) concretions
and stains; 12 percent glacial pebbies; medium acid;
clear, wavy boundary.

B22t—94 to 33 inches, yellowish-red (5YR 4/6) gravelly clay
loam; common, medium and coarse, distinet, brown
(10YR 5/3) mottles; moderate, fine and medium,
subangular blocky structure; firm; thin, very patchy
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yellowish-brown (10YR 5/4) and reddish-brown
{(5YR 4/4) clay films on ped faces; common, fine and
medium, very dark brown (10YR 2/2) stains and
concretions; 20 percent pebbles; strongly acid;
gradual, wavy boundary.

B23t—33 to 42 inches, yellowish-red (YR 4/6) gravelly
sandy clay loam; common, medium, distinet, brown
(10YR 5/3) motiles; moderate, medium and coarse,
subangular blocky structure; firm; thin, patchy,
vellowish-brown (10YR 5/4) and reddish-brown
(5YR 4/4) clay films on ped faces; common, fine and
medium, very dark brown (10YR 2/2) stains and
coneretions; 20 percent pebbles; strongly acid;
gradual, wavy boundary.

Bo4t—42 to 57 inches, yellowish-red (5YR 4/6) sandy clay
loam; common, mediam, distinet, brown (10YR 5/3}
mottles; weak, medium, subangular blocky structure;
friable; few, fine, very dark brown (10YR 2/3)
stains and concretions; 8 percent glacial pebbles;
very strongly acid; gradual, wavy boundary.

57 to 72 inches, yellowish-red (5YR 4/6) sandy clay;
common, mediuvm, distinet, brown (10YR 5/3)
mottles; weak, medium, subangular blocky structure;
friable; few, fine, very dark brown (I0YR 2/2)
stains and concretions; 8 percent glacial pebbles;
strongly acid; gradual, wavy boundary.

B31t—72 to 92 inches, reddish-brown (5YR 4/4) sandy clay

loam; common, medium, distinet, yellowish-brown
(10YR 5/4) mottles; weak, coarse, subangular
blocky structure; friable; common, fine, very dark
pbrown (10YR 2/2) stains and concretions; 8 percent
glacial pebbles; strongly acid; gradual, wavy
boundary.

B32-92 to 108 inches, vellowish-brown {10YR 35/4) eoarse
sandy loam; ecommon, medium, distinet, brown
(7.5YR 4/4) mottles; partly weathered yellowish-
brown (10YR 5/6 and 5/8) and brownish-yellow
(10YR 6/8) pebbles and stones; massive; firm;
6 percent glacial pebbles; medium acid; abrupt,
wavy boundary.

B33—108 to 126 inches, dark veliowish-brown (I0YR 4/4)
coarse sandy loam; single grained; very friable;
10 percent glacial pebbles; slightly acid; gradual,
wavy boundary.

C—126 to 156 inches, yellowish-brown (10YR 5/4) sand and
gravel; single grained, loose; caleareons.

The solum is 80 to 150 inches thick and the depth to car-
bonates is more than 80 inches. The solum is 5 to 25 pereent
pebbles, except in some profiles where the loess mantle is as
much as 18 inches thick.

The A herizon is dark grayish brown (I0YR 4/2), brown
(1I6YR 4/3), or yellowish brown (16YR 5/4) silt loam, loam,
and clay loam.

The B horizon has a hue of 5YR, 7.5YR, and 10YR, a
value of 4 and 5, and a chroms of 4 and 6. The Bl and B2
horizons are loam, elay loam, sandy clay loam, and sandy
clay 30 to 6C inches thick, and the B3 horizon is sandy loam.
The B horizon is graveily in many places. The B1 and B2
horizons range from medium acid to very strongly acid and
the B3 horizon from strongly acid to neutral.

The C horizon has a hue of 7.5YR and 10YR, a value of
4 and 5, and a chroma of 3 through 6.

Negley .soils are closely associated with the well-drained
Otwell soils and the moderately well drained Haubstadt
soils, Negley soila Iack a fragipan, but Obwell soils have one.
Unlike Casco and Fox soils, they are more than 7 feet deep
to caleareous sand and gravel. Negley soils have a thicker
solum than Kendallville soils and they are underlain by sand
and gravel.

NdC—Negley loam, 6 to 12 percent slopes. This
sloping soil is generally on kames, eskers, and outwash
terraces, but in some places it is on benches and banks
along flood plains. Most areas are irregularly shaped and
dissected by drainageways. They cover about 2 to 30
acres. This soil has the profile described as representative
of the series.

Included with this seil in mapping are areas of moder-
ately eroded Negley soils. Also included along the edges
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of the uplands are areas of Rossmoyne and Cincinnati soils,
and along the edges of finer textured outwash and alluvium
are areas of Haubstadt and Otwell soils. Tn some places
along streams areas of Boston and Grayford soils are
included.

Slope and ecrosion are moderate limitations to farm
uses. Slope is a limitation to nonfarm uses. Capability
unit I1Ie-4; woodland suitability group 2ol.

NdD—Negley loam, 12 to 18 percent slopes. This
moderately steep soil is generally on kames, eskers, and
outwash terraces, but in some places it is on benches and
banks along flood plains. Most areas are irregularly
shaped and dissected by drainageways. They cover abott
2 to 40 acres.

Included with this soil in mapping are sizable areas
of moderately eroded Negley soils. Also included along
the uplands are areas of Rossmoyne and Cincinnati
soils and along the edges of this soil are areas of Haubstadt
and Otwell soils. Tn some places along streams, areas of
Boston and Grayford soils are included.

The slope and erosion are severe limitations to farm
and nonfarm uses. Capability unit IVe-4; woodland
suitability group 2rl.

NdE— Negley loam, 18 to 25 percent slopes. This steep
soil is on banks along flood plains of streams or on short
steep breaks. The breaks are between less sloping terraces
that are at a different elevation. Areas cover 2 to 30 acres.
This soil has a profile similar to the one described as
representative of the series, but the surface layer is thinner
and contains more sand. Areas of this soil that are in
permanent vegetation have a thin, dark-colored surface
layer.

Included with this soil in mapping are areas of mod-
erately eroded and severely eroded Fox soils and Casco
soils. Compared with this Negley soil, the Fox soils are
less steep, and in some places the Casco soils are steeper.
Also included are areas of Otwell soils, and in some places
along flood plains areas of Opequon soils.

Slope and erosion are severe limitations to both farm
and nonfarm uses. This soil is suited to permanent vegeta-
tion. Capability unit VIe-1; woodland suitability group
2rl.

NdF—Negley loam, 25 to 35 percent slopes. This very
steep soil is on banks along flood plains or on very steep
breaks. The breaks are between less sloping terraces that
are at a different elevation. Areas cover 2 to more than 50
acres. This soil hag a profile similar to the one described
as representative of the series, but the surface layer 1s
thimmer and contains more sand. Areas of this soil that
are in permanent vegetation have a thin, dark-colored
surface layer.

Tncluded with this soil in mapping are areas of moder-
ately and severely eroded, steeper Negley soils. Also in-
cluded are areas of moderately and severely eroded Fox
soils and Casco soils. The Fox soils are less steep than this
Negley soil, but the Casco soils are steeper In places. In
some places along flood plains areas of Opequon soils are
included.

Slope and erosion are severe limitations both to farm
and nonfarm uses. This soil is suited to permanent vegeta-
tion. Capability unit V1Ie—1; woodland suitability group
2r1.

NeB -Negley silt loam, 2 to 6 percent slopes. This
genily sloping soil is on low rounded humps and on the
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ridges, breaks, and benches of terraces. Areas cover 2 to 20
acres. This seil has a profile similar to the one described
as representative of the series, but the surface layer is
thicker and is silt loam.

Included with this soil in mapping along the edges
of the uplands are areas of Rossmoyne and Cincinnati
soils. Also included slong the edges of finer textured
outwash and alluvium are areas of Haubstadt soils. Other
inclusions are small areas, less than % acre, that are
droughty because they have layers of loose sand and
gravel near the surface.

Erosion is the main hazard. Rapid permeability in the
underlying sand and gravel is a limitation to some non-
farm uses. Capability unit Ile-3; woodland suitability
group 2ol.

NfC3—Negley clay loam, 6 to 12 percent slopes,
severely eroded. This sloping soil is generally on kames,
eskers, outwash ferraces and on benches and breaks
along flood plains. In some places it is on breaks that
separate less sloping areas of terrace from other areas at a
different elevation. Areas are 2 to 20 acres. This soil has a
profile similar to the one described as representative of the
series, but the surface layer has more sand and gravel.
Erosion has removed the original surface layer, and the
present surface layer is dissected by small gullies. This
layer has many pebbles and small boulders.

Included with this soil in mapping are Fox soils. Also
inp}luded are less eroded areas of Haubstadt and Otwell
SO1IS.

This is a droughty soil. Slope erosion, and droughtiness
are severe [imitations to farm use. Excavations for sand and
gravel are common. Rapid permeability of the under-
lying gravel and sand, slope, and erosion are limitations to
nonfarm uses. Capability unit IVe-4; woodland suit-
ability group 2ol.

NfD3—Negley clay loam, 12 to 18 percent slopes,
severely eroded. This moderately sieep soll is generally on
kames, eskers, outwash terraces, and on benches and
breaks along flood plains. In some places it is on breaks
that separate less sloping areas of terrace from other
areas at a different elevation. Areas are 2 to more than
30 acres. This soil has a profile similar to the one described
as representative of the series, but the surface layer has
more sand and gravel. Erosion has removed the original
surface layer. The present surface layer is dissected by
small gullies, and 14 has many pebbles and small boulders.

Included with this soil in mapping are Fox soils and
Casco soils. Also included are less eroded areas of
Haubstadt and Otwell soils.

Slope, erosion, and droughtiness are severe limitations
to farm uses. Excavations for sand and gravel are com-
mon. Rapid permeability of the underlying gravel and
sand, slope, and erosion are limitations to nonfarm uses.
Capability unit VIe-1; woodland suitability group 2rl.

NgF—Negley-Fox complex, 18 to 35 percent slopes.
These steep soils are on terraces, along streams and drain-
ageways, and on irregularly shaped kames, eskers, and
sides of moraines. Along the streams and drainageways,
they occur as somewhat narrow bands. Areas of this
complex cover 10 to 50 acres. This mapping unit is about
60 percent Negley soils and 40 percent Fox and other
soils. The soils in this mapping unit form such an intricate
pattern that it is not practical to separate them at the
scale of mapping used.
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Included with these soils in mapping are areas of
moderately and severely eroded Negley and Fox soils
that have a surface layer of clay loam or sandy loam but
with considerable gravel exposed at the surface. Also
included are areas of steeper Negley and Fox soils. Casco
and Otwell soils are included in places.

Most areas of this complex are in pasture or woodland.
The slope, erosion, and droughtiness are severe limitations
to farm and nonfarm uses. These soils are suited to
recreation. Capability unit Vle-1; woodland suitability
group 2ri.

Neotoma Series

The Neotoma series consists of well-drained, moderately
steep to very steep soils that formed in residuum weathered
from sandstone. These soils are generally on north- or
east-facing slopes or in coves of the unglaciated uplands.
The native vegetation was hardwood forest in which red
and black oaks, sugar maple, and yellow-poplar were
dominant.

In a representative profile in a wooded area, the surface
layer is very dark brown channery silt loam 7 inches
thick. The subsurface layer is brown channery silt loam 6
inches thick. The subsoil extends to a depth of 54 inches.
The upper 8 inches is light yellowish-brown channery silt
loam. The next 11 inches is yellowish-brown channery silt
loam. The next 8 inches is yellowish-brown very channery
loam. The lower 14 inches is yellowish-brown very flaggy
loam. The substratum, to a depth of 60 inches, is mostly
sandstone fragments coated with a yellowish-brown
Joamy material. Below a depth of 60 inches is sandstone
bedrock.

The available water capacity is medium in Neotoma
soils, Permeability is moderate to moderately rapid, and
surface runoff is medium to rapid. The root zone is deep,
and is commonly slightly acid to strongly acid. The
surface layer iz moderate to high in content of organic
matter.

Neotoma soils are mostly in forest. Small areas that
were cleared for pasture are now idle and reverting to
forest. ' _

Representative profile of Neotoma channery silt loam,
in an area of Berks-Muskingum-Neotoma channery silt
loams, 18 to 35 percent slopes, in a wooded area, 3%
miles south-southeast of Rainsboro on Barrett Mill
Road, 1% miles east-southeast of the intersection of
Barrett Mill and Cave Road, 330 yards east of Barreti
Road on McNary Hill, in Paint Township:

01—3 inches to 1 inch, leaf litter from deciduous hardwoods.

02—1 inch to 0, partly decomposed leaf litter from deciduous
hardwoods. .

A1—0 fo 7 inches, very dark brown (10YR 2/2) channery silt
loam; moderate, fine, granular structure; very f;iable;
many roots; 30 percent sandstone fragments; slightly
acid; clear, wavy boundary. .

A2—7 to 18 inches, brown (I0YR 4/3) channery silt loam;
moderaie, fine and medium, granular struciure; very
friable; many roots; very dark brown (10YR 2/2)
material in old root channels; 35 percent sandstone
fragments; medium acid; clear, wavy boundary.

B1—13 to 21 inches, light yellowish-brown (10YR 6/4) chan-
nery silt loam; common, fine, distinet, yellow_lsh-brown
(10YR 5/6) mottles; weak, fine and medium, sub-
angular blocky structure; very friable; common roots;
thin, very paichy, pale-brown (10YR 6/3) and very
pale brown (10YR 7/3) silt coatings on vertical and
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horizon$al ped faces; 45 percent sandstone fragments;
slightly acid; clear, smooth boundary.

B21t—21 to 32 inches, yellowish-brown (10YR 5/6) channery
silt loam; weak, fine and medium, subangular blocky
structure; friable; few roots; thin, very patehy,
yellowish-brewn (10YR 5/4) and light yeliowish-
brown (10YR 6/4) clay films in old root channels, on
sand grains, and on vertical and horizontal ped faces;
thin, strong-brown (7.5YR 5/6) coatings on faces of
some sandstone fragments; 60 percent sandstone
fragments; slightly acid; gradusl, smooth beundary.

B22t—32 to 40 inches, yellowish-brown (10YR 5/4) very
channery loam ; weak, fine medium, subangular blocky
structure; friable; few roots; thin, very patchy, brown
{(7.5YR 5/4 and 4/4} clay films in old root channels,
on sand grains and on ped faces; 70 percent sandstone
fragments; slightly acid; diffuse, wavy boundary.

B3—40 to 54 inches, yellowish-brown (10YR 5/6) very flaggy
loam; very weak, fine, subangular blecky structure;
friable; few roots; 70 percent flagey and channery
sandstone fragments; strongly acid; diffuse, wavy
boundary.

C—>54 to 60 inches, yellowish-brown (10YR 5/6} loamy ma-
terial as a coating on sandstone fragments; friable; 90
percent sandstone fragments; strongly acid; diffuse,
wavy boundary.

R—80 inches, acid Berea sandstone; some fractures that de-
crease in number with increasing depth; a thin zone of
slightly weathered loamy material on the surface of
some of the fragments.

_ The solum is 36 to 54 inches thick, and the depth to bedrock
is 40 to 60 inches. Content of channery- and flaggy-size sand-
stone fragments is 20 to 50 percent in the upper part of the
solum and more than 50 percent in the lower part. The selum
ranges from slightly acid to strongly aeid in the A horizon and
upper part of the B horizon to very strongly acid in the lower
part of the B horizon.

The Al horizon is very dark grayish brown (10YR 3/2),
very dark brown {(10¥R 2/2), or black (10YR 2/1) and is,
iypically, 6 to 10 inches thick. The A2 horizon, if any, is brown
(10YR 4/3 and 5/3) or light yellowish brown {L0YR 6/4) and
3 to 8 inches thick. Instead of an A2 horizon, some profiles
have an A3 horizon that is similar in eolor and thickness.

The B horizor is yellowish brown (10YR 5/4 and 5/6), light
yellowish brown (10YR 6/4), brown (7.5YR 5/4), or sirong
brown (7.5YR 5/6). The B2t horizon is silt loam and loam, or
channery, very chammery, or flaggy silt loam or loam 12 to 24
inches thick. The B2t horizon has thin, paschy, yellowish-
brown (10YR 5/4) or brown (7.5YR 5/4 and 4/4) clay films in
pores and on ped faces. The B3 horizon is dominantly loam.

The C horizon has a hue of 7.5YR snd 10YR, a value of 5
and 6, and a chroma of 4 and 6.

Neotoma soils are near or adjacent fo well-drained Berks
and Muskingum soils, but Neotoma soils are deeper o sand-
stone bedrock and are less acid than those soils. They have &
thicker, darker-colored Al horizen than Tuscarawas soils,
and they are underlain by sandstone rather than by shale
bedrock.

Neotoma soils are mapped only in a complex with Berks
and Muskingium soils.

Nicholson Series

The Nicholson series consists of well drained and
moderately well drained, gently sloping and sloping soils
that formed in loess and in residual material weathered
from limestone. They are on uplands in the southeastern
part of the county. The native vegetation was a hardwood
forest of beech, oak, maple, hickory, and yellow-poplar.

In a representative profile in a cultivated area, the
surface layer is brown ¢ilt loam 8 inches thick. The
subsoil extends to a depth of 74 inches. The upper 6
inches is yellowish-brown silt loam mottled with a Jighter
shade of yellowish brown. The next 10 inches is yellowish-
brown silt loam that has light yellowish-brown mottles.
The next 10 inches is dark yellowish-brown, firm and
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prittle silt loam that has yellowish-brown and light
prownish-gray mottles. The next 8 inches is yellowish-
brown, firm and slightly brittle silty clay loam that has
light brownish-gray and strong-brown mottles. The next
8 inches is yellowish-red clay that has light olive-brown
motties. The next 17 inches is strong-brown clay that has
light olive-brown mottles. The lower 7 inches is strong-
brown silty clay that has light olive-brown and gray
mottles. Below a depth of 74 inches is limestone bedrock.

The available water capacity is medium in Nicholson
soils. Permeability is slow, and surface runoff is medium.
The root zone is moderately deep and is medium acid
to very strongly acid.

Nicholson soils are used mainly for corn, wheat, and
grassJegume mixtures grown for hay and pasture. Some
soybeans and tobacco are also grown. A considerable
acreage is in permanent pasture, and a small acreage 18

in woodland or is idle.
Representative profile of Nicholson silt Joam, 2 to 6

percent slopes, in a cultivated field, % mile south of
Elmville on Elmville South Road, and 1.4 miles southwest
on and 140 yards west of Walnut Shade Road, in Brush
Creek Township:

Ap—0 to & inches, brown (10YR 5/3) silt loam ; moderate, fine
and medium, subangular blocky structure; very
friable; many roots, strongly acid; abrupt, smooth
boundary.

B1-—8 to 14 inches, vellowish-brown (10YR 5/4) silt loam;
many, medium, faint, yellowish-brown {(iI0YR 5/6)
mottles; vertical tongues and small pockets of grayish-
brown (10YR 5/2) material from the Ap horizon
extend into the upper part of this horizon; weak, fine
and mediuvm, subangular blocky strueture; friable;
gcommon reots; medium acid; clear, wavy boundary.

B2t—14 to 24 inches, yellowish-brown (10YR 5/6) silt loam;
common, medium, faint, light yellowish-brown (10YR
6/4) mottles; moderate, fine and medium, subanguiar
blocky structure; firm, few roots; thin, patchy, brown
(7.5YR 4/4) clay films on vertical and horizontal ped
faces; thin, patchy silt coatings that are pale brown
(10YR 6/3) when moist and white (I0YR 8/2) when
dry on vertical and horizontal ped faces; common,
fine, prominent, black {(10YR 2/1) coneretions;
strongly acid; abrupt, wavy boundary. .

Bx1—24 to 34 inches, dark yellowish-brown {(10YR 4/4) silt
loam; common, medium, distinct, vellowish-brown
(10YR &/6) and light brownish-gray (10YR 6[2)
moitles; weak, very coarse, prismatic struecture parting
to moderate, fine and medium, subangular blocky;
firm and brittle: few roots; thin, patchy, brown (7.§YR
4/4) clay films on horizontal ped faces and medium,
patehy, gray (10YR 5/1) clay films on vertical ped
faces; thin, continuous, silt coatings that are pale
brown (L0YR 6/3) when moist and white (I0YR
8/2) when dry, on vertical and horizontal ped faces;
common, fine, prominent, black (10YR 2/1) concre-
tions; strongly acid; clear, wavy boundary. .

IIBx2~ 34 to 42 inches, vellowish-brown (I0YR 5/6) silty
clay loam; common, fine, distinet, light bro_W]_nsh—
gray (10YR 6/2) and common, medium, distinct,
brown (7.5YR 4/4) and strong-brown (7.5YR 0[6}
mottles; moderate, very thick platy strueture perting
to moderate, medium, subangular blocky; firm and
slightly brittle; thin, patchy, grayish-brown (1I0YR
5/2) clay films on vertical ped faces; thin, very patci_ly
silt coating of pale brown (10YR 6/3) when moist
and white (10YR 8/2) when dry; many, medium,
prominent, black (10YR 2/ 1) stains and concretions;
slightly acid; elear, wavy boundary.

1IB31—42 to 50 inches, yellowish-red (5YR 4/6) clay; com-
mon, fine, prominent, light olive-brown (2.5Y 5/4)
mottles; strong, very fine and fine, angular blocky
structure; very firm; yellowish-brown (L0YR 5/4)
pressure faces on diagonal horizontal ped faees;
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many, fine, prominent, black (10YR 2/1) stains and
conceretions; neutral; gradual, wavy boundary.

ITB32—50 to 67 inches, strong-brown (7.5YR 5/6) clay;
common, fine, distinet, light olive-brown (2.5Y 5/4)
motiles; moderate and strong, very fine and fine,
angular blocky structure; very firm; yellowish-brown
(L0YR 5/4) pressure faces on horizontal ped faces;
many, fine, prominent, black (10YR 2/1) stains and
coneretions; neuiral; clear, wavy boundary.

ITB33—67 to 74 inches, strong-brown (7.5YR 5/8) silty clay;
common, fine, distinet mottles of light olive brown
(2.5Y 5/4) and few, fine, distinct mottles of gray
{10YR 6/1); massive; firm; common, fine, prominent,
black (10YR 2/1) stains and concretions; mildly
alkaline; abrupt, wavy boundary.

TIR—74 inches, limestone bedrock.

The solum is 42 to 80 inches thick. The depth to limestone
bedrock is 48 to 90 inches in most places but 50 to 75 inches
in some places. Depth to the fragipan is 20 to 30 inches. The
solum ranges from medium acid $o very strongly acid from the
Ap horizen through the fragipan and to mildly alkaline in
the lower part of the solum,

The Ap horizon is dark grayish brown (10YR 4/2), grayish
brown (10YR 5/2), and brown (10YR 4/3 and 5/3). In undis-
turbed areas, the Al horizon is very dark grayish brown (10YR
3/2), very dark gray {I0YR 3/1), or dark gray (I0YR 4/1)
and 1 to 4 inches thick. Tn some profiles the A2 horizon is
light yellowish brown (10YR 6/4), pale brown (10YR 6/3),
brown (I0YR 5/3 and 4/3), or grayish brown (10YR 5/2}
and 2 to 8 inches thick.

The B horizon and the fragipan have a hue of 10YR and
7.5YR, a value of 3 through 5, and a chroma of 4 or 6. The
B1 horizon is ilt loam, and the B2 horizon is silt loam or silty
clay leam. In some profiies, the mottles below the upper 10
inches of the B2 horizon have a hue of 10YR, a value of 5 or
6, and & chroma of 1 or 2. The fragipan is silt leam and silty
clay Toam. The B2 and Bx horizons have thin to medium,
very patchy and patchy clay films in a hue of 10YR or 7.5YR,
a value of 3 through 5, and a chroma of 1 through 6. In these
horizons are silt eoatings of pale brown {(10YR 6/3), light
yellowish brown (10YR 6/4), and light gray (10YR 7/1 and 7/2)
on the ped faces., The B3 horizon is yellowish red (5YR 4/6),
reddish brown (5YR 4/4 and 4/3), strong brown (7.5YR 5/6
and 5/8), reddish brown (2 5YR 4/4), or red (2.5YR 4/6).

In some profiles the C horizon has variegated colors of pale
brown (10YR. 6/3), light yellowish brown (10YR 6/4), light
gray (10YR 6/1), or yellowish brown (10YR 5/4 and 5/6).
This hoerizon is clay loam fo sandy loam,

Nieholson goils are adjacent to or closely associated with
well-drained Bratton soils. They are deeper to limestone bed-
rock than Bratton scils, and they have a fragipan. Unlike
Johnsburg soils, Nicholson soils are underlain by limestone
bedrock. They lack stratification in the lower part of the
so}um, but Otwell soils are stratified in the lower part of the
solum.

NnB—Nicholson silt leam, 2 to 6 percent slopes. This
gently sloping soil is on the tops of ridges and along minor
drainageways. On the tops of ridges, the areas are long and
narrow to broad, but along minor drainageways where the
soils have short slopes, they occur as narrow bands. The
soil areas are both concave and convex. They cover 1 to 76
acres but generally are 3 to 25 acres. This soil has the
profile described as representative of the series.

Included with this seil in mapping are areas of mod-
erately eroded Nicholson soils and moderately eroded,
sloping Bratton soils. Also included are a few areas of a
somewhat poorly drained soil that occurs as narrow bands
along drainageways as well as in depressions at the head of
drainsgeways. In some areas of this soil are a few areas of
broad and shallow sinkholes and small, deep, uncrossable
depressions.

The hazard of erosion is moderate, and some measures
for controlling erosion are needed if cultivated crops are
grown. Depth to bedrock and slow permeability are
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limitations to nonfarm uses. Capability unit ITe-2;
woodland suitability group 2ol.

NnB2 Nicholson silt loam, 2 to 6 percent slopes,
moderately eroded. In most places this gently sloping
soil oceurs as long, narrow and medium bands at the head
of and along minor drainageways; in other places it oceurs
as narrow to broad areas on ridgetops. The soil areas have
both concave and convex surfaces and cover 2 to 20 acres.
This soil has the profile similar to the one described as
representative of the series, but the plow layer contains
browner subsoil material, because the original surface
layer has been partly removed by erosion. The fragipan is
nearer the surface, and consequently the root zone is
thinner and the available water capacity is less. There
are a few sinkholes.

Included with this soil in mapping are areas of slightly
eroded Nicholzson soils that are mainly In woodland and
areas of severely eroded Nicholson soils that are dis-
sected by shallow gullies. In these areas chert and lime-
stone fragments and in some places the upper part of the
fragipan are exposed. Also included are areas of Bratton
soils that are more sloping and eroded and a few areas of a
somewhat poorly drained soil that ccours as narrow bands
along and at the head of drainageways.

Erozion is the main limitation to farm use. Depth to
bedrock and slow permeability are limitations to nonfarm
uses. Capability unit 1Te-2; woodland suitability group
2o0l.

NnC2—Nicholson silt loam, 6 to 12 percent slopes,
moderately eroded. This sloping scil is on the sides of
ridges and along minor drainageways. Generally, it has
short slopes. 16 1s in long areas that range from 2 to 44
acres, but generally cover 5 to 20 acres. Areas of this seil
commonly are adjacent to and upslope from the steeper
Opequon soils. This soil has a profile similar to the one
described as representative of the series, but the present
plow layer contains browner subsoil material because
part of the original surface layer has been removed by
erosion. Also, the fragipan is nearer the surface, and the
available water capacity is slichtly less.

Included with this soil in mapping are areas of severely
eroded Nicholson scils that are dissected by shallow
gullies. In these areas chert and Hmestone fragments
and in some places the upper part of the fragipan is
exposed. Also included are areas of a somewhat poorly
drained soil that occurs in narrow bands along and at
the head of drainageways. Other inclusions are areas of
more sloping, ercded Bratton soils and seepy areas that
commonly occur adjacent to this soil at the base of slopes.

Slope and erosion are limitations for farm use, par-
ticularly in cultivated areas. This soil is betier suited
to small grains and legume and grass mixtures than to
other crops. The mixtures are used for forage and per-
manent pasture. Depth to bedrock, slow permeability,
and slope are severe limitations to some nonfarm uses.
Capability unit 111e-2; woodland suitability group 2ol.

Ockley Series

The Ockley series consists of well-drained, nearly level
to sloping soils that formed in loess and glacial outwash
underlain by calcareous stratified sand and gravel. These
soils are on terraces in glaciated areas of Wisconsin and
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Tlinoian age. The native vegetation was hardwood forest
in which hickory, oak, and sugar maple were dominant.

In a representative profile in a cultivated area, the
surface layer is brown silt loam 6 inches thick. The sub-
surface layer is yellowish-brown and brown silt loam 3
inches thick. The subsoil extends to a depth of 58 inches.
The upper 12 inches is yellowish-brown silty clay loam.
The next 12 inches ig yellowish-brown loam. The next 9
inches is yellowish-brown gravelly loam. The next 10
inches is pale-brown silty clay loam. The lower 6 inches
is yellowish-brown silt loam. The substratum, to a depth
lof 70 inches, is dark yellowish-brown gravelly sandy
oam.

The available water capacity is medivm in Ockley
goils. Permeability is moderate in the surface layer and
subsoil and rapid in the underlying sand and gravel.
Surface runcff is slow (o medium, depending on the slope.
T};g root, zone is deep and medium acid to very strongly
a4C1d.

Ockley soils are used mainly for corn, soybeans, wheal,
and grass-legume mixtures grown for hay and pasture. A
small area is in permanent pasture or woodland.

Representative profile of Ockley silt loam, 2 to 6 percent
slopes, in a cultivated field, 4 miles east of Rainsboro, 200
fest west of Ross County line, 110 yards south of U.5.
Highway 50, 200 yards east of Rocky Fork Creek, and 100
vards east of Cave Road, in Paint Township:

Ap—0 to 6 inches, brown (10YR 4/3) silt loam; weak, fine
and medium, subangular blocky structure paré-
ing to weak, fine and medium, granular; very fri-
able; common roots; medinm acid; abrupf, smooth
boundary.

B&A—6 to 9 inches, yvellowish-brown (10YR 5/6) and brown
{10YR 4/3) silt loam; weak, fine and mediom, sub-
angular blocky structure; friable; common roois;
dark grayish-brown (10YR 4/2) organic coatings
in old root channels; mediam acid; clear, wavy
boundary,

B1t—9 to 14 inches, vellowish-brown (L0YR 5/6) silty clay
loam; moderate, fine and medium, subangular blocky
structure; friable; few roots; thin, very patchy,
dark yellowish-brown (10YR 4/4) clay films on verti-
cal and horizontal ped faces; thin, very patehy siit
coatings that are pale brown (10YR 6/3) when moist
and light gray (10YR 7/2) when dry on vertical and
horizonta} ped faces; dark grayish-brown (10YR 4/2)
organic coatings in old root channels; strongly aecid;
clear, wavy boundary.

B21t—14 to 21 inches, yellowish-brown (10YR 5/6} silty clay
leam; moderate, fine and medium, subangular blocky
struciure; friable to firm; few roots; thin, very
patchy, dark yellowish-brown (10YR 4/4) clay films
on vertical and horizontal ped faces; thin, patchy siit
coatings of pale brown (10YR 6/3) when moist and
light gray (10YR 7/2) when dry on vertical and
horizontal ped faces; 5 percent pebbles; strongly
acid; gradual, wavy boundary.

IIB22t—21 to 27 inches, yellowish-brown {(10YR 5/6) loam;
moderate, fine and medium, subangular blocky
strueture; friable te firm; few roots; thin clay films
that are continuous brown and (7.5YR 4/4) on ver-
tical ped faces and very patehy and brewn (7.53YR
4/4) on horizental ped faces; commeon, fine, prominent,
black (30YR 2/1) sfaing and coneretions; 5 percent
pebbles; strongly acid; gradual, wavy boundary.

IIB23t—27 to 33 inches, yellowish-brown (10YR 5/6) loam;
moderate, medium, subangular bloeky structure;
firm; few roots; thin ¢lay filins that are continuous
brown and (7.5YR 4/4) on vertical ped faces and very
patchy brown (7.5YR 4/4) on horizontal ped faces;
common, fine, preminent, black (10YR 2/1) stains
and concretions; 8 percent pehbles; strongly acid;
gradusl, wavy boundary.
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TTB24t—33 to 42 inches, vellowish-brown (10YR 5/4) gravelly
loam; weak, medium, subangular blocky structure;
firm ; few roois; thin, very patchy brown (7.5 YR 4/4)
clay films on ped faces; common, fine, prominent,
black (10YR 2/1) stains and concretions; 25 percent
gravel; strongly acid; elear, smooth boundary.

IIB32-—42 to 52 inches, pale-brown {10YR 6/3) silty clay
loam; weak, thick, platy, structure; firm; few, fine,
prominent, black (0¥ R 2/1) stains and concretions;
neutral; clear, smooth boundary.

IIB33—52 to 58 inches, yellowish-brown (10YR 5/4) silt loam;
common, medium, faint, yellowish-brown (10YR
5/6) mottles; moderate, medium platy siracture;
firm; few, fine, prominent, black (10YR 2/1) stains
and concretions; mildly alkaline; abrupt, wavy
boundary.

IIC—58 to 70 inches, dark wellowish-brown (L0YR 4/4)
graveliy sandy loam; single grained; loose; 65 percent
gravel; mildly alkaline, caleareous.

The thickness of the solum and the depth to ecalcareous
sand and gravel are 42 to 60 inches. The solum ranges from
medium acid to very strongly acid in the surface layer and
through the B2 horizon and medium to mildly alkaline in the
B3 herizen.

The Ap horizon is dark grayish brown (I0YR 4/2), dark
brown {1I0YR 4/3), and brown (10YR 5/3). In undisturbed
areas the A1l horizon is very dark grayish brown (I0YR 3/2),
very dark gray (10YTR 3/1), or dark grayish brown (10YR 4/2)
and 1 to 3 inches thick. Some profiles have an A2 horizon, but
some other profiles have either an A&B horizon or a B&A
horizon. The A&B horizon or B&A horizon is 2 to 6 inches
thick and is yellowish brown (10YR 5/6), brown (10YR 4/3
and 5/3), and light yellowish brown (10YR 6/4).

The B horizon has a hue of 10YR and 7.5YR, a value of
4 and 5, and a chroma of 3 through 6. It is silty clay loam,
Toam, clay leam, and sandy elay loam, and the lower part of
the B2 horizon and the B3 horizon are gravelly in places. In
some profiles silty surface horizons extend to a depth of as
much as 24 inches.

The C horizon is brown (L0YR 5/3 and 4/3), dark yellowish
brown (10YR 4/4), and dark grayish brown (10YR 4/2).

Ockley soils are part of a drainage sequence that includes
moderately well drained Thackery soils, somewhat poorly
drained Sleeth soils, and very poorly drained, dark-colored
Westland soils. Ockley soils contain more sand and gravel and
are less acid in the lower part of the solum than Williamsburg
soils. They differ from Fox scils jn that they are more than
42 inches to sand and gravel. They lack a dark-colored A
horizon, which the Wea soils have, and they lack underlying
calearsous loam glacial till, which the Kendallville soils have.

OcA—Ockley silt loam, 0 to 2 percent slopes. This
nearly level soil is on stream terraces. The soil areas are
slightly convex, moderately broad, somewhat irregularly
shaped, and elongated. They cover 5 to 30 acres. They
commonly are adjacent to or between sloping to steep
terrace breaks. Sometimes they are adjacent to or in
between the terrace breaks and the breaks to the uplands.

Tncluded with this soil in mapping are areas of Thackery
and Sleeth soils in slight depressions at the head of and
along drainageways. These soils occur as narrow bands
along the drainageways. Also included are a few small
areas of soils that have a loam surface layer that in some
places contains spots of gravel. )

This soil has few limitations for farming. It is well
suited to nursery crops, truck farming, and sod produc-
tion. Rapid permeability in the underlying sand and
gravel is a limiftation to some nonfarm uses. Capability
unit I-1; woodland suitability group 1ol. ]

OcB—Ockley silt loam, 2 to 6 percent slopes. This
gently sloping soil is on stream terraces and adjacent to
kames, eskers, and end moraines. The areas are slight‘ly
convex, narrow and moderately broad, somewhat ir-
regularly sheped, and elongated. They cover 3 to 15
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acres. In the areas of glacial landforms, these soils are
closely associated with Fox and Miamian soils. This soil
has the profile described as representative of the series.

Included with this soil in mapping are some areas of
Ockley soils that have a thicker, finer-textured surface
layer, because they receive deposition of soil material
from the more sloping surrounding soils. Also included
are areas of Fox soils and moderately eroded, sloping
Ockley soils that have a surface layer of loam or clay
loarn that in some places contains spots of gravel. Other
inclusions in slight depressions at the head of and along
drainageways are areas of Thackery and Sleeth soils.
These scils cceur as narrow bands along the drainageways.

The hazard of erosion is moderate, and some measures
for controlling erosion are needed if the soil is used for
crops. This soil is suited to nursery crops, truck farming,
and sod production. Slope and rapid permeability of the
underlying sand and gravel are limitations to some non-
farm uses. Capability unit Ile-1; woodland suitability

group lol.

0Oc¢C2—Ockley silt loam, 6 to 12 percent slopes, moder-
ately eroded. This sloping soil is on stream terraces and in
areas adjacent to kames, eskers, and end moraines. Where

they are adjacent to glacial landformes, the scil areas are
irregularly shaped, but on the stream terraces they are
elongated and somewhat irregularly shaped. They cover
3 to 15 acres. This seil is closely associated with the Fox
soils. It has a profile similar to the one described as
representative of the series, but the plow layer now con-
sists of browner subscil material, because part of the
original surface layer has been removed by erosion. The
plow layer contains many spots of gravel.

Included with this soil in mapping are areas of moder-
ately and severely eroded Fox soils. Also included are
some areas of severely eroded Ockley soils that have con-
siderable grave] in the surface layer and are dissected by
shallow gullies.

_ The slope, erosion, and a tendency to droughtiness are

limitations to farming uses. Slope and rapid permeability
in the underlying sand and gravel are limitations to some
nonfarm uses. Capability unit IIle-1; woodland suit-
ability group lol. .

OdB—Ockley-Urban land complex, gently sloping.
This mapping unit is 35 to 50 percent Urban land, and
the rest 1s mainly Ockley soils. Urban land is soil material
that has been altered by cutting and filling. Most areas of
this complex are in and near the village of Leesburg, and
they are used for urban development. There are areas of
unaltered Ockley soils in undeveloped areas, playgrounds,
and small tracts of woodland.

Included with this complex in mapping are small undis-
turbed areas of Thackery and Wea soils. The Thackery
soils are less well drained than the soils of this complex.

Urban land consists of altered soil material that is in
poor physieal condition. The content of organic matter
and the available water capacity are reduced. Because the
clay content of the surface layer has increased, tilth is
reduced, and the tendency of the soil to harden as it
dries is increased. Erosion and these soil features that
affect the growth of vegetation unfavorably are limita-
tions to some uses. Capability unit and woodland suit-
ability group not assigned.
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Opequon Series

The Opequon series consists of well-draihed, sloping to
very steep soils that formed in thin deposits of loess and
residuum weathered from limestone. These soils are on
dissected unglaciated uplands. The native vegetation was
hardwood forest of mixed oak. At present, redcedar
invades unmanaged pasture and abandoned fields.

In a representative profile in a cultivated area, the
surface layer is brown silt loam 5 inches thick. The
subsoil extends to a depth of 15 inches. The upper 3 inches
is yellowish-red heavy silty elay loam. The lower 7 inches
is dark reddish-brown clay. The substratum, to a depth
of 19 inches, is pale-brown and strong-brown sandy loam.
Below a depth of 19 inches is limestone bedrock.

The available water capacity is low in Opequon soils.
Permeability is moderate to slow, and surface runoff is
moderate to rapid, depending on the slope. The root zone
is shallow and commonly medium acid to neutral.

Opequon soils are used mainly for grass-legume mix-
tures grown for hay and permanent pasture. Corn, wheat,
and soybeans are grown in the less eroded sloping areas.
A considerable acreage in the steeper areas is in forest,
or is idle and reverting to forest.

Representative profile of Opequon silt loam, 6 to 18
percent slopes, moderately eroded, in a cultivated field
2% miles west of Sinking Spring, 330 yards south of the
intersection of Sinking Spring and Cedar Chapel Roads,
330 yards south of Cedar Chapel Church, and 40 feet
east of Cedar Chapel Road, in Brush Creek Township:

Ap—=0 to 5 inches, brown {10YR. 4/3) silt Joam; weak, medium,
subangular blocky strueture; friable; many ronts;
neutral; abrupt, smooth boundary,

IIB21t—5 to 8 inches, vellowish-red (3YR 4/6) heavy silty
clay loam; common, medium, prominent, dark
grayish-brown (10YR 4/2} coatings in worm channels;
moderate, fine and medium, subangular and angular
blocky structure; firm; common roots; common
tizbular pores; medium, patchy, reddish-brown (5YR
4/3) eclay films on somewhat irregularly shaped,
rounded vertical and horizontal ped faces; neutral;
clear, wavy boundary.

IIB22t—8 te 15 inches, dark reddish-brown (YR 3/2) clay;
moderate, fine and medium, subangular blecky
structure parting to strong, very fine and fine, angular
blocky; firm; common roots; common vesicular and
tubular pores; medium, econtinucus; dark-brown
(7.5YR 4/4) and reddish-brown (5YR 4/3} clay films
on somewhat irregularly shaped, rounded wvertical
and horizontal ped faces; neutral; abrupi, wavy
boundary.

IIC~—15 to 19 inches, pale-brown (10YR 6/3) and strong-brown
{7.6YR 5/6) sandy loam; dark reddish-brown (5YR
3/4) tongues of material from the B horizon make up
15 percent of horizon, these tongues penetrate 1 to 3
inches; massive; very friable; few roots; b percent
limestone fragments; mildly alkaline; calearcous;
abrupt, wavy boundary.

ITR—19 inches, limestone bedrock.

The thickness of the solum and the depth o bedrock are
about 12 to 20 inches. The loess mantle is as much as 12 inches
thick in places. The solum ranges from medium acid to mildly
alkaline but is commonly slightly acid to neutral. The content, of
limestone fragments ranges from 0 to 35 pereent and increases
as depth inereases.

The Ap horizon is dark brown (10YR 3/3), brown (10YR
4/3 and 5/3), or yellowish brown (10YR 5/4) silt loam, stony
silt foam, and where erosion is severe, clay.

The Bi horizon has & hue of 5YR to 7.5YR, a value of 3
threugh 5, and chroma of 3 through 6. It is heavy silty clay
loam, silty clay, or clay 4 to 16 inches thick.
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The thin calcarecus C horizon is light yellowish brown
(10YR 6/4), strong brown (7.5YR 5/6) or pale brown (16YR
6/3). Some profiles have a mantle of glacial till that is mod-
erately fine textured or fine textured and 4 to 10 inches thick.

Opequon soils have a thinner loess cap and are shallower to
limestone bedrock than Bratton soils. They lack a dark-colored
A horizon, which the Gasconade soils have. Unlike Colyer
soils, they formed over limestone bedrock.

OpD2—Opequon silt loam, 6 to 18 percent slopes,
moderately eroded. This sloping to moderately steep soil
is on valley walls and hillsides adjacent to streams and
drainageways dissecting the uplands. In areas of this
soil generally are short, parallel convex side slopes that
extend along streams and drainageways for several hun-
dred feet. The soil areas range from 2 to 35 acres, but are
commonly from 5 to 20 acres. This soil is commonly
adjacent to and upslope from the steeper Opequon or
Gasconade soils and is closely associated with the Bratfon
and Nicholson soils. This soil has the profile described as
representative of the series. .

Tncluded with this soil in mapping are a few areas of
severely eroded Opequon soils that have a finer textured
surface layer and that are dissected by shallow gullies.
In the areas dissected by gullies, fragments of limestone
and chert are exposed; in some places limestone bedrock
crops out; and during dry seasons, numerous cracks,
% to % inch wide, form. Also included are less sloping,
less eroded areas of Bratton soils or Milton soils that
are deeper to bedrock. Other inclusions are areas of
Gasconade soils that are near bedrock outcrops, at the
head of and along drainageways, and at the base of slopes.
Along the drainageways, these soils occur as narrow
bands. Also included are many seep areas at the base of
slopes and a considerable number of sinkholes.

The slope, erosion, a shallow rooting zone, and depth
to bedrock are severe limitations to farm and nonfarm
uses. Capability unit TVe-3; woodland suitability group
3x1.

OpE2—Opequon silt loam, 18 to 25 percent slopes,
moderately eroded. This steep soil is on valley walls and
hillsides adjacent to streams and drainageways that
dissect uplands. Areas of this soil have parallel convex
side slopes, 150 to 400 feet long, that extend along streams
and drainageways for several hundred feet. Areas range
from 2 to 98 acres but geperally cover 5 to 25 acres.

Included with this soil in mapping are a few areas of
severely eroded Opequon soils where fragments of lime-
stone are exposed and a few outcroppings of limestone
bedrock. Also included are areas of Gasconade soils that
are near the bedrock outcrops, are at the head of and
along drainageways, and are at the base of slopes. Along
the drainageways these soils occur as narrow bands. Other
inclusions are less sloping, less eroded areas of Bratton
or Milton soils and, at the base of slopes, many seep
areas.

This soil is not suited to cultivated crops because of
the slope and the hazard of erosion. It is suited to per-
manent vegetation, and considerable acreage remains in
woodland. Slope and shallowness to bedrock are limita-
tions to nonfarm uses. Capability unit VIe-2; woodland
suitability group 3xi.

0sF2—Opequon stony silt loam, 18 to 35 percent slopes,
moderately eroded. This steep to very steep soil is on
valley walls and hillsides of the uplands. Areas of this
soil have parallel convex side slopes, 150 to 400 feet in
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length, that extend along streams and drainageways for
several hundred feet. They range from 3 to 36 acres,
but are generally 5 to 25 acres.

This soil has a profile similar to the one described as
representative of the series, but the surface layer contains
limestone fregments that range from 3 to 15 inches in
length. The content of limestone fragments in this layer
varies greatly within short distances and ranges from 20
to more than 50 percent. There are also many outerops
of bedrock. The size of the outcropping ranges from mere
exposure to huge protruding blocks.

Included with this soil in mapping are areas of slightly
eroded Opequon stony soils, and areas of severely eroded
Opequon stony soils that have a finer textured surface
layer that is dissected by shallow gullies. In the areas of
these severely eroded Opequon soils, blecks and fragments
of limestone are exposed ; In many places limestone bedrock
crops out; and during dry seasons, wide cracks form in
the surface layer. Also included are areas of Bratton
soils or Milton soils that are less sloping, less eroded, and
deeper to bedrock. Other inclusions are small concave
areas of Gasconade soils along drainageways and at the
base of slopes, numerous seep areas at the base of slopes,
and a few, very steep, bedrock escarpments.

This soil is used mainly for pasture or woodland and is
¢nited to permanent vegetation. It has potential for
recreation and wildlife habitat. The slope, erosion, depth
to bedrock, and stoniness are severe limitations to farm
and nonfarm wuses. Capability unit VIs-1; woodland
suitability group 3x1.

0sG—Opequon stony silt loam, 35 to 50 percent slopes.
This very steep soil is on valley walls and hillsides of the
uplands. Areas of this soil have parallel, convex side
slopes, 150 to 400 feet long, that extend along streams and
drainageways for several hundred feet. They range from
3 to 100 acres but are generally 10 to 40 acres.

This soil has a profile similar to the one described as
representative of the series, but the surface layer contains
limestone fragments ranging from 3 to more than 15
inches in diameter. The content of limestone fragments in
the surface varies greatly within short distances and
ranges from almost none to more than 65 percent. There
are also many outcrops of limestone bedrock. These
outcroppings range from mere exposure to huge pro-
truding blocks and ledges. Fragments and blocks are
exposed or limestone crops out in about 50 to 75 percent
of the soil areas. :

Included with this soil in mapping are a few less sloping
areas of slightly eroded Bratton or Milton soils that are
deeper to bedrock. Also included are a larger number of
small concave areas of Gasconade soils along drainage-
ways and at the bage of slopes. Other inclusions are many
springs, some moderately and severely eroded spots,
and some bedrock escarpments.

This soil is not suitable for cultivation. It is suited to
permanent vegetation, particularly trees, and is used
mostly for woodland. Slope, erosion, depth to bedrock,
and stoniness are limitations to nonfarm uses. This soil
has a potential for recreation and wildlife habitat. Cap-
ability unit VIIs—1; woodland suitability group 3x1.

OtD3—Opequon clay, 6 to 18 percent slopes, severely
eroded. This sloping to moderately steep soil is on valley
walls and hillsides adjacent to streams and drainageways
that dissect the uplands. Areas of this soil generally have
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short, econvex side slopes that parallel the streams and
drainageways for several hundred feet. They range from
2 to 35 acres but are generally 5 to 20 acres. This soil
commonly is adjacent to and upslope from the steeper
Opequon or Gasconade soils and near the Bratton and
Nicholson soils.

This soil has a profile similar to the one described as
representative of the series, but the surface layer has a
high content of clay because it consists mainly of the
browner, finer textured subsoil material. This soil is quite
shallow, because it is severely eroded. There are many
more bedrock outerops and more shallow and deep guilies
that expose more Jimestone fragments, chert, and geodes
at the surface (fig. 9) than on the less eroded Opequon soils.
Because of the clayey surface layer and the slope, this
soil is difficul to till. During dry seasons, many cracks
that are as much as 13 inches wide form polygonal designs
on the surface. These eracks extend to the underlying
bedrock in places.

Included with this soil in mapping, between gullies and
at the bottom of slopes, are less eroded areas of Opeguon
sitt loam. Also included are small areas of Bratton or
Milton soils and Gasconade soils. Also included are many
seep areas at the base of slopes and some sinkholes.

This soil is suitable for the permanent vegetation of
pasture or woodland. Slope and erosion are severe limita-
tions both to farm and nonfarm uses. Capability unit
1Ve-3; woodland suitability group 3x1.

Otwell Series

The Otfwell series consists of well-drained, gently
sloping to very steep soils that formed in Toess and the
underlying outwash. They are on dissected lake plains,
valley trains, high stream terraces, and kames. The
native vegetation was deciduous hardwood forest in which
beech, hickory, cak, and maple were dominant.

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam 8§ inches thick.
The subsurface layer is brown silt loam 6 inches thick. The
subsoil extends to a depth of 80 inches. The upper 5 inches
is yellowish-brown silt loam. The next 7 inches is brown
and dark yellowish-brown silt loam. The next 6 inches is
vellowish-brown silty clay loam. The next 11 inches is
vellowish-brown, firm, brittle silty clay loam mottled with
light gray. The next 12 inches is dark vellowish-brown,
firm, brittle loam mottied with light gray. The lower
25 inches is yellowish-brown sandy clay loam mottled
with pale brown in the upper part and with a lighter shade
of yellowish-brown in the lower part. The substratum, to a
depth of 110 inches, is yellowish-brown sandy elay and
loam mottled with dark yellowish-brown, gray, and a
lighter shade of yellowish-brown.

The available water capacity is medium in Otwell soils.
Permeability is very slow, and surface runoff is medium to
rapid, depending on the slope. The root zone is moderately
deep to deep and medium acid to very strongly acid.

Otwell soils are used mainly for corn, wheat, and
soybeans. In the more sloping areas, grass-legume mix-
tures are grown for hay and pasture and woodland is
maintained. Some Otwell soils are idle.

Representative profile of Otwell silt loam, 2 to 6 percent
slopes, in a cultivated field, 2% miles east-northeast of
New Market, 1% miles south of the intersection of Concord
Road and Green Road, 200 feet east of Concord Road,
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and 15 feet south of farm lane, in southeastern Liberty
Township:

Ap—20 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine, granular structure; friable; many roots;
neutral; abrupt, smooth boundary.

A28 fo 14 inches, brown (10YR 4/3) silt loam; weak, thick
platy structure; friable; common roots; medium acid;
clear, wavy houndary,

B1—14 to 19 inches, yelowish-brown (10YLR 5/4) silt loam;
weak, medium, subangular blocky structure; friable;
common roots; medium acid; clear, wavy boundary,

B21t—19 to 26 inches, brown {10YTR 4/3) and dark yellowish-
brown (10YR 4/4) silt loam; weak, medium, sub-
angular blocky structure; friable; few roots; thin,
very patchy, brown (I0YR 4/3) clay films on ped
faces; medium acid; clear, wavy boundary.

B22t—26 to 32 inches, yellowish-brown (10Y R, 5/4) silty clay
loam; moderate, medium, subangular blocky struc-
ture; friable; few roots; thin, patchy, pale-brown
(10YR 6/3) clay films on ped faces; strongly acid;
clear, wavy boundary.

I1Bx1—32 to 43 inches, yellowish-brown (10YR 5/6) siliy
clay loam; common, medium, distinct, light-gray
(10YR 6/1) mettles; weak, very coarse, prismatic
strueture parting to moderate, thick, platy; firm
and brittle; few roots; thick, continuous, gray (10YR
5/1) clay films on wertical ped faces and medium,
patchy, vellowish-brown (10YR 5/4) clay films on
horizontal ped faces; 5 percent pebbles; very strongly
aeid; gradual, wavy boundary.

IIBx2—43 to 55 inches, dark yellowish-brown (10YR 4/4)
loam; common, medium, distinet, light-gray (10YR
6/1) mottles; weak, very coarse, prismatic strueture
parting to moderate, thick and medium, platy; firm
and brittle; thick and medium, continuous, gray
(10YR 6/1) clay films on vertical ped faces and thin,
very patchy, yellowish-brown (10YR 5/4) clay films
on horizontal ped faces; 8 percent pebbles; strongly
acid; gradual, wavy boundary.

ITB31—55 to 62 inches, yellowish-brown (10YR 5/4) sandy
clay loam; weak, medium and coarse, subangular
blocky structure; friable; 8 percent pebbles; meadium
acid; gradual, wavy boundary. .

1IB32—862 {o 80 inches, vellowish-brown (I0YR 5/4} sandy
clay loam; weak, medium and coarse, subangular
bloeky structure; friable; 10 percent pebbles; slightly
acid; gradual, wavy boundary.

ITC—80 to 110 inches, yellowish-brown (10YR 5/4) sandy
clay loam and loam; common, fine, distincet meottles of
dark yellowish brown (10YR 4/4) and gray (10YR
6/1) and few, fine, distinct mottles of yellowish brown
(10YR 5/8); massive; friable; 10 percent pebbles;
mildly alkaline, calcareous.

The solum is 40 to more than 80 inches thick and the loess
is 20 to 40 inches thick. Reaction is very strongly acid to me-
dium aeid below the Ap horizon through the lower part of the
fragipan, medium aeid to slightly acid in the B3 horizon, and
neutral to moderately aikaline in the C horizon.

The Ap horizon has a hue of I0YR and 7.5YR, a value of 4
and 5, and a chroma of 2 through 4. ’ .

The B horizen, except for the Bl horizon and the € horizon
has a hue of 10YR and 7.5YR, a value of 4 through 6, and a
chroma of 3 through 8. B2{ is silty clay locam, silty loam, or
clay loam, and the fragipan is mainly siity clay loam bui is
silt loam, loam, or clay loam in places. Depth to mottling
ranges from 30 to 60 inches. Fn some profiles, sand and gravel
is at a depth of 8 to 12 feet. _ .

Otwell soils are part of the drainage sequence that includes
the moderately well drained Haubstadt soils and the somewhat
poorly drained Dubois soils. Otwell soils are under_lam by out-
wash, and Cincinnati and Russell soils are underlain by glacial
till, They are more acid than Ockley and Williamsburg soils,
and they have a fragipan. Unlike Nicholson soils, they are
stratified in the lower part of the solum and did not form over
bedrock.

OwB—Otwell silt loam, 2 to 6 percent slopes. This
gently sloping soil is on convex ridges and on the nose of
areas below the main uplands. The soil areas cover 2 to
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Figure 9.—Pasiure, near Fairfax, on Opequen clay, 6 {0 18 percent slopes, severely eroded.

25 acres. This soil has the profile described as repre-
sentative of the series. The surface layer erodes easily.
During periods of high rainfall a perched water table
may develop, because permeability of the fragipan is
very slow.

Included with this soil in mapping are a few areas of
nearly level and gently sloping Haubstadt soils and a
fow areas of Dubois soils at the head of and along small
drainageways.

Erosion is a moderate limitation to farm use and very
slow permeability is a Jimitation to nonfarm uses. This
soil is suited to tobacco, because it has good natural
drainage and good tilth. Capability unit ITe-1; woodland
smtability group 2ol.

OwC2—Otwell silt loam, § to 12 percent slopes,
moderately eroded. This sloping soil is in narrow areas
along streams and on benches above steeper soils. In some
places it is in areas that join the flood plain. Areas are 3
to 50 acres. This soil has a profile similar to the one
described as representative of the series, but part of the
original surface layer has been removed by erosion and
the plow layer has been mixed with the subsoil. Also,
depth to the fragipan is less. Tilth has been reduced
because of the high clay content in the subsoil that has
been mixed into the remaining surface layer.

Included with this soil in mapping are a few areas of
gently sloping and sloping Haubstadt soils and sloping
and moderately steep Negley soils. Also included are a
few areas of slightly eroded Otwell soils that are in wood-
lands, and a severely eroded soil that lacks a fragipan.
Severely eroded spots are identified on the soil map by
use of the spot symbol for erosion.

Slope and erosion are severe limitations to farm use.
Slope and very slow permeability are limitations to non-
farm uses. Capability unit IITe-1; woodland suitability
group 2ol.

OwD2—Otwell silt loam, 12 to 18 percent slopes,
moderately eroded. This moderately steep soil is in
narrow areas along streams and drainageways and on hill-
sides above the steeper areas. Areas cover 2 to 38 acres.
This soil has a profile similar to the one described as
representative of the series, but the plow layer is mixed
with part of the subsoil, and the depth fo the fragipan is
less because part of the original surface layer has been
removed by erosion.

Included with this soil in mapping are a few areas of
moderately steep and steep Negley soils and a soil similar
to Otwell soils, except that it lacks a fragipan. Also n-
cluded are a few areas of Boston and Bratten soils. In
these areas, generally limestone bedrock crops out.

Measures for erosion control are needed if this seil is
cultivated. Slope and erosion are severe limitations to
farm uses. Slope and very slow permeability are limitations
to nonfarm uses. Capability unit IVe-1; woodland swit-
ability group 2rl.

OwE2—Otwell silt loam, 18 to 25 percent slopes,
moderately eroded. This steep scil is in narrow areas on
valley sides and along streams. The areas cover 2 to 30
acres. This soil has a profile similar to the one described
as representative of the series, but the surface layer is
thinner and the fragipan is nearer the surface because
part of the original surface layer has been removed by

erosion.
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Included with this soil in mapping are a few areas of
Haubstadt soils and moderately steep and steep Negley
soils and, upslope from this soil, areas of Loudon soils.

Because of the slope and erosion this soil is not suited
to cultivation. It is suited to permanent vegetation, and
most areas are now in permanent vegetation. Slope and
very slow permeability are severe limitations to nonfarm
:lzlsles. Capability unit VIe-1; woodland suitability group
rl.

OwF—Otwell silt loam, 25 to 35 percent slopes. This
very steep soil is in narrow areas along streams and drain-
ageways, The areas cover 3 to 42 acres. This soil has a
profile similar to the one described as representative of the
series, but it is thinner and the fragipan is nearer the
surface. The surface layer of this soil is medium to strongly
acid in most places, because lime is not commonly added.

Included with this soil in mapping are a few areas of
Negley soils, a few areas of Boston and Bratton soils and
Hickory soils, which are at the base of slopes. In areas of
Boston and Bratton soils, generally, limestone bedrock
crops out.

Because of slope and the hazard of erosion, this soil is
not suited to cultivation. It is suited to permanent vege-
tation, but most areas are not in permanent vegetation.
Slope and very slow permeability are severe limitations
to nonfarm wuses. Capability unit VIe-1; woodland
suitability group 2ri.

Patton Series

The Patton series consists of very poorly drained,
nearly level soils that formed mainly in loess, lacustrine
material, and glacial till. They are mainly in depressions
of the glacial till plains, but some are on terraces and in
lakebeds and did not have a substratum of till. The native
vegetation was hardwood forest in which pin oak, swamp
white oak, blackgum, elm, and soft maple were dominant.

In a representative profile in a cultivated area, the
surface layer is very dark gray silt loam 8 inches thick,
From a depth of 8 to 16 inches it is black silty clay loam.
The subsoil extends to a depth of 70 inches. The upper 31
inches is gray silty clay loam that has yellowish-brown
mottles. The next 8 inches is gray silty clay Joam thai has
strong-brown. mottles. The lower 15 inches is gray clay
leam that has yellowish-brown mottles. The substratum,
to a depth of 88 inches, is mixed gray and strong-bhrown
clay 10am, and to a depth of 105 inches it is mixed strong-
brown and yellowish-brown clay loam.

The available water capacity is high in Patton soils.
Permeability is slow, and surface runoff is slow. These
gsoils have a high water table during winter and spring,
and they dry out slowly after rains. The root zone is deep,
and is commonly gightly acid to strongly acid. The surface
layer of Patton soils has a high content of organic matter.

Patton soils are used mainly for corn, soybeans, wheat,
and grass-legume mixture for hay and pasture. A small
part i3 in woodland, and some is idle.

Representative profile of Patton silt loam, till sub-
stratum, in a cultivated field, approximately 7 miles west
and 6 miles north of Hillsboro, 1% miles north of the
mtersection of Horseshoe Road and State Route 124, and
450 yards west of Horseshoe Road, in Union Township:

Ap—0 to 8 inches, very dark gray (10YR 3/1) silt loam; fine

and medium, subangular blocky structure; friable;
common roots; neutral, abrupt, smooth boundary.

Al12—8 to 16 inches, black (10YR 2/1) silty clay loam, very
dark brown (10YR 2/2) ecrushed; common, fine,
distinct, yellowish-brown (10YR 5/8) and dark
vellowish-brown {(I0YR 4/4) mottles; weak, coarse,
prismatic structure parting to strong, medium,
angular blocky; firm; few roots; medium acid; abrupt,
wavy boundary.

11B21g—16 to 22 inches, gray {(I0YR 5/1) silty clay loam;
many, fine and medium, distinet, yellowish-brown
(10YR 5/6) mottles; weak, medium, prismatic
structure parting to strong, medium, angular blocky;
firm; few roots; many black (:0YR 2/1) organic
coatings on ped faces; few, fine, faint, very dark brown
(10YR 2/2) stains; medium acid; clear, wavy bound-

ary.

JiB22g—22 to 28 inches, gray {I0YR 5/1) silty clay loam;
mary, medium, distinct, vellowish-brown (10YR 5/6)
mottles; moderate, medium, prismatic structure part-
ing to moderate, medium and coarse, subangular
blocky; very firm; few roots; grayish-brown (2.5YR
5/2} krotovinas; many black (10YR /1) organic eoat-
ings on ped faces; few, fine, distinet, very dark brown
{(10YR 2/2) stains; slightly acid; gradual,wavy bound-
ary.

IIB232—28 to 37 inches, gray {I0YR 6/1) silty clay loam;
many, medium, distinet, yellowish-brown (10YR 5/6
and 5/8) moitles; weak, coarse, prismatic structure
parting io moderate, medium and coarse, angular
biocky; firm; few roots; (10YR 5/1) k. otovinas;
common black (10YR 2/1) organic coatings on ped
faces; few, fine, distinet, very dark brown (10YR 2/2)
stains; slightly acid; diffuse, wavy boundary.

I1B24g—37 to 47 inches, gray (I0YR 5/1) silty clay loam;
many, medium and coarse, distinet, yvellowish-brown
{(10YR 5/8) motties; weak, coarse, prismatic structure
parting te meoderate, medium, subangular blocky;
firm ; dark-gray (10YR 4/1} and very dark gray (10 YR
8/1) krotovinas; slightiy acid; gradual, wavy boundary.

IIB25g—47 to 55 inches, gray (N 5/0) silty clay loam; many,
medium and coarse, distinct, strong-brown {(7.5YR
5/6 and 5/8) mottles; weak; medium and coarse, sub-
angular blocky structure; firm; gray (10YR 5/1) clay
krotovinas; slightly aeid; gradual, wavy boundary.

IIIB3g—>55 to 70 inches, gray (N 5/0) clay loam; many,
medium, distinct, yeliowish-brown (10YR 5/8) mot-
tles; weak, coarse, subangular blocky structure; friable;
slightiy acid; diffuse, wavy boundary.

IT1IC1-—70 to 88 inches, mixed gray {N 5/0) and strong-brown
(7.5YR 5/8) clay loam; massive; firm; slightly acid;
clear, wavy boundary.

ITIC2—8R to 105 inches, mixed strong-hrown {(7.5YR 5/8) and
yeliowish-brown (JOYR 5/6) clay loam; massive; firm;
mildly alkaline, calearcous.

The solum is typically 65 to 80 inches thick but is 60 to 90
inches in places; the loess mantle is 14 to 40 inches thick. The
golum is medium acid to sfrongly acid in the upper part of
the B horizon and medium acid to slightly acid bui increasing
as depth inereases to mildly alkaline in the B3 horizon in some
profiles.

The A horizon is very dark grayish brown (10YR 3/2),
black (10YR 2/1), very dark gray (10YR 3/1), and very dark
brown (10YR 2/2). It is typically 10 to 16 inches thick but is
ag much as 24 inches in places.

The B2 horizon has a hue of 10YR and 2.5Y, a value of 5
and 6, and a chroma of 1 or less. Mottles are yellowish brown
(10YR 5/6 and 5/8) and strong brown {7.5YR 5/6 and 5/8).
The B3 horizon is gray {(10YR 5/1 and 6/1) or (N 5/0) and
dark gray (N 4/0) and mettled with yellowish brown {(I0YR
5/6 and 5/8) and strong brown (7.5YR 5/6 and 5/8).

These soils have a thicker solum and slower permeability
than is defined for the series. This difference does not alter
their usefulness and behavior.

The dark-colored Patton soils are part of the drainage
sequence that inciudes well-drained Cincinnati soils, moderately
well drained Rossmoyne soils, somewhat poorly drained Avon-
burg soils, poorly drained Clerment soils, and dark-colored,
poorly drained Blanchester soils. Patton soils lack the under-
lying sand and gravel common to Westland soils. They have
a more acid solum than Brookston soils and are underlain by
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glacial till of Tionian age rather than of Wisconsin Age. They
have a thicker dark-colored A horizon than Blanchester soils.

Pa—Patton silt loam. This soil is in nearly level to
depressed terrace areas along streams and drainageways,
in lakebed and slack water areas, at the head of drainage-
ways, and commonly adjacent to steep sloping areas and
escarpments. The areas are narrow to broad, elongated,
and in places irregularly shaped. At the head of drainage-
ways they are fan shaped. The areas cover 5 to 20 acres.

This soil has a profile similar to the one described as
representative of the series, but the substratum of till
below a depth of 55 inches is lacking. Consequently the
substratum has less strength. This so1] is subject to seep-
age and to deposition of soil material from surrounding,
more sloping areas. It is also subject to ponding.

Included with this soil in mapping are areas of West-
land soils and some small areas of Fitchville soils. Also
included are some areas of Patton soils that have a sur-
face layer of silty clay foam and Joam.

Wetness is the main limitation to farm use. This soil
Is suited to most of the crops grown in the county. Very
poor natural drainage, a seasonal high water table, and
seasonal ponding are severe limitations to many non-
farm uses. Capability unit IIw-4; woodland suitability
group 2wl.

Pb—Patton silt loam, till substratum. This nearly
level soil is at the head of and along drainageways, and
in depressions of the till plain. Areas are adjacent to and
in many places surrounded by Blanchester soils. They
cover 3 to 50 acres. This soil has the profile described
as representative of the series.

Included with this soil in mapping are areas that have
8 surface layer of silty clay loam and some areas of Blan-
chester and Clermont seils. Where this soil extends along
drainageways, areas of Algiers soils downslope are also
included. Other inclusions are some areas where depth
to glacial till material is as little as 30 inches and some
areas that are underlain by fimestone bedrock at a depth
ranging from 7 {0 15 feet.

The use of surface drains is the common method of
removing excess water from this soil. Wetness is the main
limitation to farm wuse. Very poor natural drainage, a
seasonally high water table, and slow permeability are
severe limitations to nonfarm uses. Capability unit 1Iw-4;
woodland suitability group 2w1.

Peoga Series

The Peoga series consists of poorly drained, nearly
Javel soils that formed in materials of mixed origin, derived
from drift and loess of Illincian age. They are in old lake
basins on the #ill plain. The native vegetation was hard-
wood forest in which oak, elm, ash, sweetgum, and
sycamore were dominant.

In a representative profile in a cultivated area, the
surface layer is grayish-brown silt loam 9 inches thick.
The subsurface layer, to o depth of 16 Inches, is gray silt
loam that has yellowish-brown and light yellowish-brown
mottles. Below this, to a depth of 24 inches, is gray silt
loam that has yellowish-brown mottles. The subsoil
extends to a depth of 72 inches. The upper 11 inches is

ray silty clay loam that has yellowish-brown mottles.
he next 22 inches is gray silty clay loam that has strong-
brown mottles. The lower 15 inches is dark-gray silty
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clay that has dark yellowish-brown and yellowish-brown
mottles. The substratum, to a depth of 97 inches, is gray
gilty clay loam that has light yellowish-brown mottles.

The available water capacity is medium in Peogs soils,
Permeability is slow, and surface runoff is slow to very
slow. These soils have a high water table during winter
and spring, and they dry out slowly after rains. The root
zone is deep, and is commonly medium acid to very
strongly acid.

Peoga soils are used mainly for corn, soybeans, wheat,
and grass-legume mixtures for hay and pasture. A small
part 1s in woodland, and some is idle. ,

Representative profile of Peoga silt loam, in a cultivated
field 13 miles southeast of Marshall on State Route 506
and Turkey Road, 0.9 mile south of the intersection of
State Route 506 and Turkey Road, 530 yards west of
Turkey Road, and 125 yards east of woods, in Marshall

Township:

Ap—0 to 9 inches, grayish-brown {10YR 5/2) silt loam;
moderate, fine and medium, granular structure;
very friable; common roots; medium acid; abrupt,
smooth boundary.

A2z—8 to 16 inches, gray (10YR 6/1) silt loam; common,
medium, distinet, ycllowish-brown (10¥YR 5/6) and
light yellowish-brown (10YR 6/4) mottles; weak, fine
and medium, subangular blocky structure; friable;
common roots; strongly acid; gradual, wavy boundary.

A&Bg—16 to 24 incheg, gray (10YR 6/1) silt loam; common,
medium, distinet, yellowish-brown {10YR 5/6) mot-
iles; 70 percent is A2 material, and 30 percent is Bl
material; weak to moderate, medium and coarse, sub-
angular blocky struecture; friable; few roois; very
strongly acid; gradual, wavy boundary.

Bltg—24 to 35 inches, gray (10YR 6/1) silty clay loam;
common, medium, distinct, yellewish-brown (10YR
5/6) mottles; moderate, fine and medium, subangular
blocky structure; friable to firm; few rooig; thin,
patehy, gray (L0YR 6/1) clay films on vertical ped
faces and thin, very paichy, gray (10YR 6/1) clay
films on horizontal ped faces; thin silt coatings that
are light gray (10YR 7/1) when moist and white
(10YR 8/1) when dry and that are continucus on
vertical ped faces and patchy on horizontal ped faces;
very strongly acid; clear, wavy boundary.

B21tg—35 to 57 inches, gray (10YR 6/1) silty ¢lay loam;
common, medium, distinet, strong-brown {7.3Y R 5/6)
mottles; moderate, medium, prismatie structure part-
ing to moderate, medium, subangular blocky; firm;
few roots; gray (10Y R 5/1) clay films that are medium
and continuous on veriical ped faces and thin and
patchy on horizontal ped faeces; 5 percent pebbles;
very strongly acid; gradual, wavy boundary.

B22tg—57 to 72 inches, dark-gray (N 4/0) silty clay; common,
medium, distinet, dark yellowish-brown (10YR 4/4)
and yellowish-brown (10YR 5/6) mottles; moderate,
medium, prismatic siructure parting to weal, medium
and coarse, subangular bloeky; firm; thin, gray
(10YR. 5/1) clay films that are patchy on vertical ped
faces and very patchy on horizontal ped faces; few,
fine, distinct, black (10YR 2/1) stains and com-
cretions; 5 percent pebbles; strongly acid; clear, wavy
boundary.

Cg—72 to 97 inches, gray (10YR 6/1) silty elay loam; many,
medium, distinet, light yellowish-brown {2.5Y 6/4)
mottles; massive; firm; medium, patchy, light-gray
(N 7/0) clay films on wvertical ped faces in upper
12 inches; slightly acid at a depth of 75 inches and
neutral at a depth of 90 inches, clear, wavy boundary.

The solum is 48 to 72 inches thick. The solum ranges from
medium acid to very strongly acid.

The Ap horizon is grayish brown (10YR 5/2) and {2,5Y 5/2)
ordark grayishbrown (10 YR 4/2) and (2.5Y 4/2). In undisturbed
areas the A1 horizon is very dark gray (10YR 3/1), very dark
grayish brown {10 YR 3/2) and very dark brown (10 YR 2/2) and
1 to 6 inches thick, The A2 horizon is 4 to 8 inches thick and
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has a matrix color of gray (10YR 6/1 and 5/1) and mottles of
yellowish brown {10YR 5/4 and 5/6) and light yellowish
brown (10YR 6/4).

The B horizon commonly has matrix colors of gray (10YR
6/1 and 5/1) and (N 5/0) or dark gray (N 4/0) and moitles of
yellowish brown (10YR 5/4 and 5/6) or strong brown (7.5YR
5/6). In some places there is a B3 horizon that has comparable
colors, but in places the matrix and mottle colors are reversed.
The horizon is silf loam to clay.

The C horizon is gray (L0YR 5/1 and 6/1) and (N 5/0 and
N 6/0) or dark gray (N 4/0).

Peopga soils lack a fragipan, but Dubois soils have one. They
are underlain by lacustrine material, but Clermont soils are
underiain by glacial till.

Pe—Peoga silt loam. This nearly level soil is in broad
areas on terraces where outwash was deposited in slack
water. In these areas small circular depressions and
shallow waterways are common. This soil is ponded in
many places during periods of high rainfall. Areas cover
20 to more than 100 acres. ) i .

Included with this soil in mapping are Dubois soils
on low rises. Also included are the dark-colored Mont-
gomery soils at the head of small drainageways.

The use of surface drains is the common method of
removing excess water. Poor natural drainage is the main
limitation to farm use. Poor natural drainage, a seasonally
high water table, and slow permeability are limitaticns
to nonfarm uses. Capability unit Tliw-4; woodland
suitability group 2wl.

Philo Series

The Philo series consists of moderately well drained,
nearly level soils fhat formed in alluvium derived from
sandstone and shale. These soils are on narrow flood
plains along streams and on colluvial-alluvial fans in
small drainageways. The native vegetation was deciduous
hardwood forest of pin oak, soft maple, sycamore, elm,
and willow.

In a representative profile in a cultivated area, the
surface layer is brown silt loam 8 inches thick. The subsoil
extends to a depth of 36 inches. The upper 8 inches is
dark yellowish-brown silt loam. The next 12 inches is
vellowish-brown loam that has dark yellowish-brown and
light brownish-gray mottles. The lower 8 inches is grayish-
brown loam that has yellowish-brown mottles. The
substratum, to a depth of 60 inches, is grayish-brown,
brown, and yellowish-brown sandy clay loam.

The available water capacity is high in Philo soils.
Permeability is moderate to moderately slow, and surface
runoff is slow to very slow. These soils are subject to flood-
ing. The root zone is moderately deep and is commonly
medium acid to very strongly acid.

Philo soils are used mostly for corn, wheat, oats, and
tobacco. Areas of frequent flooding are used mainiy for
grass-legume mixtures for hay and pasture. The remaining
areas are mainly in woodland, but a few acres are idle.

Representative profile of Philo silt loam, in a cultivated
field, 3 miles south-southwest of Sinking Spring, ¥ mile
north of Straight Creek Road and farmstead, 65 yards
west of steep wooded slope, and 50 yards east of small
stream, in Brush Creek Township:

Ap—~0 to 8 inches, brown {I0YR 4/3) silt loam; weak, fine
and very fine, granuiar structure; very friable; many
roots; medium acid; abrupt, smooth boundary.

B21—8 to 16 inches, dark yellowish-brown (10YR 4/4) silt
loam; weak, fine and medium, subangular blocky
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structure parting to moderate, fine, granular; very
friable; common roots; strongly acid; clear, wavy
boundary.

B22—16 to 28 inches, yellowish-brown (10Y R 5/4} loam; few,
medium, faint, dark yellowish-brown (10YR 4/4)
moftles and common medium, distinet, light brownish-
gray (10YR 6/2) mottles; weak, fine and mediam,
subangular blocky structure parting to moderate,
fine and medium, granular; friable; few roots; few,
fine, prominent, black (10YR 2/1) stains and con-
cretions; 8 percent fragments; very strongly acid;
gradual, wavy boundary.

B23—28 to 36 inches, grayish-brown (10YR 5/2) loam; com-
mon, medium, distinct, yellowish-brown (10YR 5/4
and 5/6) mottles; weak, medium, prominent, black
(10YR 2/1) stains and concretions; 15 percent frag-
ments; very strongly acid; clear, wavy boundary.

C—36 to 60 inches, grayish-brown (10YR 5/2), brown (10YR
5/3), and yellowish-brown (10YR 5/4) sandy clay
loam; 2 layers of loamy sand at a depth of 38 to 41
inches and 44 to 46 inches; massive; very friable to
loose; 15 percent fragments; strongly acid.

The solum is 20 to 40 inches thick. Depth to mottles that
have a chroma of 2 or less is 12 to 40 inches. In some profiles,
sand and gravel containing a high percentage of sandstone and
shale {ragments are at a depth of 5 to 8 feet. If the soil has
not been limed, the Ap horizon is medium acid to strongly
acid and the B and C horizons are strongly acid to very strongly
acid.

The Ap horizon is dark grayish brown (10YR 4/2) or brown
(10YR 4/3 and 5/3). In undisturbed areas, the Al horizon is
very dark grayish brown (F0YR 3/2) or very dark gray (10YR
3/1) and 1 to 3 inches thick.

The B horizon is yellowish brown {10YR 5/4 and 5/8), dark
yvellowish brown (10YR 4/4), brown (10YR 4/3 and 5/3), and
grayish brown (10YR 5/2) and is mottled with colors that
have a hue of 10YR, a value of 4 through 6, and a chroma of
1 through 6. This horizon is typically loam, but in places it is
silt loam, sandy clay loam, or sandy loam.

Philo soils have a more acid solum than Eel and Genesee
soils, and they formed in alluvium derived from sandstone
and shale.

Pn—Phile silt loam. This nearly level soil is on flood
plains and alluvial fans. Along streams the areas are
elongated and cover 2 fo 30 acres, but on alluvial fans
they cover less than 5 acres.

Included with this seil in mapping are areas that have
a surface layer of loam. Also included are some areas of
Algiers soils and other somewhat poorly drained soils,
as well as some areas of a well-drained soil that formed
in alluvium.

This soil is suited to most of the crops commonly grown
in the area. If adequately fertilized, limed, and protected
from flooding, it is suited to tobacco. Occasional flooding
is a hazard, and the control of weeds is a problem in some
places. The flooding is a severe limitation to many non-
farm uses. Capability unit IIw-5; woodland suitability
group 2w32.

Ross Series

The Ross series consists of well-drained, nearly level
soils that formed in alluvium derived from glacial drift.
These soils are on flood plains and low terraces. The
native vegetation was scaitered deciduous woodland of
elm, sycamore, ash, and walnut, with prairie grasses.

In a representative profile in & cultivated area, the
upper part of the surface layer is very dark gray silt loam
10 inches thick. The lower part of the surface layer is
6 inches of very dark gray silt loam, § inches of very dark
grayish-brown and dark-brown silt loam. The subsoil to
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a depth of 29 inches is brown silt loam. The substratum
extends to a depth of 81 inches. The upper 26 inches is
brown loam. The next 18 inches is dark yellowish-brown,
loose sand and gravel. The lower 8 inches is dark-brown,
loose sand and gravel.

The available water capacity is high in Ross soils.
Permeability is moderate, and surface runoff is slow.
These soils are subject to flooding. The root zone is
moderately deep to deep and commonly slightly acid to
mildly alkaline. The surface has a high content of organic
matter.

Ross soils are used mainly for corn, soybeans, wheat,

and tobacco. Where flooding is a hazard, they are used
mainly for grass-leeume mixtures for hay and pasture.
The remaining areas are in woodland, and little or no
acreage is idle.
_ Representative profile of Ross silt loam, in a cultivated
field, 3% miles east-southeast of Hillsboro, 0.65 mile
south-southwest of the Highland County Home, 440 yards
south of State Route 124, and 330 feet north of Rocky
Fork Creek, in Liberty Township:

Ap—D to 10 inches, very dark gray (10YR 3/1) silt loam; very
dark grayish brown {10YR 3/2) when rubbed; mod-
erate, medium, granular structure; very friable; com-
mon roots; eommon to many vesicular pores; miidly
alkaline, ealeareous; abrupt, smooth boundary.

A12—10 to 16 inches, very dark gray (10YR 3/1) silt loam;
very dark grayish-brown (10YR 3/2) when rubbed;
moderate, medium, subangular blocky structure;
friable; few roots; common vesicular and tubular
pores; mildly alkaline, calcareous; clear, wavy
boundary.

A13—16 to 24 inches, 85 percent very dark grayish-brown
{10YR 3/2) and 15 percent dark-brown (10YR 4/3)
silt loam; weak, medium, subangular blocky structure;
friable; few roots; commen vesicular and tubular
pores; moderately alkaline; elear, irregular boundary.

B—24 to 29 inches, brown (10YR 4/3} silt loam; tongues of
very dark grayish-brown (10YR 3/2) silt loam; weak,
coarse, subangular blocky strueture; firm; few roots;
commeon tubular pores; mildly alkaline; clear, wavy
boundary.

C1--29 to 40 inches, brown (10YR 4/3) loam; weak, medium,
prismatic structure; friable; common tubular pores;
neutral; gradual, wavy boundary.

C2—40 to 55 inches, brown (10YR 4/3) loam; massive; very
friable; common tubular pores; mildly alkaline, cal-
careous; clear, wavy boundary.

C3—>55 to 73 inches, dark yellowish-brown (10YR 4/4) sand
and gravel; single grained; loose; mildly alklaine,
caleareous; gradual, wavy boundary.

C4—73 to 81 inches, dark-brown {7.5YR 4/4) sand and gravel;
single grained; loose; mildly alkaline, calcareous.

Reaction from slightly aeid to moderately alkaline through-
out the profile.

The A horizon is black (I0YR 2/1), very dark brown {(10YR
2/2), very dark gray (L0YR 3/1), very dark grayish brown
(10YR 3/2), or dark brown (10YR 3/3).

The A and B horizons combined are 24 to 40 inches thick.

The C horizon has a hue of 10YR and 7.5YR, a value of
4 and 5, and a chroma of 2 through 4. It is commonly silt
loam and loam, but in a few places it is light silty clay loam or
sandy clay loam. The lower part of the C horizon is loose sand
and gravel and, in some profiles, thin strata of sandy loam,
loamy sand, or sand and gravel.

Ross soils are commonly adjacent to the well-drained
Genesee soils, moderately well drained Eel soils, semewhat
poorly drained Shoals soils, and dark-colored very poorly
drained Sloan soils. Ross soils have a darker colored A horizon
than Genesee soils. Unlike Dana soils, they are underlain by
alluvial materials. Ross soils have a thicker dark-colored A
horizon than the Wea soils. They lack a well-defined B herizon
but the Wea soils have one.
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Rn—Ross silt loam. This nearly level soil is on flood
plains, more commonly along the larger streams. The
areas cover 5 to more than 100 acres.

Included with this soil in mapping are areas that have a
surface layer of loam, areas of Stonelick soils, and areas of
moderately well drained, dark-colored soil that formed in
alluvium. Also included are areas of Algiers and Sloan
soils. In some areas the soils have a dark-colored surface
layer that is only 18 to 24 inches thick.

This soil is not subject to erosion, but it is subject to
flooding. This soil does not, ordinarily need liming. It can
be used for intensive cropping without loss of soil material.
The flooding is a severe limitation to nonfarm uses. Capa-
bility unit TTw—5; woodland suitability group lol.

Rossmoyne Series

The Rossmoyne series consists of moderately well
drained, nearly Jevel to moderately steep soils that formed
in loess and the underlying glacial till. These soils are on a
glacial till plain that is mantled with loess. The native
vegetation was deciduous hardwood forest in which beech,
hickory, eak, and maple were dominant.

In a representative profile in a cultivated area, the sur-
face layer is dark grayish-brown silt loam 8 inches thick.
The subsurface layer is brown silt loam 4 inches thick.
The subsoil extends to a depth of 81 inches. In sequence
downward, it is 5 inches of yellowish-brown silt loam
that has pale-brown and strong-brown mottles, 6 inches of
yellowish-brown silty clay loam that has gray mottles, 14
inches of yellowish-brown, very firm and brittle light
clay loam that has gray mottles, 19 inches of yellowish-
brown, very firm and brittle Joam, and 25 inches of
vellowish-brown clay loam. The substratum, to a depth
of 97 inches, is yellowish-brown gravelly Joam.

The available water capacity is medium in Rossmoyne
soils. Permeability is moderately slow to slow, and surface
runoff is slow to rapid, depending on slope. The root zone
is moderately deep and is commonly very strongly acid.

Rossmoyne soils aro used mainly for corn, wheat, soy-
beans, and grass-legume mixtures for hay and pasture.
A moderate acreage is used for pasture and woodland,
and & small acreage is idle.

Representative profile of Rossmoyne silt loam, 2 to 6
percent slopes, in a cultivated field 8 miles south of Hills-
boro, 450 yards west of the intersection of McAffee and
Concord Roads, and 50 yards north of McAfiee Road, in
Concord Township:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, thick, platy structure; friable; many roots;
eommon tubular pores; medium acid; abrupt, smooth
boundary. i

A2—8 to 12 inches, brown {(10YR 5/8) siit loam; weak, thick,
platy structure; friable; many roots; vesicular; com-
mon tubular pores; dark grayish-brown (L1OYR 4/2)
krotovinas and worm casts make up 10 percent of
the mass; very strongly acid; clear, wavy boundary.

B1—12 to 17 inches, yellowish-brown (1L0YR 5/4) heavy silt
loam; few, medium, faint, pale-brown (10YR 6/3)
and strong-brown (7.5YR 5/6) mottles; moderate,
fine and medium, supangular blocky structure; friable;
common rcots; common tubular pores; very strongly
acid; clear, wavy boundary. .

B2t—17 to 23 inches, yellowish-brown (10YR 5/4) silty clay
loam:; common, medium, distinet, gray (10YR 6/1)
mottles: moderate, medium, subangular blocky siruc-
ture; firm; common roots; thin, patehy, brown {t0YR



172

4/3) clay films; thin, patehy, light brownish-gray
(I0YR 6/2) silt coatings on vertical ped faces; very
strongly acid; clear, wavy boundary.

ITBx1—23 to 37 inches, yellowish-brown (10YR 5/4) light
clay loam; common, fine, distinet, gray (10YR 5/1}
mottles; moderate, very coarse, prismatic structure
parting to moderate, thick, platy; very firm, brittle;
few roots on prism faces; common tubular pores;
medium, continuous, dark yellowish-brown (10YR
4/4) clay films inside prisms and gray (10YR 5/1)
clay filmos on prism faees; thick, patchy, pale-brown
(10YR 6/3) silty films on prism faces: 5 percent till
pebbles; very strongly aeid; gradual, wavy boundary.

TiBx2—37 to 56 inches, yellowish-brown (10YR 5/4) loam;
weak, very coarse, prismatic structure parting to
weak, thick, platy and weak, medium, subangular
blocky; very firm, brittle; thick, patchy, gray (N 5/0)
and dark grayish-brown (10YR 4/2) clay films on
prism faces and in pores; thin, very patchy, dark
vellowish-brown (10YR 4/4) clay films inside prisms;
thin, patchy, pale-brown (10YR 6/3) silty films on
prism faces; common black (I0YR 2/1) stains; 5
percent till pebbles; very strongly acid in the upper
part and slightly acid in the lower part; clear, wavy
boundary.

ITB3t—56 to 81 inches, yellowish-brown (10YR 5/4) clay
loam; weak, coarse, subangular blocky structure;
firm; few tubular pores; thin, wvery patchy, dark
yellowish-brown (10YR 4/4) clay films; few black
(10YR. 2/1) stains; 10 percent angular till pebbles;
neuftral; clear, wavy boundary.

IIC—81 to 97 inches, yellowish-brown (10YR 5/4) graveily
loam; few gray (10YR 6/1) streaks; massive; 25
percent angular till pebbles; calcarecus, mildly
alkaline.

The thickness of the solum and depth to carbonates range
from 60 to 120 inches. The loess manile is 18 {0 40 inches thick.
The depth to the fragipan ranges from 18 to 30 inches, and the
fragipan is 16 to 40 inches thick. Reaetion is very strongly acid
or strongly acid from below the Ap horizon into the fragipan
and ranges o medium acid or slightly acid in the upper part
of the B3 horizon and to neutral in the lower part of the B3
horizon.

The Ap horizon is brown (10YR 5/3), grayish brown (10YR
5/2), or dark grayish brown (10YR 4/2). In unplowed areas the
A1l horizon is very dark grayish brown (I0YR 3/2). The A2
and Bl horizons, and in places an A&B or B&A horizon, have
a hue of 10YR, value of 5, and chroma of 3 through 6.

The B2t and Bx horizons have a hue of 10YR, value of
4 and 5, and chroma of 4 through 6. Silt films that have & hue
of 10YR, value of 5 through 7, and chroma of 1 through 3 are
in the B2% horizon and fragipan. The B2t horizon is silty clay
loam, silt loam, or clay loam. The fragipan is silty clay loam,
clay loam, or heavy loam. The ITB3 horizon has a hue of 7.5YR,
10¥YR, or2.5Y, value of 4 and 5, and chroma of 3 through 6.

Rossmoyne soils are part of the drainage sequence that
includes well-drained Hickory and Cincinnati seils, somewhat
poorly drained Avonburg soils, poorly drained Clermont soils,
poorly drained, dark-colored Blanchester soils, and very poorly
drained, dark-colored Patton soils, Rossmoyne soils differ from
Haubstadt, Loudon, Grayford, and Sardinia soils in being
un_?elrla}? by glacial till. They have a fragipan which Xenia
goils lack.

RpA—Rossmoyne silt loam, 0 to 2 percent slopes. This
nearly level soil is between slopes near the edges of broad,
flat areas. Areas are elongated and cover as much as 20
acres.

Included with this soil in mapping are some areas of
Avonburg and Cincinnati soils.

Seasonal wetness is a limitation for farming. The soil
is suited to tobacco because it is easy to till. Slow to
moderately slow permeability and seasonal wetness are
limitations for nonfarm uses. Capability unit IIw-3;
woodland suitability group 2ol.

RpB—Rossmoyne silt loam, 2 te 6 percent slepes, This
gently sloping soil is in broad areas between drainageways
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and on convex ridgetops and slope noses above and
adjacent to steeper soils. In some places it surrounds flat
areas of wetter soils. Areas range from 2 to more than
100 acres.

This soil has the profile described as representative of
the series. The surface layer is easily eroded. During
periods of heavy rainfall, a perched water table develops
because the fragipan restricts permeability.

Included with this soil in mapping are Avonburg
soils and spots of poorly drained soils in small drainage-
ways. Some areas of more sloping Cincinnati soils and
some areas of Boston-Grayford complexes, mostly along
waterways, are also included.

The hazard of erosiom, restricted permeability, and
depth of the rooting zone are limitations for farming.
Some areas of this soil are suited to tobacco. Slow to
moderately slow permeability and seasonal wetness are
limitations for nonfarm wuses. Capability unit Ile-2;
woodland suitability group 2o01.

RpB2-—Rossmoyne silt loam, 2 to 6 percent slopes,
moderately eroded. This gently sloping soil is near small
drainageways and on ridgetops and slope noses above and
adjacent to steeper soils. Areas are elongated and cover
5 to 80 acres. .

This soil has a profile similar to the one deseribed as
representative of the series, but part of the original sur-
face layer has been removed by erosion, and the present
plow layer includes part of the subsoil, is browner, and is
finer textured. The fragipan is nearer the surface so the
root zone is thinner and the available water capacity 18
lower. Because the soil is eroded, it is droughty during
dry periods. During periods of heavy rainfall, a perched
water table develops because the fragipan restricts
permeability. . )

Included with this soil in mapping are Avonburg soils
and areas of poorly drained soils in small drainageways.
More sloping Cincinnati soils and some areas of Boston-
Bratton complexes are also included.

Erosion and restricted permeability are limitations for
farming. Slow to moderately slow permeability and
seasonal wetness are limitations for many nonfarm uses.
Capability unit 1Ie—2; woodland suitability group 2ol.

RpC2—Rossmoyne silt loam, 6 to 12 percent slopes,
moderately eroded. This sloping soil is mostly along
drainageways and in narrow strips adjacent to and above
steeper soils. In some places it is on ridgetops. Areas cover
2 to 65 acres. )

This soil has a profile similar to the one described as
representative of the series, but part of the original sur-
face layer has been removed by erosion, and the present
plow layer includes part of the subsoil and is browner and
finer textured. The fragipan is nearer the surface.

Included with this soil in mapping are areas of slightly
eroded Rossmoyne soils in permanent pasture and
wooded areas and gently sloping, sloping, and moderately
steep Cincinnati soils. Some small areas of Boston-Bratton
complexes are also included. )

Slope and erosion are limitations for farming. Because
it is eroded, this soil is difficult to till and tends to be
droughty in dry periods. Slow to moderately slow permsa-
bility and slope are limitations for nonfarm uses. Capa-
bility unit [TTe—2; woodland suitability group 2o0l.

RpD2—Rossmoyne silt loam, 12 to 18 percent slopes,
moderately eroded. This moderately steep soil is along
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streams and in narrow strips above steeper soils. Areas
cover 2 to 15 acres. This soil has a profile similar to the
one described as representative of the series, but erosion
has removed part of the original surface layer and plowing
has mixed subsoil material into the plow layer. The
fragipan is nearer the surface, the available water capacity
is lower, and filth is poorer.

Included with this soil in mapping are sloping to steep,
well-drained Cincinnati soils and Boston-Bratton com-
plexes that have limestone residuum in the lower part of
the subsoil. Also included are areas of soils that lack a
fragipan and are less than 45 inches deep to carbonates.

Slope and erosion are limitations for farming. Slow
permenability in the fragipan and slope are limitations
for many nonfarm uses. Capability unit IVe-2; woodland
suitability group 2rl. _

RsC3—Rossmoyne silty clay loam, 6 to 12 percent
slopes, severely eroded. This sloping soil is along streams
and in narrow strips adjacent to and above steeper soils.
Areas cover 2 to 15 acres. This soil has a profile similar to
the one described as representative of the series, bui
most of the original surface layer has been removed by
erosion and the plow layer is mostly subsoil material
The fragipan is considerably nearer the surface. Because
it isneroded, this soil is shallow, droughty, and difficult
to till,

Included with this soil in mapping are moderately
steep, severely eroded Rossmoyne soils and small areas of
Hickory soils. In some places Boston-Bratton complexes
are included. Most of these areas have limestone outerops.

Slope and erosion are severe limitations for farming
{fig. 10). Slope, erosion, and restricted permeability are
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limitations for nonfarm uses. Capability unit [Ve-2;
woodland suitability group 2ol.

RtB—Rossmoyne-Urban land complex, gently sloping.
This mapping unit is 30 to 50 percent disturbed soil
material, and the rest is mainly Jossmoyne soils. Most
areas are used for urban and industrial development.
The altered soil material is in areas where cutting and
filling have changed the original soil so that the profile
cannot be recognized. The undisturbed Rossmoyne soils
are in undeveloped lots, back parts of developed lots,
playgrounds, and small tracts of woodland.

Included in mapping in the undisturbed areas are more
sloping Rossmoyne soils, Cincinnati soils, and Boston-
Grayford complexes.

The disturbed areas of this complex are in poor physical
condition. The content of organic matter and available
water capacity are reduced. The clay content of the
surface layer 1s increased, which makes tilth poorer and
increases the tendency of the soil to harden upon drying.
fI‘hde fragipan layer is difficult to excavate when the soil
is dry. ‘

These unfavorable conditions and a hazard of erosion
are limitations for plants and construction. Capability
unit and woodland suitability group not assigned.

Russell Series

The Russell series consists of well-drained, gently
sloping to sloping soils that formed in loess and the under-
lying glacial till. These soils are on uplands. The native
vegetation was hardwood forest in which sugar maple,
beech, oak, and hickory were dominant.

Figure 10.—Severely eroded area that is a source of sediment. The soil is Rossmoyne silty clay loam, & to 12 percent slopes, severely
eroded.
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In a representative profile in a eultivated area, the
surface layer is brown silt loam 8 inches thick. The
subsurface layer is yellowish-brown silt Joam 3 inches
thick. The subsoil extends to a depth of 61 inches. The
upper & inches is yellowish-brown silt loam. The next 9
inches is yellowish-brown silty clay loam. The next 18
inches is yellowish-brown silt loam. The lower 17 inches
is brown loam. The substratum, to a depth of 82 inches,
is yellowish-brown loam.

The available water capacity is high in Russell soils.
Pormeability is moderate, and surface runeff is slow to
medium. The root zone is deep and is commonly medium
acid to strongly acid.

Russell soils are used mainly for corn, wheat, grass-
legume mixtures for hay and pasture, and soybeans.
A small acreage is used for permanent pasture and
woodland.

Representative profile of Russell silt loam, 2 to 6
percent slopes, it a cultivated field 1’4 miles east of Boston
on U.S. Highway 50, 330 yards south of U.S, Highway 50
on North Beach Road, 300 feet west of North Beach
Road, in Paint Township:

Ap—0 to 8 inches, brown (10YR 5/3) silt lcam; moderate,
fine and medium, granular structure; very friable;
many roots; neutral; abrapt, smooth boundary.

A2—8 to 11 inches, yellowish-brown (10YR 5/4) silt loam;
moderate, medium, platy strueture; very friable;
common roots; common vesicular pores; common,
grayish-brown, (I0YR 5/2) tubular pores; neutral;
clear; wavy boundary,

BIt—-11 to 17 inches, yellowish-brown (10YR 5/6) silt loam;
moderate, fine and medium, subangular blocky
structure; friable; common roots; thin, very patchy,
brown (7.5YR 4/4) elay films on ped faces; common,
fine, distinct, very dark hrown (10YR 2/2) stains
and concretions; slightly acid; clear, wavy boundary.

B214—17 to 26 inches, yellowish-brown (10YR 5/8) silty
clay loam; moderate, medium, subangular blocky
structure; firm; few roots; medium, patchy, brown
{7.5YR 4/4) clay films on ped faces; common, fine,
distinet, very dark brown (10YR 2/2) stains and
eoncretions; strongly acid; clear, wavy boundary.

IIB22t—26 to 44 inches, yellowish-brown (10YR 5/4) silt
loam; weak, coarse, prismatic structure parting to
moderate, medium, subangular blocky; firm; few
roots; medium, patchy, brown {(7.5YR 4/4) clay films
on vertical ped faces and medium, very patchy,
brown (7.5YR 4/4) c¢lay films on horizontal ped
faces; thin, very patchy, pale-brown (10YR 6/3)
silt coatings on wvertical ped faces; common, fine,
distinet, very dark brown {J0YR 2/2) stains and con-
cretions; 8 percent pebbles; medinm acid; gradual,
wavy boundary.

ITB3—44 {0 61 inches, brown {(i0YR 4/3) loam; common,
medium, distincet, yellowish-brown (10YR 5/6) mot-
tles; weak, coarse, subangular blocky structure;
friable; common, fine and medium, very dark brown
{I0YR 2/2) stains; 8 percent pebbles; slightly acid;
clear, wavy boundary.

ITC1—61 to 75 inches, yellowish-brown (10YR 5/4) loam;
massive; friable; common, fine and medium, distinct,
very dark brown (10YR 2/2) stains; 15 percent
pebbles; mildly alkaline, calecareous; gradual, wavy
boundary.

IIC2—75 to 82 inches, yellowish-brown (I0YR 5/4) loam:
massive; firm; common, fine and medium, distinct,
very dark brown (10YR 2/2) stains; 15 percent
pebbles; mildly alkaline, caleareous.

The thickness of the solum and the depth fo caleareous
glacial till range from 40 to 70 inches but are commonly 48
to 62 inches. The loess mantle is 22 {0 40 inches thick.

The Ap horizen is dark grayish brown (10YR 4/2), grayish
brown (10YR 5/2), brown (I0YR 5/3), and yellowish brown
(10YR 5/4). It is medium acid or strongly acid unless it has
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been limed. The A2 and Blt horizons have a hue of 10YR,
value of 5, and chroma of 4 or 6.

The B1t and B2t horizons are generally silty elay loam, but
in places they are silt loam and clay loam. They are 25 to 42
inches thick. Unless they are limed, the Blt and B2% horizons
are very strongly acid to medium acid and become less acid
as depth increases. The B2t and B3 horizons have a hue of
10YR and 7.5YR, value of 4 or 5, and chroma of 3 through 8.
The B3 horizon is loam or clay loam, and it is slightly aeid to
neutral.

The C horizon is commonly yellowish brown (I0YR 5/4)
or brown (10YR 4/3}. It is loam or clay loam.

Russell zoils are part of the drainage sequence that includes
moderately well drained Xenia soils, somewhat poorly drained
Fincastle soils, and very poorly drained, dark-cclored Brookston
soils. They are adjacent to well-drained Hennepin and Miamian
solls. Russell goils lack the fragipan of Cineinnati soils, and
they lack the underlying limestone residuum of Grayford soils.
They have a thicker loess mantle and are deeper to caleareous
glacial till than Miamian soils, and they lack the gravelly B
horizon of Kendaliville soils.

RuB—Russell silt loam, 2 to 6 percent slopes. This
gently sloping soil is in broad to narrow areas along minor
drainageways and on narrow ridgetops in the dissected
uplands. Some of the broad areas of this soil extend more
than one-quarter mile. Areas on ridgetops are 105 to 500
feet wide and one-quarter to three-quarters of a mile long.
The areas cover 5 to 25 acres. Along the drainsgeways,
slopes are convex and are generally 160 {o 400 feet long.

Included with this soil in mapping are less sloping Xenia
soils in slightly concave areas. Fincastle soils and dark-
colored Brookston seils are included at the head of drain-
ageways and in narrow sirips along minor drainageways.
A few moderately eroded areas of Russell soils are also
included.

A moderate hazard of erosion is the main limitation for
farming. This soil has few limitations for nonfarm uses.
Capability unit Ile-1; woodland suitability group lol.

Sardinia Series

The Sardinia series consists of moderately well drained,
nearly level to sloping soils. These soils formed in Joess or
alluvium and in stratified outwash material and alluvium.
They are on stream terraces and valley trains in IlHneian
glaciated areas. Nearby streams begin in areas of late
Wisconsin age glacial material. The native vegetation was
hardwood forest in which maple, oak, beech, and hickory
were dominant.

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam 9 inches thick.
The subsoil extends to a depth of 71 inches. The upper 7
inches is brown silty clay loam. The next 6 inches is yellow-
ish-brown silty clay loam that has light brownish-gray
mottles. The next 33 inches is yellowish-brown silt loam
that has light brownish-gray mottles. The lower 16 inches
is yellowish-brown and grayish-brown loam that has light
brownish-gray and yellowish-brown mottles. The sub-
stratum, to a depth of 85 inches, is yellowish-brown and
grayish-brown gravelly sandy clay loam.

The available water capacity is medium in Sardina soils.
Permeability is moderate, and surface runoff is slow to
medium. The root zone is moderately deep and is com-
monly medium acid or strongly acide

Sardinia seils are used mainly for corn, soybeans, wheat,
and grass-legume mixtures for hay and pasture. A small
acreage is in permanent pasture or woodland.



HIGHLAND COUNTY, OHIO

Representative profile of Sardinia silt loam, 0 to 2
percent slopes, in a cultivated field 3 miles northeast of
Hillsboro, % mile north of the intersection of State Route
138 and Selph Road, and 65 yards west of Selph Road,
in Liberty Township:

Ap—>0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular structure; friable; com-
mon roots; 2 percent rounded pebbles; medium acid;
abrupt, smooth boundary.

Bit—9 to 16 inches, brown (10YR 4/3) light silty clay loam;
moderate, fine and medium, subangular blocky
structure; firm; few roots; 5 percent tubular pores;
brown (10YR 5/3) and pale-brown (10YR 6/3)
silty coatings; thin, patehy, dark yellowish-brown
(10YR 4/4) clay films; 2 percent rounded pebbles;
medium acid; clear, wavy boundary.

IIB21t—18 to 22 inches, yellowish-brown (I0YR 5/4) light
silty clay loam; few, fine, faint, light brownish-gray
(10YR 6/2) mottles; moderate, medium, subangular
blocky struciure; firm; few roots; medium, con-
tinuous, brown (7.5YR 4/4) clay films; 2 percent
rounded pebbles; strongly acid; clear, wavy boundary.

I1IB22t—22 to 32 inches, vellowish-brown (10YR. 5/4) silt
lpam ; common, medium, distinct, light brownish-gray
(I0YR 6/2) mottles; weak, medium, prismatic
structure parting to moderate, medium, subangular
blocky; firm; few roots; medium, patchy, brown
(7.5YR 4/4) clay films; thin, patchy, pale-brown
{l0YR 6/3) silt coatings on vertical ped faces; 2
percent rounded pebbles; very strongly acid; clear,
wavy boundazry.

1IB23t—32 fo 42 inches, yeHowish-brown {I0YR 5/4) silt
loam; many, medium, distinet, lght brownish-gray
(10YR 6/2) mottles; weak, coarse, prismatic structure
parting to moderate, medium, platy; firm and slightly
brittle; few roois on vertical ped faces; medium,
patchy, brown (10YR 5/3) clay films on vertical ped
faces; common, medium, prominent, very dark brown
(10YR 2/2) stains and concretions; 5 percent rounded
pebbles; very strongly acid; diffuse, smooth Woundary.

JTB24t—42 to 55 inches, vellowish-brown (10YR 5j4) siit
loam; many, medium, distinet, light brownish-gray
(10YR 6/2) and yellowish-brown (10YR 5/8) motiles;
weak, coarse, prismatic structure parting to moderate,
medium, plafy; firm and slightly brittle; medium,
patchy, brown (L0YR 4/3) clay films on vertical
ped faces; common, medium, prominent, very dark
brown (I0YR 2/2) stains and coneretions; 10 percent
rounded pebbles; medium acid; clear, wavy boundary.

IIB31—55 to 62 inches,.vellowish-brown (10YR. 5/4) loam;
common, medium, distinet, light brownish-gray
{10YR 6/2) and yellowish-brown (10Y R 5/8) mottles;
weak, thick, platy siructare; friable; 10 percent
rounded pebbles; slightly acid; clear, wavy boundary.

I1IB32—62 to 71 inches, grayish-brown (10YR 5/2) loam;
many, medium, distinet, yellowish-brown (10YR 5/4
and 5/8) mottles; moderate, medium, platy structure;
friable; 10 percent rounded pebbles; slightly acid:
abrupt, wavy boundary.

IIIC1—71 to 78 inches, yellowish-brown (10YR 5/4 and 5/8)
and grayish-brown (J0YR 5/2) gravelly sandy clay
loam; massive; friable; 25 percent rounded pebbles;
neutral; elear, wavy boundary.

IITIC2—78 to 85 inches, yellowish-brown (10YR 5/4 and 5/8)
and grayish-brown (10YR 5/2) gravelly sandy clay
loam: massive; friable; 25 percent rounded gravel;
miltdly alkaline, calcareous.

The solum is 60 to 90 inches thick, and the loess mantle
or loamy alluvium is 12 to 30 inches thick. Unless the soil is
limed, the solum ranges from medium acid to very strongly acid
to a depth of 40 inches and gradually becomes less acid as
depth increases. The lower part of the solum Is medium acid to
neutral.

The Ap horizon is dark grayish brown {(I0YR 4/2), grayich
brown (10YR 5/2), or brown (10YR 4/3 and 5/3). Profiles in
undisturbed areas have a very dark grayish-brown (10YR 3/2)
and very dark brown (10YR 2/2) Al horizon 2 to 4 inches
thick, They also have an A2 horizon that is yellowish brown
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{10YR 5/4), light yellowish-brown (I0YR- 6/4), or brown
{10YR 5/3 and 4/3) and is 3 to 6 inches thick.

The Bl and B2 horizons commonly have a hue of 10YR and
7.5YR, value of 4 and 5, and ehroma of 4 to 6. The B1t horizon
is gilt loam or siléy clay loam, and the upper part of the B2t
horizon is silty elay leam, clay loam, silt loam, or loam. Clay
films are thin or medium, patchy or eontinuous, and have hue
of 10YR and 7.5YR, value of 3 t¢ 5, and chroma of 3 to 6.
Gray (10YR 6/1) and light brownish-gray (10YR 6/2) mottles
are in the upper 10 inches of the B2t horizon. Silt coatingg on
ped faces in the B2t horizon are pale brown (10T R 6/3) or light
vellowish brown (10YR 6/4) when moist and light gray (10YR
7/1 and 7/2) when dry. The lower part of the B2t horizon is clay
loam, siity clay loam, sandy clay loam, silt loam, and loam.
It is 2 to 33 percent rounded pebbles.

The B3 horizon has a hue of 10YR or 7.5YR, value of 4 and
5, and chroma of 2 to 6. It is clay loam, sandy clay loam, or
loam and is gravelly in some places. It is 10 to 35 percent
rounded pebbles.

The C horizon is stratified clay loam, sandy clay loam, loam,
and gravelly phases of these textures. It is 10 to 35 percent
rounded pebbles. Calecareous sand and gravel are at a depth of
7 to 10 feet in some places.

Sardinia soils are part of the drainage sequence that includes
well-drained Williamsburg soils, somewhat poorly drained Fitch-.
ville soils, and very poorly drained, dark-colored Patton goils
Sardinia soils lack the fragipan of Haubstadt soils, and they
lack the underlying glacial till of Rossmoyne soils. Their solum
is more acid than that of Kel soils. :

SaA—Sardinia silt loam, 0 to 2 percent slopes. This
nearly level soil is on slightly convex terraces and valley
{rains. Areas are narrow to moderately broad and some-
what irregularly shaped. They cover 3 to 20 acres. This
soil is commonly adjacent to or associated with Ockley,
Fox, and Genesee soils, It has the profile described as
representative of the series. ‘

Included with this soil in mapping are a few areas of
Fitchville soils and dark-colored Westland soils. Some
small areas of seils that have a loam surface layer are
also included.

This soil receives much runoff and deposits of silty soil
material from more sloping soils. The runoff causes pond-
ing and wetness. Wet spots need to be drained, but this
soil has few other limitations for farming. It is suited to
nursery crops, truck crops, and sod production. Wetness
and a seasonal high water table are limitations for some
nonfarm uses. Capability unit ITw—3; woodland suitability
group 2o0l.

SaB—Sardinia silt loam, 2 to 6 percent slopes. This
gently sloping soil is mostly in long narrow bands on
stream terraces. [t is also in narrow to moderately broad,
long and irregularly shaped areas on convex terraces and
valley trains. Areas cover 3 to 20 acres. This seil is com-
monly adjacent to or associated with Genesee, Fox, and
QOckley sotls.

Tncluded with this seil in mapping are a few areas of
Fitchville soils. Dark-colored Westland soils are included
in narrow bands along drainagewsays or in slight depres-
sions at the head of drainageways. A few areas of mod-
erately eroded Sardinia soils and more sloping Williams-
burg soils are also included.

The hazard of erosion is moderate, and some measures
for controlling erosion are needed if this soil is used for
crops. The soil is suited to nursery crops, truck crops,
and sod production. Slope and a seasonal high water
table are limitations for some nonfarm uses. Capability
unit 1Te-2; woodland suitability group 2ol.

Sa(2—Sardinia silt loam, 6 to 12 percent slopes,
moderately eroded. This sloping soil is on stream terraces.
Areas are narrow, short, and irregularly shaped, and they
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cover 3 to 15 acres. This soil is commonly adjacent to or
associated with Ocklsy, Fox, and Genesee soils. It has
a profile similar to the one described as representative of
the series, but its surface layer contains subsoil material
and is browner.

Included with this soil in mapping are a few areas
of Fitchville soils. Dark-colored Westland soils are in-
cluded in narrow bands along drainageways or in slight
depressions at the head of drainageways. Small areas of
severely eroded Sardinia soils that contain some shallow
gullies and some areas of Williamsburg soils are also
meluded.

Slope and erosion are limitations for farming, and some
measures for controlling erosion are needed, especially
if this soil is used for cultivated crops. Slope is a limitation
for many nonfarm uses. Capability unit I1Ie-2; woodland
suitability group 2ol.

Shoals Series

The Shoal series consists of somewhat poorly drained,
nearly level scils. These soils formed in alluvium washed
from soils that formed in calcareous glacial til] of Wis-
consin age. They are on flood plains. The native vegetation
was water-tolerant hardwood forest in which elm, cotton-
wood, poplar, pin and swamp oaks, sycamore, and soft
maple were dominant.

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam 6 inches
thick. The subsoil extends to a depth of 40 inches. The
upper 6 inches is dark grayish-brown silt loam that has
grayish-brown and yellowish-brown mottles. The next
9 inches is dark grayish-brown loam that has gray and
dark yellowish-brown mottles. The next 13 inches is
brown loam that has gray and yellowish-brown mottles.
The lower 6 inches is grayish-brown sandy loam that has
gray and dark yellowish-brown mottles. The substratum
extends to a depth of 62 inches or more. It is dark-gray
silt Joam that has brown mottles in the upper part and
dark-gray loam that has light brownish-gray mottles in
the lower part. Below a depth of 62 inches is light olive-
brown and dark-gray, loose sand and gravel.

The available water capacity is high in Shoals soils.
Permeability is moderate, and surface runoff is very
slow. These soils are subject to periodic flooding and
they dry out slowly after rain. The root zone is moderately
deep to deep and 1s commonly neutral or mildly alkaline.

‘Shoals soils_are used mostly for corn, soybeans, and
small grains. Where flooding 1s more frequent, they are
commonly used for grasslegume mixtures for hay and
pasture and woodlands. A moderate acreage is idle and
is reverting to forest.

Representative profile of Shoals silt loam, in a culti-
vated field 1% miles southwest of Hillsboro on State
Route 138, ¥ mile south-southeast of U.S. Highway 62
on farm lane, 220 yards east of farm lane, and 110 yards
east of Rocky Fork Creek, in Liberty Township:

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

Blg—6 to 12 inches, dark grayish-brown (10YR 4/2) silt
loam; common, medium, distinet, grayish-brown
(10YR 5/2) and yellowish-brown (10 YR 5/6) mottles:

weak, fine and medium, subangular blocky structure;
friable; common roots; few, fine, distinet, very dark
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brown (10YR 2/2) stains; neutral; gradual, wavy
boundary.

B21g—12 to 21 inches, dark grayish-brown (10YR 4/2) loam;
common, medium, distinet, gray (10YR 5/1) and dark
yellowish-brown (10YR 4/4) mottles; weak, medium,
prismatic structure parting to weak, medium, sub-
angular blocky; friable; common roots; common,
fine, distinet, very dark brown {10YR 2/2) stains;
neutral; elear, wavy boundary.

B22g—21 to 34 inches, brown (I0YR 5/3) loam; eommuon,
medium, distinct, gray (10YR 5/1} and yellowish-
brown (10YR 5/6) mottles; weak, medium and
coarse, subangular blocky strueture; friable; common
roots; many, finre and medium, distinct, black {(10YR
2/1) siains and concretions; neutral; clear, wavy
boundary.

B23g—34 to 40 inches, grayish-brown (10YR 5/2) sandy loam;
many, medium, distinct, gray (10YR 5/1) and dark
yellowish-brown (10YR 4/4) moitles; weak, thick,
platy strueture; very friable; few roofs; many, me-
dium, distinct, black (10YR 2/1) stains and concre-
tions; mildly alkaline; abrupt, smooth boundary,

Clg—40 to 46 inches, dark-gray (5Y 4/1) silt loam; many,
medium, distinct, brown (7.5YR 4/4) mottles; mas-
sive; very friable; few roots; mildly alkaline, caleare-
ous; gradual, wavy boundary.

C2g—46 to 62 inches, dark-gray (5Y 4/1) loam: common-
medium, distinct, light brownish-gray (2.5Y 6/2)
mottles; massive; very friable; 10 percent pebbles;
mildly alkaline, caleareous; abrupt, wavy boundary.

C3—62 inches, light olive-brown (2.5Y 5/4) and dark-gray
(5Y 4/1) sand and gravel; single grained; loose;
mildly alkaline, calcareous.

The solum is 24 to 40 inches thick. Reaction in the solum
ranges from slightly acid to moderately alkaline but is com-
monly neutral or mildly alkaline.

The Ap horizon is dark grayish brown (10YR 4/2), grayish
brown (10YR 5/2}, or dark brown (10YR 4/3). Profiles in
undisturbed areas have an Al horizon that is very dark
gray (I0YR 3/1), very dark brown (10YR 2/2), or very
dark grayish brown (10YR 3/2) and is 2 to 6 inches thick.

The B horizon is grayish brown (10YR 5/2), dark grayish
brown (10YR 4/2), or brown (10YR 5/3). I contains mottles
throughout that have a hue of 10YR, value of 4 through 6,
and chroma of 1 through 6. The B horizon is mainly silt loam
or loam, but in places it is silty clay loam, clay loam, or sandy
loam.

The C horizon is dark gray (10YR 4/1 and 5Y 4/1), grayish
brown (10YR 5/2), or light brownish gray (10YR 6/2). It
contains mottles that have a hue of 10YR. and 2.5Y, value of
4 through 6, and chroma of 1 through 6. It is mainly silt loam or
loam, but in places it is silty clay leam, clay loam, or sandy
clay loam. In most places the lower part of the C horizon is
highly stratified with layers of clay loam, silty clay loam,
sandy loam, and loamy sand. Sand and gravel are at a depth
of 5 to & feet in many places. )

Shoals soils are part of the drainage sequence that inecludes
well drained Stonelick and Genesee soils, moderately well
drained Kel soils, and very poorly drained, dark-eolored Sloan
soils. Shoals soils are grayer and more mottled than Stonelick,
Genesee, and Eel soils. Fhey lack the dark-eolored A horizon
of Bloan scils, and they lack the dark-colored, very poorly
drained buried soil of Algiers soils,

Sh—Shoals silt leam. This nearly level soil is on flood
plains along streams and drainageways. Along large
streams, the soil is also in depressions at the base of
sloping soils. Areas range from 2 acres in the depressions
to more than 100 acres along the streams. Slopes are 0 to
2 percent.

Included with this soil in mapping are dark-colored
Sloan soils and Algiers soils. Also included are soils that
have a surface layer of loam or sandy loam.

This soil is subject to flash flooding, particularly along
small streams. Because it formed in alluvium that has a
high content of Hme, additional lime is generally not
needed for crops. A seasonal high water table and flooding
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are the main lmitations for farming and are severe
limitaticns for many nonfarm uses. Capability unit
IIw-1; woodland suitabitity group 2wl.

Sleeth Series

The Slesth series consists of somewhat poorly. drained,
nearly level soils that formed in loess or alluvium out-
wash material underJain by caleareous sand and gravel.
These soils are on stream terraces in the Wisconsin and
Tllinoian glaciated areas. The native vegetation was
hardwood forest in which elm, sycamore, oak, ash, and
maple were dominant. _ )

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam 11 inches
thick. The subsurface layer, to a depth of 15 inches, Is
yellowish-brown silt loam that has gray mottles. The
subsoil extends to a depth of 54 inches. The upper 5
inches is yellowish-brown silty clay loam that has gray
mottles. The next 7 inches is yellowish-brown silty clay
loam that has light brownish-gray and yellowish-brown
mottles. The next 8 inches is grayish-brown silty clay
Joam that has yellowish-brown and brown mottles. The
next 7 inches is gray silty clay that has brown and stronf-
brown mottles. The lower 11 inches is brown gravelly
clay that has yellowish-brown and gray mottles. The
substratum is brown, brownish-yellow, light yellowish-
brown, and light brownish-gray gravelly Joam to a depth
of 80 inches and is dark-gray loose gravel and sand to a
depth of 63 inches. o . .

The available water capacity is high in Sleeth soils.
Permeability is moderate in the subsoil and rapid in the
subsiratum. Surface runoff is slow. These soils have a
high water table in winter and spring, and they dry out
slowly after rain. The root zone is deep and s commonly
medium acid or strongly acid. .

Sleeth soils are used mainly for corn, soybeans, wheat,
and grass-legume mixtures for hay and pasture. A small
acreage is in woodland or permanent pasture.

Representative profile of Sleeth silt loam, 0 to 2 percent
slopes, in a cultivated field 3% miles east of Hillshoro
on U.S. Highway 50, % mile north on Petersburg Road,
% mile west on Carroll Lane, and 330 yards north of
Carroll Lane, in Liberty Township:

Ap—0 o 11 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, fine, granular structure; very Iriable;

i many roots; medium acid; abrupt, smoeoth houndary.

A2—11 to 15 inches, yellowish-brown (10YR 5/4) silt loam;
common, fine, distinct, gray {10YR 5/1) mottles;
weak, medium, subangular blocky structure; friable;
common roots; thin, continuous, pale-brown (10YR
6/3) silt coatings, light gray (10YR 7/2) when dry, on
ped faces; dark grayish-brown (10YR 4/2) and gray-
ish-brown (10YR 5/2) stained itongues and isolated
pockets; medium acid; clear, wavy boundary.

Blt—15 to 20 inches, yellowish-brown (10YR 5/4) silty clay
loam; common, fine, distinet, gray (10YR 5/D)
mottles; moderate, fine and medium, subangular
blocky structure; firm, common roots; thin, patchy,
brown (10YR 4/3) clay films on ped faces; thin
patchy, pale-brown (10YR 6/3) sili coatings, light
gray (10YR 7/2) when dry, on vertical and horizontal
ped faces; few, fine, prominent, black (10YR 2/1)
stains and concretions; slightly aecid; abrupt, wavy
boundary.

B21t—20 to 27 inches, yellowish-brown (10YR 5/4) silty clay
loam; common, fine and medium, faint, yellowish-
brown (I0YR 5/% motiles and common, medium,
distinet, light brownish-gray (10YR, 6/3) moitles;

moderate, medium, prismatie structure parting to
moderate, medium, subangular blocky; firm; few
roots; thin, continuous, dark grayish-brown (10YR
4/2) clay films on vertical ped faces and thin, patchy,
brown (10YR 5/3) elay films on horizontal ped faces;
few, fine, prominent, black (I0YR 2/1) stains and
coneretions; 3 percent pebbles; neutral; clear, wavy
boundary.

IIB22tg—27 to 36 inches, grayish-brown (10YR 5/2) silty
elay loam; common, fine and medium, distinet,
yvellowish-brown (10YR 5/6) and brown (7.5YR 4/4)
motiles; moderate, medium, prismatic structure
parting to moderate, medium, subangular blocky;
very firm; few roots; medium, continucus, dark-gray
(I0YR 4/1) clay films on vertical ped faces and thin,
very patchy, dark grayish-brown (10YR 4/2) clay
films on horizontal ped faces: common, fine and
medium, prominent, black (10YR 2/1) stains and
concretions; 5 percent pebbles; neutral; clear, wavy
boundary.

T1IB23tg—36 to 43 inches, gray {(10YR 5/1) silty clay; common,
medium, distinet, brown (7.5YR 4/4) and strong-
brown {(7.5YR 5/6) mottles; weak, coarse, sub-
angular blocky structure; firm; few roots; thin,
patehy, dark grayish-brown (2.5Y 4/2) clay films
on vertical ped faees; common, medium, prominent,
black {(10YR 2/1) stains and concretions; 5 percent
pebbles; mildly alkaline; abrupt, wavy boundary.

1IB3-43 to 54 inches, brown (10YR 4/3) gravelly clay; com-
mon, medium, distinet, yellowish-brown (10YR 5/6}
and gray {l0YR 5/1) mottles; weak, coarse, sub-
angular blocky siructure; friable; 20 percent pebbles;
moderately alkaline; elear, wavy boundary.

IIC1—54 to 60 inches, brown (10YR 4/3) gravelly loam;
weathered stone material of brownish yellow (I0YR
6/8), light yellowish brown (I0YR 6/4) and light
brownish gray (10YR 6/2); massive; very friable;
common, medium, prominent, black ((0YR 2/1)
stains and concretions; 40 percent pebbles; moder-
ately alkaline, calcareous; clear, irregular boundary.

TIC2—60 to 63 inches, dark-gray (10YR 4/1) gravel and sand;
single grained; loose; 70 percent pebbles; moderately
alkaline, calcareous.

The sohun is 40 to 60 inches thick. The silty mantle of
loess or allavium is 10 to 20 inehbes thick. The depth to cal-
careous gravel and sand ranges from 50 to 60 inches.

Reaction is medium aeid or strongly acid in the A horizon,
depending on whether lime has been applied. The Ap horizon
has a hue of I0YR and 2.5Y, value of £ and 5, and chroma
of 2. Profiles in undisturbed areas have an Al horizon that is
very dark gray (10YR 3/1), very dark brown (10YR 2/2), or
very dark grayish-brown (10YR 3/2) and is 2 to 6 inches
thick. The A2 horizon is yeliowish-brown (!0YR 5/4}, brown
{10YR 4/3 and 3/3), or dark grayish-brown (10YR 4/2). It is
3 to 8 inches thick.

The Bt horizon hag s hue of 10YR and 7.5YR, value of 3
to 6, and chroma of 1 through 8. It is fine silt loam, silty clay
loam, silty clay, and clay, and in some profiles the lower part
of the Bt horizon is gravelly. The Bt horizon is strongly acid
to slightly acid in the upper part and medium aeid %o mildly
alkaline in the lower part. Mottles occur immediately below
the Ap or Al horizon and throughout the B horizon. They
have & bue of 10YR and 7.5YR, value of 4 through 6, and
chroma of 1 through 8. Clay films in the Bt horizon are thin
and medium, patehy and continuous, and have a hue of 2.5,
10YR and 7.5 YR, value of 3 to 5, and chroma of 0 to 3.

The B3 horizon has a hue of 10YR and 7.5YR, value of 4
and 5, and chroma of 1 to 3. In some profiles the colors of the
matrix and motties are reversed. The B3 horizon is gravelly in
many places. It is neutral to moderately alkaline.

The C horizon has a hue of 10¥YR and 7.5YR, value of 4
and 5, and chroma of 1 o 3.

Sleeth soils are part of the drainage sequence that includes
well drained Ockley soils, moderately well drained Thackery
soils, and very poorly drained, dark-colered Westland soils.
They are less acid than Fitchville soils. Sleeth soils are }mder-
Iain by calearecus sand and gravel, but McGary goils are
underlain by clayey Jacustrine sediment and Fincastle, Crosby,
and Avonburg soils are underlain by calcareous glacial till.
Sleeth soils lack the fragipan of Avonburg soils.
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SiA—Sleeth silt leam, 0 to 2 percent slopes. This nearly -

level to slightly depressional soil is on stream terraces.
It is commonly adjacent to more sloping or steep soils
and, in places, is between Ockley or Thackery soils and
Westland soils. Areas are narrow to broad and somewhat
irregularly shaped. They cover 3 to 20 acres.

Included with this soil in mapping are a few areas of
dark-colored Westland soils in narrow bands along
drainageways and in small depressions at the head of
drainageways.

This soil receives much runoffl and deposits of silty
soil material from more sloping soils. The silty surface
Iayer has a tendency to puddle when wet, crust when dry,
and heave when it freezes. These characteristics, seasonal
wetness, and ponding are Jimitations for farming. Wetness
is a limitation for many nonfarm uses. Capability unit
ITw—2; woodland suitability group 2w2.

Sloan Series

The Sloan series consists of very poorly drained, nearly
level soils. These soils formed in alluvium washed from
soils that formed in calcareous glacial i1l of Wisconsin
age. They are on flood plains. The native vegetation was
water-tolerant hardwood forest in which elm, ash, syca-
more, swamp and pin oaks, and soft maple were dominant.

In a representative profile in a cultivated area, the
upper 9 inches of the surface layer is very dark grayish-
brown silt loam. The next 6 inches is very dark gray silt
loam. Below that is black silt loam 8 inches thick, The
subsoll extends to a depth of 45 inches. The upper 15
inches js dark-gray silt loam that has grayish-brown,
yellowish-brown, and dark yellowish-brown mottles.
The lower 7 inches is dark-gray sandy loam that has
brown and yellowish-brown mottles. The substratum, to
a depth of 60 inches, is dark-gray and gray loamy sand
that has dark yellowish-brown and dark-red mottles and,
to a depth of 70 inches, is brown and dark-gray loose sand.

The available water capacity is high in Sloan soils.
Permeability is moderate, and surface runoff is very slow
to ponded. These soils are naturally wet and are subject
to periodic flooding. The root zone is moderately deep to
deep and is slightly acid to mildly alkaline. Sloan soils
have a high content of organic matter.

Sloan soils are used mainly for corn, soybeans, wheat,
and grass-legume mixtures for hay and pasture. A
moderate acreage is subjeet to frequent flooding and is in
permanent pasture, is wooded, or is idle.

Representative profile of Sloan silt loam, in a cultivated
field 1% miles west of Highland on State Route 128,
% mile north on Careytown Road, % mile west of road,
and 65 feet east of Lees Creek, in Fairfield Township:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) silt
Ioam, dark brown (10 YR 3/3) when rubbed ; moderate,
medium and fine, granular strueture; frisble; common
roots; neutral; abrupt, smooth boundary.

All—9 to 15 inches, very dary gray (10YR &/1) silt loam,
very dark grayish brown (10YR 3/2) when rubbed;
weak, fine, subangular blocky structure; friable,
common r1o0ts; neutral;, gradual, wavy boundary.

Al2—15 to 23 inches, black (10YR 2/1) silt loam, very dark
gray (HOYR 3/1) when rubbed; weak, coarse, sub-
angular blocky structure parting to moderate, fine,
subangular blecky; friable; common roots; neutral;
clear, wavy boundary.

B2g—23 to 38 inches, dark-gray (I0YR 4/1) sili loam; few,
fine, faint, grayish-brown (10YR 5/2) and yellowish-
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brown (1I0YR 5/6) mottles and many, medium,
distinct, dark yellowish-brown (10YR 3/4) mottles;
weak, medium and coarse, subangular blocky strue-
ture; friable; few roots; neutral; gradual, wavy
houndary.

B3g—38 to 45 inches, dark-gray (I0YR 4/1) sandy loam;
many, medium, distinct, brown (10YR 5/3) and
yellowish-brown (10YR 5/4) mottles; massive; friable;
5 percent pebbles; mildly alkaline; gradual, wavy
boundary.

Clg-—45 to 60 inches, dark-gray (10YR 4/1) and gray (10YR
5/1) loamy sand; ecommon, medium, distinct, dark
vellowish-brown (10YR 4/4) mottles and common,
medium, prominent, dark-red (2.5YR 3/6) mottles;
massive; very friable to loose; 5 percent pebbles;
mildly alkaline, calcareous; clear, wavy houndary.

©2—60 o 70 inches, brown (10YR 5/3) and dark-gray (N 4/0)
sand; single grained; loose; 10 percent pebbles;
mildly alkaline, caleareous.

The depth to calcarecus material is typically 30 to 30 inches.
Reaction in the solum ranges from slightly acid to moderately
alkaline but is commonly neutral or mildly alkaline.

The A horizon is black (10YR 2/1), very dark gray (10YR
3/1), or very dark grayish brown (10YR 3/2).

The B horizon is commonly dark gray (10YR 4/1 and
4/0), gray (10YR 5/1), and grayish brown (10YR 5/2). Mottles
have a hue of 10YR and 7.5YR, value of 3 to 5, and chroma
of 3 through 6. The B2 horizon is commonly silt loam and silty
clay loam, but in some places it is loam and clay loam,

The C horizon is dark gray (10YR 4/1 and 4/0) or gray
10YR 5/1). It has motéles similar to those of the B horizon
but that have a hue of 2.5YR in some places. The C horizon
is highly stratified in the lower part with clay loam, silty clay
loam, sandy loam, and loamy sand. Sand and, in places, gravel
are at a depth of 5 to 8 feet.

Sloan soils are part of the drainage sequence that includes
well drajned Stonelick and Genesee soils, moderately well
drained Eel soils, and somewhat poorly drained Shcals. Sloan
soils have a darker colored A horizon than Stonelick, Genesee,
and Eel soils. They lack the more highly developed, more
clayey B horizon of Westland soils. They contain more sand
in the solum than Patton soils. Sloan soils lack the dark-
colored, buried soil of Algiers soils.

Sn—~Slean silt loam. This nearly level soil is on flood
plains, commonly in depressions near the base of sloping
soils. Areas cover 2 to 30 acres.

Included with this soil in mapping are Eel and Shoals
soils and soils that have a surface layer of loam, silty
clay loam, or clay loam. Where this soil extends up small
waterways, Algiers soils are also included.

This soil is subject to flash flooding, particularly along
small streams. Because it formed in alluvium that has a
high content of lime, additional lime is generally not
needed for crops. A seasonal high water table and flooding
are limitations for nonfarm uses. Capability unit I1Iw-3;

woodland suitability group 2wl.

Stonelick Series

The Stonelick series consists of well-drained, nearly
level soils that formed in recent and old alluvium eroded
from glacial till. These soils are on the flood plains of the
major streams and their tributaries. The native vegetation
was hardwood forest in which beech, elm, sycamore, ash,
oak, and maple were dominant.

In a representative profile, the surface layer is brown
loam 8 inches thick. The substratum extends to a depth of
80 inches. The upper 6 inches is yellowish-brown loam. The
next 11 inches is yellowish-biown and dark yellowish-
brown sandy loam. The next 9 inches is yellowish-brown
loamy sand. The lower 26 inches is yellowish-brown

gravelly sand.
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The available water capacity is low, and Stonelick soils
tend to be droughty. Permeability is moderately rapid, and
surface runoff is slow. These soils are subject to occasional
flooding. The Toot zone is shallow and is commonly neutral
to mildly alkaline.

Stonelick soils are used mainly for permanent pasture
and woodland, although some corn, wheat, and oats are
orown. A large acreage that is subject to periodic flooding
1sidle and is reverting to forest.

Representative profile of Stonelick loam, in a cultivated
field 3 miles north of Hillshoro on U.S. Highway 62, %
mile west on Evans Road, and 125 feet south of road and
Clear Creek, in Liberty Township:

Ap—0 t 8 inches, brown (10YR 4/3) loam; weak, fine and
medium, granular structure; very friable; common
roots; neutral; abrupt, smooth boundary.

C1—8 to 14 inches, yellowish-brown {10YR 5/4) loam; weak,
coarse and medium, granular structure; very friable;
few roots; mildly alkaline, calearecus; clear, wavy
boundary.

C2—14 to 25 inches, yellowish-brown (10YR 5/4) and dark
vellowish-brown (10YR 4/4) sandy loam; massive;
very friable; 5 percent pebbles; mildly alkaline,
calcareous; clear, wavy boundary.

C3—25 to 34 inches, yellowish-brown {10 YR 5/4) loamy sand;
single grained; locse; 10 percent pebbles; mildly
alkaline, calcareous; gradual, wavy boundary.

C4—34 to 60 inches, yellowish-brown (I0YR 5/4) gravelly
sand; single grained; loose; 25 percent gravel: mildly
alkaline, calcareous.

Depth to loose sand ranges from 20 to 40 inches. Gravel
content is 5 to 25 percent. Reaction in the profile ranges from
neutral to moderately alkaline.

The Ap horizon is brown (}0YR 5/3), dark brown (10YR
4/3), vellowish brown (10YR 5/4), or dark yellowijsh brown
(10YR 4/4). Proefiles in undisturbed areas have an Al horizon
that is very dark grayish brown (10YR 3/2) or dark grayish
brown (F0YR 4/2) and is I to 3 inches thick.

The C horizon is commonly yellowish brown {(10YR 5/4 and
5/68), brown (10YR 4/3 and 5/3), or dark yellowish brown
{10YR 4/4), but it has a hue of 7.5Y R in places.

Stonelick soils are part of the drainage sequence that in-
cludes well drained Cienesee soils, moderately well drained Eel
soils, somewhat poorly drained Shoals soils, and very poorly
drained, dark-colored Sloun soils. They lack the B horizon of
Fox and Casco soils, and they contain less clay than Genesee
and Ross soils. Stonelick soils lack the dark-colored A horizon
of Ross soils, and they are shallower to calcareous sand and
gravel than Ockley soill.

St—Stonelick loam. This nearly level soil is on flood
plains, high water channels, and slight rises. Areas range
from 2 to 50 acres. Slopes aré mostly 0 to 2 percent, but
some are as much as 4 percent.

Ineluded with this soil in mapping are Genesee and

Eel soils, dark-colored Ross soils, and soils that have a
surface Jayer of sandy loam.
_ This soil is droughty and is subject to occasional flood-
ing. Because it formed in alluvium that has a high content
of lime, additional lime is generally not needed for crops.
Droughtiness and flooding are the main limitations for
farming and for nonfarm uses. Capability unit IIs-2;
woodland suitability group Zol.

Thackery Series

The Thackery series consists of moderately well drained,
nearly level to gently sloping soils. These soils formed in
loess or alluvium over material weathered from calcareous
sand and gravel. They are on stream tferraces in the
Wisconsin and Illinoian glaciated areas. The native
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vegetation was hardwood forest in which beech, hickory,
oak, and sugar maple were dominant.

In a representative profile in a cultivated area, the sur-
face layer is dark grayish-brown silt loam 8 inches thick.
The subsurface layer is brown silt loam 4 inches thick.
The subsoil extends to a depth of 50 inches. The upper 6
inches is yellowish-brown silty clay Joam. The next 12
inches is yellowish-brown clay loam that has grayish-
brown and yellowish-brown mottles. The next 8 inches is
grayish-brown gravelly clay loam that has yellowish-brown
and brown mottles. The lower 12 inches 1s gray gravelly
sandy clay loam that has yellowish-brown mottles. The
substratum, to a depth of 62 inches, is brown and gray,
loose sand and gravel.

The available water capacity is high in Thackery soils.
Permeability is moderate in the solum and rapid in the
substratum. Surface runoff is slow to medium, depending
on slope. The root zone is deep and is commonly slightly

acid to strongly acid.

Thackery soils are used mainly for corn, soybeans,
wheat, and grass-legume mixtures for hay and pasture. A
small acreage is in woodland and permanent pasture.

Representative profile of Thackery silt loam, 2 to 6
percent slopes, in a cultivated field 2jz miles north of
Hillshoro on U.S. Highway 62, % mile east-southeast of
U.S. Highway 62, and % mile north of Clear Creek, in

Liberty Township:

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

A2—8 to 12 inches, brown (L0YR 5/3) silt loam, weak, medium,
platy structure; friable; few roots; dark grayish-brown
{I0YR 4/2) coatings on ped faces; medium acid; clear,
smooth boundary.

B1t-—12 to 18 inches, yellowish-brown (10YR 5/4) silty clay
loam; weak, fine and medium, subangular blocky
structure; friable; few roots; thin, very patehy, dark-
browvn (10YR 4/3) clay films on ped faces; medinm
acid; clear, wavy boundary. -

IIB21t—18 to 24 inches, yellowish-brown (10YR 5/4) clay
joam; many, medium, distinet, grayish-brown (10YR
5/2) mottles and few, medium, faint, yellowish-brown
(I0YR 5/6) motiles; moderate, medium, subanguiar
blocky structure; firm; few roots; thin, continuous,
dark-brown (10YR 4/3) elay films on ped faces; few,
fine, prominent, black (10YR 2/1) stains and concre-
tions; 10 percent pebbles; strongly acid; clear, wavy
boundary.

I1IB22t—24 tc 30 inches, yellowish-brown (10YR 5/4) clay
loam; many, medium, distinet, grayish-brown {10YR
5/2) mottles and few, fine, faint, yellowish-brown
{I0YR 5/8) mottles; moderate, fine and medium,
subangular blocky structure; firm; thin, patchy, dark-
brown {7.5YR 4/4) clay films on ped faces; few, .ﬁne,
prominent, black (10YR 2/1) stains and coneretions;
10 percent pebbles; medium acid; gradual, wavy
boundary.

IIB23t—30 to 3§ inches, grayish-brown (10YR 5/2) gravelly
clay loam; many, fine and medium, distinet, yellow-
ish-brown (10YR 5/8) mottles and few, fine, distinct,
brown {10YR 4/3) mottles; weak, coarse, subangular
blecky structure; firm; thin, very patchy, dark-brown
(7.5YR 4/4) clay films on ped faces; few, fine, dis-
tinet, black (I0YR 2/1) stains and concretions; 20
percent gravel; slightly acid; clear, wavy boundary.

IIB3—38 to 30 inches, gray (I0YR 5/1) gravelly sandy clay
loam; common, medium, distinet, yellowish-brown
(L0YR 5/4 and 5/6) mottles; weak, coarse, subangular
blocky structure; friable; few, fine, prominent, biack
(10YR 2/1) stains and concretions; 25 percent gravel;
neutral; clear, irregular boundary.
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IIC—350 to 62 inches, brown (10 YR 5/3) and gray (10YR 5/1}
sand and gravel; single grained; locse; 45 percent
gravel and cobbles; mildiy alkaline, calcareous.

The thickness of the solum and the depth to calearecus
loose sand and gravel range from 40 to 60 inches, The loess or
silty alluvium is 10 to 30 inches thick. Reaction in the solum
is medium acid or strongly acid in the A2 horizon through the
upper part of the B2t horizon, is medium acid or slightly acid
in the lower part of the B2t horizon, and is neutral or mildly
alkaline in the B3 horizon.

The Ap horizon has a hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. Profiles in undisturbed areas have an A1l hori-
zon that is very dark grayish brown (10 YR 3/2), very dark gray
(10YR 3/1), or dark gray (10¥R 4/1) and is 2 to 4 inches thick,
The A2 horizon, or in some profiles an A&B horizon or a B&A
horizon, is yellowish brown (10YR 5/4), brown (10YR 4/3
and 5/3}, or light yeliowish brown (10YR 6/4).

The B1t horizon and the upper part of the B2t horizon
have a hue of 10YR and 7.5YR, value of 4 and 5, and chroma
of 3 or 4. The lower part of this B2t horizon has a chroma
of 2 or less. The Bt horizon is silty clay loam, elay loam, or
sandy clay loam. The lower part of the B2t horizon is gravelly
in some places. Clay films are thin and medium and very
patehy to continuous. They have a hue of I0YR and 7.5YR,
value of 3 to 5, and chroma of 3 to 6. Mottles that have a
chroma of 2 or less begin at a depth of 12 to 26 inches. They are
grayish brown (10YR 5/2), dark gray (10YR 5/1), and light
brownigh gray (10YR 6/2).

The B3 horizon commonly has a hue of 10YR, value of
4 and 5, and chroma of 0 to 4. It is silty clay loam, clay loam, or
sandy clay leam and is gravelly in places.

The C horizon is commonly brown ((0YR 5/3 and 4/8)
or yellowish brown (10 YR 5/4). In places it has mettles of gray
(10YR 5/1), dark gray (10YR 4/1), and dark grayish brown
{10YR 5/2). The colors of the matrix and mottles are reversed
in some profiles.

Tha-ckery soils are part of the drainage sequence that includes
well-drained Ockley soils, somewhsi poorly drained Sleeth
soils, and very poorly drained, dark-colored Westland soils.
They differ from Ockley soils in having low-chroma mottles in
the B horizon. Thackery soils are not so gray in the subsoil as
Sleeth soils, and their solum is more acid than that of Eel soils.

ThA—Thackery silt loam, 0 to 2 percent slopes. This
nearly level soil is on slightly convex stream terraces.
It is between Ockley and Sleeth soils and is also adjacent
to dark-colored Ross soils and other alluvial soils. Areas
are narrow to broad, somewhat irregularly shaped, and
generally elongated. They cover 5 to 20 acres.

Included with this soil in mapping are a few areas of
Sleeth soils. A few areas of dark-colored Westland soils
are included in narrow bands along drainageways and
in slight depressions at the head of drainageways. Also
included are a few small areas that have a surface layer
of loam that contains a small amount of gravel.

This soil has few limitations for farming. Tt is well
suited to nursery crops, truck crops, and sod production.
A seasonal high water table and rapid permeability in
the underlying gravel and sand are limitations for some
nonfarm uses. Capability unit I-1; woodland suitability
group lol.

ThB—Thackery silt loam, 2 to 6 percent slopes. This
gently sloping soil is mostly in long, narrow bands along
streams. It is also in narrow to broad, long, somewhat
irregularly shaped areas on slightly convex stream ter-
races. Areas cover 5 to 20 acres. This soil has the profile
described as representative of the series.

Included with this soil in mapping are a few areas of
Sleeth scils. A few areas of dark-colored Westland soils
are included in narrow bands along drainageways and in
slight depressions at the head of drainageways. Also
inchided are areas of moderately eroded Thackery soils.
Some of these areas have a surface layer of loam to sandy
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loam that contains a small amount of gravel. Some areas
of Ockley soils are also included.

The hazard of erosion is moderate, and some measures
for controlling erosion are necessary if this soil is culti-
vated, The soil is suited to nursery crops, truck crops,
and sod production. Slope and the rapid permeability
in the underlying gravel and sand are limitations for
some nonfarm uses. Capability unit Ile-1; woodland

suitability group lol.

Trappist Series

The Trappist series consists of well-drained, gently
sloping to steep soils that formed in loess and the under-
lying residual or colluvial material. They are on uplands,
footslopes, and benches in the unglaciated part of the
county. The native vegetation was a forest of oak, hickory,
vellow-poplar, and pine.

In a representative profile, the surface layer is dark-gray
silt loam 1 inch thick. The subsurface layer is brown silt
loam 5 inches thick. The subsocil extends to a depth of
97 inches. The upper 3 inches is yellowish-brown silty
clay loam that has brown mottles. The next 5 inches is
brown silty clay loam. The next 7 inches is brown shaly
silty clay. The lower 6 inches is brown very shaly silty
clay loam. The substratum, to a depth of 32 inches, is
dark-brown and yellowish-red very shaly silty clay
Ioam. Shale bedrock is at a depth of 32 inches.

The available water capacity is medium to low in
Trappist soils. Permeability is slow, and surface runoff
is medium. The root zone is moderately deep and is
commonly strongly acid to extremely acid.

Trappist soils are mostly in forest. Corn, wheat, and
tobacco are grown on some less eroded, less sloping areas.
Some areas are in permanent pasture, and some are idle
and are reverting to forest.

Representative profile of Trappist silt loam, 18 to 25
percent slopes, in an uncultivated area 3} miles north of
Sinking Spring on State Route 41, and 275 feet east of

State Route 41 and roadside park, in Brush Creek
Township:

Al—0 to 1 inch, dark-gray (10YR 4/1) silt loam; weak, fine,
granular strueture; very friable; many roots; 4 per-
cent shale fragments; very strongly acid; abrupt,
smooth boundary.

A2—1 {0 6 inches, brown (10 YR 5/3) silt loam; weak, medium,
subangular blocky structure parting to moderate,
fine, granular; friable; many roots; 4 percent shale
fragments; very strongly acid; clear, smooth boundary.

B1—6 to 9 inches, yellowish-brown (10YR 5/4) silty clay loam;
gommon, fine, faint, brown (I0YR 5/3) mottles;
wealk, fine and medium, subangular bloeky structure;
friable; common roots; 4 percen$ shale fragments;
very strongly acid; cleaz, smooth boundary.

B21t—9 to 14 inches, brown (7.5YR 5/4) silty elay loam;
moderate, fne, subangular blocky structure; friable;
common roots; thin, very patchy, reddish-brown
{(5YR 5/4) clay films on ped faces; 4 percent shale
fragments: very strongly aeid; clear, wavy boundary.

1IB226—14 o 21 inches, brown (7.5 YR 4/4) shaly silty.clay;
moderate, fine, subangular blecky structure; firm;
common roots; thin, patchy, reddish-brown (5YR
5/4) clay films on vertical and horizontal ped faces;
40 percent shale fragments; very strongly acid;
gradual, wavy boundary. .

TIB3—21 to 27 inches, brown (7.5YR 4/4) very shaly silty
clay loam; weak, fine and medium, subangular blocky
structure; firm; common roots; 55 percent shale
fragments; very strongly scid; gradual, wavy
boundary.
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I1C—27 to 32 inches, dark-brown (7.56YR 4/4) and yellowish-
red (BYR 4/6) very shaly silty clay loam; moderate,
thin and medium, relict, platy structure and small
pockets of weak, coarse, subangular blocky structure;
firm; many light vellowish-brown (10YR 6/4), light
brownish-gray (10YR 6/2), and pink (7.5YR 7/4)
coatings on shale fragments; extremely acid; clear;
wavy boundary.

IIR—32 inches, acid, black, fissile shale bedrock.

The solum is 20 to 40 inches thick, and the loess mantle is
4 to 18 inches thick. The depth to shale bedrock ranges from
20 to 40 inches but is commonly 24 to 34 inches. Reaction
ranges from strongly acid to extremely acid except where the
so0il has been limed.

Profiles undisturbed by plowing have an Al horizen that is
very dark grayish brown (10YR 3/2), dark grayish brown
(10YR 4/2), or dark gray (10YR 4/1) and iz 1 to 3 inches
thick. Profiles in plowed areas have an Ap horizon that is
dark brown (10YR 4/3), brown {10YR 5/8), or yellowish
brown (10YR 5/4). The A2 horizon is brown (0YR 5/3 and
4/3} or yellowish brown (10YR 5/4).

The B2t horizon has a hue of 7.5YR and 10YR, value of 4
and 5, and chroma of 4 and 6. If is silty clay loam, silty clay,
or clay and is shaly in places.

In the C horizon, the matrix and shale fragment coatings
have a hue of 10YR to 5YR, value of 4 10 7, and chroma of
1 to 6. In many places the colors are variegated.

Trappist soils are next to Colyer and Muse soils. They are
shallower {o shale bedrock than Muse soils. Unlike Wellston
soilg, Trappist soils are underlain by shale bedrock. They are
deeper to shale bedrock than Colyer soils, and they lack the
glacial till of Cana soils.

TrE~Trappist silt loam, 18 to 25 percent slopes. This
steep soil is on ridgetops and toe slopes in the unglaciated
uplands. It is mostly in long aress, but some areas are
narrow to broad and oval or rounded to irregularly
shaped. Many areas extend perpendicular to drainage-
ways for several hundred feet. Some areas cover as much
as 85 acres, but most are 3 to 25 acres. In most places
slopes are convex and are 150 to 450 feet long. This soil
hag the profile described as representative of the series.

Included with this soil in mapping are some areas of
moderately eroded or severely eroded Trappist soils that
have a shaly or finer textured surface layer. These areas
are dissected by shallow to deep gullies, support little or
no vegetation, and have scattered bedrock outecrops.
Also included are many areas of Colyer soils that have a
shaly surface layer, a few areas of Cana soils, a few areas
of Wellston soils, and a few areas of a redder, well-drained
soil. Some seep areas, springs, and soil slumps are in-
cluded in the middie or at the base of many slopes.

Slopes, susceptibility to erosion and to soil slumping,
and depth to bedrock are severe limitations for farming
and for nonfarm usea. The soil is suited to trees and other
permanent vegetation. Capability unit IVe-5; woodland
suitability group 2rl.

TsB—Trappist-Muse silt loams, 2 to 6 percent slopes.
These gently sloping soils are on ridgetops, toe slopes, and
benches in the unglaciated uplands. They are mostly in
long areas, but some areas are narrow to broad and oval
or rounded to irregularly shaped. Areas range from 3 to
25 acres, but most are 3 to 12 acres. In most places slopes
are convex and are 150 to 450 feet long. This mapping
unit is about 50 percent Trappist soils and 35 percent
Muse and other soils,

These soils have profiles similar to the ones described
asrepresentative of the Trappist and Muse series. They are
next to or associated with Colyer, Nicholson, Bratton,

Opequon, and Cana soils.
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Included with these soils in mapping are a few areas of
a moderately well drained soil in slight depressions and
slong drainageways. This soil formed in acid, clayey
residuum weathered from shale. Also included are many
areas of Wellston soils and a few areas of a redder, well-
drained soil in more sloping, eroded places.

These soils have moderately low natural fertility, and
they require a large amount of lime for cultivated crops.
The hazard of erosion is moderate, and some measures
are needed for controlling erosion if cultivated crops are
grown. Slow permeability, depth to bedrock, and a mod-
erate shrink-swell potential are limitations for many
nonfarm uses. Capability unit Ile—4; woodland suitability
group 2ol.

TsC2—Trappist-Muse silt loams, 6 to 12 percent slopes,
moderately eroded. This mapping unit is about 60 percent
Trappist soils and 40 percent Muse and other soils. These
goils form such an intricate pattern that it is not practical
to show them separately at the scale of mapping used.
These sloping soils are on ridgetops, toe slopes, and
benches of the unglaciated upland. The soil areas are
narrow to broad, and oval or rounded to irregularly
shaped, but most are long and have convex slopes 150 to
450 feet long. Areas range from 3 to 25 acres in size but
generally are 3, to 12 acres. The Trappist soil has a profile
similar to the) one described as representative of the
Trappist series, except for color, texture, and thickness
of the surface layer. The Muse soil has the profile described
as representative of the Muse series.

Included with these soils in mapping are many areas
of slightly eroded Trappist-Muse soils in woodland and
pasture; a few areas, along drainageways, of a moderately
well drained soil that formed in residuum weathered
from acid clayey shale; and many steeper, severely
eroded areas, of Colyer soils, Wellston soils, and a redder,
well-drained soil that is dissected by shallow gullies and
has a surface layer of shaly silty clay loam. The severely
eroded areas are identified on the soil map by spot symbols.

These soils have low natural fertility, and they require
large amounts of lime if certain crops are grown. Erosion
and slope are limitations to farm uses of this soil. Slope,
slow permeability, depth to bedrock, a moderate shrink-
swell potential, and soil slumping are limitations to
nonfarm uses. Capability unit [ITe-5; woodland suita-
bility group 201.

TsD2—Trappist-Muse silt loams, 12 to 18 percent
slopes, moderately eroded. This mapping unit is about
65 percent Trappist soils and 35 percent Muse and other
soils. These soils form such an intricate pattern that it 1s
not practical to show them separately at the scale of
mapping used. The moderately steep solls occupy the side
slopes of narrow ridgetops, and toe slopes on unglaciated
upland. The soil areas are narrow to broad, and oval or
rounded to irregularly shaped, but most areas are long
and have convex slopes 150 to 450 feet long. They range
from 3 to 36 acres in size but generally are 3 to 15 acres.
The Trappist soil has a profile similar to the one described
as representative of the Trappist series, except for color,
texture, and thickness of the surface layer.

Included with these soils in mapping are many areas of
slightly eroded Trappist and Muse soils in pasture and
woodland and a few areas of a moderately well drained -
soil that weathered in residuum from acid clayey shale
along drainageways. Also included are few to many areas
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of Colyer, Wellston, and Cana soils and a redder, well-
drained soil and some seepy areas and springs at the base
of many slopes. Other inclusions are many sareas of
severely eroded Trappist and Muse soils that are dissected
by shallow gullies. Arsag that, in many places, have a
shaly, finer textured surface layer, little or no vegsiative
cover, and a few outcrops of bedrock are identified on
the soil map by a spot symbol.

A considerable part of the acreage is in permanent
pasture or weodland. The soils are sutted to permanent
vegetation, but they have severe limitations for cultivated
crops. Slope, slow permesbility, depth to bedrock, and
soil slumping are severe Hmitations to nonfarm uses.
Capability unit IVe-5; woodland suitability group 2rl.

Tuscarawas Series

The Tuscarawas series consists of moderately well
drained and well drained, sloping to very steep soils that
formed in channery colluvium and in residuum weathered
from clayey acid shale. These soils are in areas downslope
where colluvivm has accumulated, on toe slopes, and on
benches of dissected unglaciated uplands. The native
vegetation was a hardwood forest of oak, hickory, yellow-
poplar, maple, and beech.

In a representative profile, in a forested area, a layer of
hardwood leaf litter, 1 inch thick, is on the surface.
Beneath this the surface layer is very dark grayish-brown
and dark grayish-brown channery silt loam @ inches
thick. The subsoil extends to a depth of 45 inches. The
upper 6 inches is yellowish-brown channery silt loam. The
next 8 inches is yellowish-brown channery clay loam.
The next 13 inches is yellowish-brown channery clay loam
mottled with light brownish gray. The lower 9 inches is
light yellowish-brown silty clay mottled with gray and
yellowish brown. The substratum, to a depth of 60 inches,
is light yellowish-brown silty clay mottled with gray and
yellowish brown.

The available water capacity 1s medium to low. Permea-
bility is moderate in the upper part of the solum and slow
in the Jower part. Surface runoff is medium to rapid,
depending on the slope. The root Zone is moderately deep
to deep, and is medium acid to extremely acid.

Tuscarawas soils are mainly in forest. In the past, some
of the areas were cleared for pasture and erops. Now much
of this land is idle and reverting to forest.

Representative profile of Tuscarawas channery silt
loam, 18 to 35 percent slopes, in a forested area, 2% miles
south-southwest of Carmel, 0.4 mile south of Millerstown
Road, 300 yards south-southeast of farmstead on Wash-
burn Hill, in Brush Creek Township:

O1—1 inch to 0, deciduous hardwood leaf litter and partly
decomposed leaf litter.

All—0 %o 1 inch, very dark grayish-brown (10YR 3/2)
channery silt loam; moderate, fine, granular structure;
very friable; many roots; 20 percent coarse fragments;
slightly acid; abrupt, smooth boundary.

A12—1 to 9 inches, dark grayish-brown (10YR 4/2} channery
gilt loam; moderate, medium, granular struciure;
very friable; many roots; 25 percent coarse fragments;
medium aeid; clear, smeoth boundary.

B1t—9 to 15 inches, yellowish-brown (10YR 5/4) channery
heavy silt loam; weak, fine and medium, subangular
blocky strueture; friable; common roots; thin, very
patehy dark-brown (10YR 4/3) and brown (10YR
5/3) clay films on ped faces and on ecoarse fragments ;
dark grayish-brown (10YR 4/2) organic coatings in
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old root channels; 23 percent eoarse fragments;
strongly acid; clear, wavy boundary.

B21t—15 to 23 inches, yellowish-brown (10YR 5/6) channery
clay loam; moderate, fine and medium, subangular
blocky strueture; friable; common roots; thin, patehy
brown (7.5YR 4/4) clay films on ped faces and
on coarse fragments; dark grayish-brown (10 YR 4/2)
organic coatings in old root channels; 25 percent
coarse fragments; very stromgly acid; clear, wavy
boundary.

B22t—23 to 36 inches, yellowish-brown (I0YR. 5/4) channery
clay loam; common, medium, distinct, light brownish-
gray (10YR 6/2) mottles; weak, medium and coarse,
subangular blocky structure; friable; few roots;
thin, very paichy, brown (7.3YR 4/4) and (10YR
5/3) clay films on ped faces and coarse fragments;
50 percenmi coarse fragments; very sirongly acid;
abrupt, wavy boundary.

IIB3--36 to 45 inches, light yellowish-brown (2.5Y 6/4) siliy
clay; common, medium, distinct mottles of gray
(10YR 6/1) and yellowish brown (10YR 5/6);
weak, coarse, subangular and moderate, fine, angular
blocky structure; firm; few roots; 5 percent coarse
fragments; extremely acid; gradual, wavy boundary.

T1C—45 to 60 inches, light yellowish-brown (2.5Y 6/4) silly
clay; many, medium, distinct mottles of gray (10YR
6/1) and few, medium, distinet mottles of vellowish
brown (10YR 5/6); massive; very firm; few roots;
5 pereent coarse fragments; extremely acid.

The solum is 20 to 50 inches thick, and the depth to shale
bedrock is 3.5 to 6 feet. The upper part of the solum is 10 to 50
pereent sandstone fragments, and the lower part is as much as
10 percent shale fragments. The upper part of the solum is
slightly acid to very strongly acid and the lower part of the
solum and the C horizon range from very strongly acid to ex-
tremely-acid. :

The A horizon is dark grayish brown (L0YR 4/4), grayish
brown (10YR 5/2}, and dark brown {10YR 4/3). In undisturbed
profiles, the Al horizon is very dark grayish brown (10YR
3/2), dark brown (10YR 3/3), or very dark brown {I0YR
2/2) and 1 to 3 inches thick.

The Bt horizon is moest commonly yellowish brown (10YR
5/4 and 5/6) or brown (10YR 4/3 and 5/3) and 10 to 30 inches
thick. It is silt loam, loam, or c¢lay loam, that are channery
in places. Clay films are thin, patehy and very patchy, and are
dark brown (10YR 4/3), brown (10YR 4/3 and 5/3) and (T.5YR
4{4), and yellowish brown (10YR 5/4).

The B3 and C horizons are light yellowish brown (2.5Y 6/4)
and light olive brown (2.5Y 5/4 and 5/6), and have common
to many mottles of gray (10YR. 6/1), yellowish brown (10YR
3/4 and 5/6), and brown (7.5YR 5/4 and 4/4).

Tuscarawas soils are adjacent to Berks, Muskingum, Neo-
toma, Colyer, and Trappist soils. Unlike Berks, Muskingum,
and Neotoma soils, they are underlain by shale bedrock, and
they lack a dark-colored A horizon, which Neotoma soils have.
They are deeper to shale bedrock than Colyer and Trappist
soils.

TuD—Tuscarawas channery silt loam, 6 to 18 percent
siopes. This sloping to moderately steep soil is on colluvial
toe slopes, and benches in unglaciated upland. Areas are
generally small and rounded to somewhat rounded, but
some areas are as much as 200 to 300 feet long. They have
convex slopes 60 to 400 feet long, and generally cover
2 to 15 acres, but some are as many as 27 acres. This soil
is adjacent to or closely associated with Colyer, Trappist,
and Muse soils. In places the surface layer is as much
as 25 percent sandstone and shale fragments, but the
percentage varies considerably from place to place.

Included with this soil in mapping are many areas of
moderately eroded Tuscarawas soils and a few small
areas of severely eroded Tuscarawas soils. Also included
are some areas of soils having a thin deposit of glaciated
material. Some seeps and springs are in areas of this
soil.
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A considerable part of this soil is in pasture or forest.
The soil is more suited to permanent vegetation than to
eultivated crops. Slope, susceptibility to erosion, soil
slumping, depth to bedroek, and stoniness are limitatlons
to the use of this soil for farming and for nonfarm purposes.
Capability unit TVe-5; woodland suitability group 2ws.

TuF—Tuscarawas channery silt loam, 18 to 35 percent
slopes. This steep to very steep soil is on hillsides in the
unglaciated upland. Areas are 150 to 650 feet wide and
Y% to % mile long. They are generally 4 to 22 acres, but some
are as much as 63 acres. Slopes are basically convex, and
on them are many depressions and benches. This soil
has the profile described as representative of the series.
It is adjacent to and downslope from the steeper Berks,
Muskingum, and Neotoma soils and is adjacent to or
closely associated with Colyer, Trappist, and Muse soils.
In places the surface layer 1s as much as 35 percent frag-
ments of sandstone and shale, but the number of fragments
varies considerably from place to place.

Included with this soil in mapping are some areas of
moderately eroded and severely eroded Tuscarawas soils
that have a finer textured surface layer dissected by
gullies. These soils also contain many fragments of sand-
stone and shale. Also included are steeper Tuscarawas
soils that are shallower to bedrock and have a finer
textured surface layer,

This soil is suited to permanent vegetation, particularly
trees, and most of the areas are in forest. Slope, suscepti-
bility to erosion, soil slumping, depth to bedrock, and
stoniness are severe limitations to nonfarm use. Capabil-
ity unit VIe-3; woodland suitability group 2w3.

Warsaw Series

The Warsaw series consist of well-drained, nearly level
to gently sloping soils that formed in outwash underlain
by calcareous sand and gravel at a depth of 24 to 40
inches. These soils are on stream terraces. The native
vegetation was prairie grasses, hickory, oak, and other
hardwood trees.

In a representative profile, in a cultivated field, the
upper part of the surface layer is very dark grayish-brown
silt loam 11 inches thick. The lower part, to a depth of
16 inches, is very dark grayish-brown loam. The subsoil,
to a depth of 28 inches, is dark yellowish-brown gravelly
clay loam. The substratum, to a depth of 60 inches, is
dark yellowish-brown, Joose sand and gravel.

The available water capacity is medium to low in
Warsaw soils. Permeability is moderate in the subsoil
and rapid in the substratum. These soils are droughty in
dry seasons. The content of organic matter in the surface
layer is high. The root zone is moderately deep and is
commonly slightly acid to strongly acid.

Warsaw soils are used mainly for corn, wheat, soybeans,
and grass-legume mixtures for hay and pasture. A small
acreage is in permanent pasture or woodland.

Representative profile of Warsaw silt loam, 0 to 2
percent slopes, in a cultivated field, 1 mile south-southwest
of Monroe, 550 yards west of Monroe Road, and one-
fourth mile north-northeast of Lee’s Creek, in Fairfield
Township:

Ap—0 to 5 inches, very dark grayish-brown (10YR. 3/2) siit
loam; moderate, fine and medium, granular structure;
friable; many roots; slightly acid; abrupt, smooth
houndary.
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AI2—5 to 11 inches, very dark grayisk-brown (10YR 3/2)
gilt loam; moderate, medium and coarse, granular
structure; friable; common roots; slightly acid;
gradual, wavy boundary.

A13—11 to 16 inches, very dark grayish-brown (10YR 3/2)
loam; common, medium, distinet, dark yellowish-
brown (10YR 4/4) mottles; moderate, fine and
medium, subangular blocky structure; friable; com-
mon roots; 4 percent pebbles; slightly acid; clear, wavy
boundary.

B21t—16 to 21 inches, dark yellowish-brown (10YR 4/4)
gravelly clay loam; weak, medium, subangular
blocky structure parting to moderate, fine and
medium, subangular blocky; firm; few roots; thin,
patehy, dark-brown (10YR 3/3) clay films on vertical
and horizontal ped faces; common, medium, distinect,
very dark gray (10YR 3/1) stains and concretions;
25 “percent pebbles; medium acid; gradual, wavy
boundary.

B22t—21 to 28 inches, dark yellowish-brown (10YR 4/4)
gravelly clay loam; weak, coarse, subangular blocky
structure parting to moderate, meédium, subangular
blocky; firm; few roots; thin, paichy dark-gray
(10YR 4/1) clay films on vertical and horizontal
ped faces; common, medium, prominent, very dark
grayish-brown (10YR 3/2) stains and concretions;
25 percent pebbles; neutral; clear, irregular boundary.

IIC—28 to B0 ineches, dark yellowish-brown (10YR 4/4} sand
and gravel; single grained; loose; few Toots; 75 percent
pebbles and cobbles; mildly alkaline, calcareous,

The thickness of the solum and depth to caleareous sand and

gravel is commonly 24 to 40 inches. Some profiles have a

mantle of Ioess that is as much as 12 inches thick in plages.

The A horizon is slightly acid to strongly acid, and the B2t

horizon is medium acid tu strongly acid in the upper part and

slightly acid or neuiral in the upper part.
The A horizon is very dark grayish brown (10YR 3/2),

black (10YR 2/1), and very dark brown (10YR 2/2), and 12

to 18 inches thick.
The B2t horizon has hues of 10YR and 7.5YR, value of 3

and 4, and chroma of 4. It has thin patehy clay films of dark
brown. (10YR 3/3 and 4/3), very dark grayish-brown (10YR
3/2), or dark gray (10YR 4/1) and (N 4/0) and is 12 to 32
inchez thick. 1t is loam, clay loam, and sandy clay loam that
in places are gravelly. They are 10 to 35 percent gravel. In some
profiles tongues of this horizon extend 3 to 10 inches or more

into the C horizon.
The € horizon has hues of 10YR and 7.5YR, value of 3 and

4, and chroma of 4, and some profiles have dark grayish-brown
(10YR 4/2), light brownish-gray (10YR 6/2), or gray (10YR
5/1 and 6/1) mottles. In some profiles the matrix and mottle
colors are reversed.

Warsaw soils are associated with Wea and Fox soils in many
places. They are darker colored than Fox soils and are less
deep to caleareous sand and gravel than Wea soils. Warsaw
soils are shallower to sand and gravel and have a thinner dark-
colored A horizon than Ross soils. They have better matural
dr_al.inage and are shallower to sand and gravel than Westland
s01i8.

WaA—Warsaw silt loam, 0 to 2 percent slopes. This
nearly level soil is on stream terraces. The soil areas are
slightly convex, moderately broad, and irregularly shaped,
but most areas are elongated. They cover 10 to 40 acres.
Slopes are mostly 0 to 2 percent but range from 0 to 4
percent. This soil lies adjacent to and between the more
sloping Fox, Casco, and Ockley soils on uplands and Ross
and Genesee soils on flood plains.

Included with this soil in mapping are some areas of
moderately eroded Warsaw soils that have a thinner,
dark-colored surface layer that contains more gravel than
the surface layer of most Warsaw soils; a few areas of
Warsaw soils that have a surface layer of loam or gravelly
Joam; and some areas of Warsaw soils where 4 to 12
inches of lighter colored soil material from adjacent
more sloping areas has been deposited. Also included are
gome areas of Wea soils.
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This soil receives runoff and seepage from adjacent
more sloping areas. The hazard of droughtiness is
moderate.

This soil is suited to nursery crops, truck crops, and
god crops.

Aside from droughtiness, this soil has few, if any,
limitations to farm use. Rapid permeahility in the under-
Iying gravel and sand is a limitation to some nonfarm
uses. Capability unit IIs-1; woodland suitability group
201.

Wea Series

The Wea series consists of well-drained, nearly level
to gently sloping soils that formed in outwash underlain
by calcareous, stratified sand and gravel. These soils are
on stream terraces. The_ native vegetation was prairie
grasses intermixed with hickory, oak, and other hardwood
trees.

In a representative profile, in a cultivated area, the sur-
face layer is very dark grayish-brown silt loam to a depth
of 12 inches and is very dark grayish-brown loam to a
depth of 16 inches. The subsoil extends to a_depth of
48 inches. The upper 11 inches is brown clay loam: the
next 11 inches is brown gravelly clay loam; and the lower
10 inches is dark-brown gravelly clay loam. The sub-
stratum, to s depth of 60 inches, 1s dark yellowish-brown
and yellowish-brown, loose sand and gravel.
~ The available water capacity is medium. Permeability
is moderate in the subsoil and rapid in the substratum.
The content of organic matter is high. The root zone is
deep and is commonly slightly acid to strongly acid.

Wea soils are used mainly for corn, wheat, soybeans,
and grass-legume mixtures for hay and pasture. A small
acreage 1s In permanent pasture or woodland.

Representative profile of Wea silt loam, 2 to 6 percent
slopes, in a cultivated field 1 mile south of Monroe, 250
feet east of Monroe Road, one-fourth mile north of Lees
Creek, and 50 yards south of woods, in Fairfield
Township:

Ap—~0 to 8 inches, very dark grayish-brown (10YR 3/2)
8ilt loam; moderate, fine and medium, granular
structure; very friable; many roots; slightly acid;
abrupt, smooth boundary,

A12—8 {0 12 inches, very dark grayish-brown (10YR 3/2)
gilt loam; moderate, medium and coarse, granular
structure; friable; eommon roots; slightly acid;
gradual, wavy boundary.

Al3—12 to 16 inches, very dark grayish-brown (10YR 3/2)
loam; common, fine and medium, distinct, dark
yellowish-brown (10YR 4/4) motiles; moderate, fine
and medium, subangular blocky structure; friable;
common roots; 4 percent pebbles; medium aeid; clear,
wavy boundary.

B21t—186 to 27 inches, brown (7.5YR 4/4) clay loam; moderate,
medium and ecoarse, subangular blocky structure; firm
to friable; few roots; thin, very patchy, dark-brown
(I0YR 4/3 and 3/3) clay films on ped faces; 15 per-
cent pebbles; strongly acid; gradual, wavy boundary.

B22t—27 to 38 inches, brown (7.5YR 4/4) gravelly clay
loam; moderate, medium and coarse, subangular
blocky strueture; firm; thin and medium, patchy,
dark-brown (10YR 4/3 and 3/3) clay films on ped
faces; cominon, medium, distinet, very dark brown
(10Y R 2/2) stains and concretions; 25 percent pebbies;
medium acid; gradual, wavy boundary,

B23t—38 to 48 inches, dark-brown (7.5YR 4/4) gravelly clay
loam; weak, coarse, subangular blocky structure;
firm; thin and medium, patehy dark-gray (10YR
4/1) and dark-brown (10YR 3/3) clay films on
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vertical ped faces; common, medium and coarse,
distinet, very dark brown (10YR 2/2) stains and
concretions; 35 percent pebbles; neutral; abrupt,
irregular boundary.

JIC—48 to 60 inches, dark yellowish-brown {10YR 4/4)
and yellowish-brown (10YR 5/4) sand and gravel;
single grained; loose; 50 percent pebbles and cobbles ;
mildly alkaline, calcareous, .

The thickness of the solum and the depth to calcareous sand
and gravel are 40 to 70 inches. Some profiles have a mantle
of loess or silty alluvium that is as much as 12 inches thick
in places. The A horizon is slightly acid to medium acid; the
upper part of the B2t horizon is strongly acid, but the lower
part is slightly acid or neutral.

The A horizon is very dark grayish brown (I0YR 3/2),
very dark brown (10YR 2/2), and black (10YR 2/1) and 10
to 18 inches thick. It has moderate granular to weak or mod-
erate subangular blocky structure.

The B2t horizon is typically dark yellowish-brown (10YR
4/4 or 3/4) or brown and dark-brown (7.5YR 4/4) loam, elay
loam, and sandy clay loam. In places the lower part of the B
horizon is gravelly. The B2¢ horizon is 10 to 35 percent gravel.
It has thin and medium, patchy and very patchy clay films of
brown (10YR 4/3), dark brown (I0YR 3/3), dark grayish
brown (10YR 3/2}, or dark gray (10YR 4/1 and N 4/0), and
is commonly 26 to 36 inches thick, but ranges from 20 to 48
inches in thickness. In some profiles tongues on the B2t horizon
extend 3 to 10 inches into the C horizon.

The C horizon is dark yellowish brown (10YR 3/4 and 4/4),
and brown or dark brown (7.5YR 4/4). Some profiles have
light brownish-gray (10YR 6/2) or gray (100YR 5/1 and 6/1)
mottles. In some profiles matrix and motftle colors are reversed.

‘Wea soils are associated with Warsaw and Fox soils. They are
deeper to calcarecus sand and gravel than Warsaw and Fox
soils. Wea soils have a thinner, dark-colored A horizon than
Ross soils. They lack the underlying material of calcareous
loam glacial #ill, which Dana soils have.

WeA—Wea sil loam, 0 to 2 percent slopes. This nearly
level soil is on stream terraces. The soil areas are slightly
convex, moderately broad and irregularly shaped but are
mainly elongated. They cover 10 to 40 acres. This soil is
generally adjacent to and between the more sloping
areas of Fox, Ockley, and Casco soils on uplands and the
Ross and Geneses soils on flood plains.

Included with this soil in mapping are some areas of Wea
soils that have a 4- to 12-inch deposition of lighter colored
soil material from adjacent, more sloping areas. Also
included are a few areas of Wea soils that have a surface
layer of loam. Other inclusions are a few areas of Warsaw
soils and a moderately well drained soil, underlain by sand
and gravel, that is in slight depressions and along small
drainageways.

This soil receives runoff and seepage from adjacent
more sloping areas. It has few, if any, limitations to use
for farming. It is well suited to nursery crops, truck crops,
and sod production. Rapid permeability in the underlying
gravel and sand is a limitation to some nonfarm uses.
Capability unit I-1; woodland suitability group 1ol.

WeB—Wea silt loam, 2 to 6 percent slopes. This gently
sloping soil is on stream terraces. The soil areas are
slightly convex, in places broad and irregularly shaped but
generally long and narrow. They cover 10 to 40 acres and
generally are adjacent to and between the more sloping
Casco, Fox, and Ockley soils on uplands and the Ross and
Genesee soils on the flood plains. This soil has the profile
described as representative of the series. The hazard of

erosion is moderate.

Included with this soil in mapping are a few small
areas of moderately eroded Wes soils that differ from this
Wea soil in having a thinner surface layer of browner,
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more gravelly loam. Also included are a few areas of
Warsaw soils.

This soil is suited to nursery crops, truck farming, and
sod production. Some measures are needed to control
erosion if this soil is used for cultivated crops. Slope and
rapid permeability of the underlying gravel and sand are
limitations for some nonfarm uses. Capability unit Ile-1;
woodland suitability group lol.

Wellston Series

The Wellston series consists of well-drained, sloping
and moderately steep soils that formed in loess and the
restduum of sandstone and siltstone. These soils are on
ridgetops, toe slopes, and benches of the unglaciated
uplands. The native vegetation was forest in which
upland oak, sugar maple, yellow-poplar, and beech were
dominant.

In a representative profile, in a cultivated area, the
surface layer is dark grayish-brown silt loam 8 inches
thick. The subsoil extends to a depth of 38 inches. The
upper 6 inches is yellowish-brown silt loam; the next 10
inches is strong-brown silty clay loam; and the lower 14
inches is strong-brown channery silty clay loam mottled
with red. The substratum, to a depth of 44 inches, is
yellowish-brown channery clay loam. At a depth of 44
inches is sandstone bedrock.

The available water capacity is medium in Wellston
soils. Permeability is moderate, and surface runoff is
medium to rapid, depending on the slope. The root zone is
moderately deep and is commonly strongly acid.

A considerable acreage of the sloping Wellston soils on
ridgetops, benches, and toe slopes is used for wheat, oats,
corn, grass-legume mixtures for hay and pasture, and
tobacco. Moderately steep Wellston soils are used mainly
for woodland or pasture. Presently much of the land that
has been cleared is reverting to forest.

Representative profile of Wellston silt loam, 6 to 12
percent slopes, in a cultivated field, 2% miles south-
southwest of Carmel, 774 yards south-southwest of
Millerstown Road, and Y mile east of Milburn Road on
Washburn Hill, in Brush Creek Township:

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

B1—38 to 14 inches, yellowish-brown (10YR 5/4) silt loam;
weak, fine and medium, subangular blocky structure;
friable, common roots; medium acid; clear, wavy
boundary.

B21t—14 to 24 inches, strong-brown {(7.5YR 5/6) silty clay
loam; moderate, medium and fine, subangular blocky
structure; firm to friable; few roots; thin, patchy,

dark-brown (7.5YR 4/4) and brown (7.5YR 5/4)
clay films on ped faces; few, fine, prominent, black

(10YR 2/1) stains and concretions; 5 percent sand- -

stone fragments; strongly acid; clear, wavy boundary.

1IB22t—24 to 38 inches, strong-brown (7.5YR 5/6) channery
silty clay loam; commeon, fine and medium, prominent,
red (2.5 YR 4/6) mottles; moderate, fine and medium,
subangular blocky structure; firm; thin, patchy,
dark-brown (7.5YR 4/4)} clay films on ped faces; few,
fine, prominent, black {10YR 2/1) stains and con-
cretions; 15 percent sandstone fragments; very
strongly acid; clear, wavy boundary.

IIC—38 to 44 inches, yellowish-brown (I0YR 5/4 and 5/6)
channery clay loam; weak, fine, subangular blocky
structure in between the numerous fragments of
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sandstone; friable; some dark brown (7.5YR 4/4)
clay films on fragments and in isolated pockets;
40 percent sandstone fragments; very strongly acid;
abrupt, wavy boundary.

IIR—44 inches, fine-grained sandstone bedrock.

The solum is 32 to 50 inches thick and depth to bedrock is
40 to 72 inches. The mantle of loess is 12 to 30 inches thick.
Content of coarse fragments ranges from 2 fo 5 percent in
the A and Bl horizons, 5 to 20 percent in the B2t horizon,
and 35 to B0 percent in the C horizon. The A and B1 horizons
are medium acid o strongly aecid but the lower part of the
solum and the C horizon are very strongly acid to extremely
aecid.

The Ap horizon is dark grayish brown (10YR 4/2), brown
(I0YR 4/3 and 5/3), and yellowish brown {10YR 5/4}, but
in undisturbed areas, the Al horizon is very dark grayish brown
{I0YR 3/2) or very dark brown (I0YR 2/2) and 1 to 3 inches
thick.

The B1, B2t, and C horizons are commonly yellowish brown
{10Y R 5/4), brown (7.5 YR 5/4), and strong brown (7.5Y R, 5/6).
The B2t horizon, 18 to 26 inches thick, is heavy silt loam,
silty clay loam and clay loam. It has thin, patchy and very
patehy elay films that are yellowish brown (10YR 5/4) and
brown (7.5YR 5/4) and dark brown (}0YR 4/4). In some
profiles in the lower part of the B2t horizon and the C horizon
are thin, patchy and very patchy silt coatings of pale brown
(10YR 6/]33’) or light yellowish brown (10YR 6/4).

Wellston soils are adjacent to Berks, Muskingum, and
Johnsburg soils. They are deeper to bedrock than Berks and
Muskingum soils. Unlike Johnsburg soils, they lack a fragipan
and lack gray mottles in the B horizon. Wellston soils lack
the moderately thiek, dark-colored Al horizon, which the
Neotoms seils have,

WiC—Wellston silt loam, 6 to 12 percent slopes. This
sloping soil is on narrow ridgetops of the unglaciated
uplands. Soil areas are elongated and irregularly shaped,
and have short and convex slopes. They cover 2 to 20
acres. This soil has the profile described as representative
of the series.

Included with this soil in mapping are some areas of
gently sloping Wellston soils, and some areas of moder-
ately eroded Wellston soils that have a less silty surface
layer. These moderately eroded soils contain loose sand-
stone fragments, and in these areas some small gullies
have formed. Also included are some areas of Johnsburg
soils in small depressions, at the head of drainageways,
and in narrow bands along drainagewsys, as well as in
other less sloping areas. Other inclusions are a few small
areas of Muskingum soils.

Erosion and slope are moderate limitations to the use
of this soil for farming. Depth to bedrock and slope are
limitations to nonfarm uses. Capability unit I1Ie-5; wood-
land suitability group 2ol. _ )

WID—Wellston silt loam, 12 to 18 percent slopes. This
moderately steep soil is on ridgetops of the unglaciated
uplands. Soil areas are elongated and irregularly shaped
and have short convex slopes. They cover 2 to 20 acres.

Included with this soil in mapping are a few areas of
moderately eroded or severely eroded Wellston soils. Also
included are a few areas of Neotoma soils and many areas
of Berks and Muskingum soils, where 10 to 30 percent of
the surface is covered by loose fragments of sandstone.

This soil is better suited to permanent vegetation than
to cultivated crops. Most of the acreage is in forest or 18
reverting to forest. Severe erosion, slope, stonimess, and
depth to bedrock are limitations to farm use and‘ to most
nonfarm uses. This soil is suited to some recreation uses.

Capability unit TVe-5; woodland suitability group 2rl.
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Westland Series

The Westland series consists of very poorly drained,
nearly level soils that formed in Ioess or alluvium and
outwash underlain by calcareous sand and gravel. These
solls are on stream terraces in areas once covered by the
Wisconsin and Illinoian glaciations. The native vegetation
was hardwood forest intermixed with swamp grasses in
meany places. Klm, sycamore, pin oak, ash, and soft
maple were dominant.

In a representative profile, in a cultivated area, the
surface layer is 5 inches of very dark gray silt loam over
6 inches of black silt loam. The subsoil extends to a depth
of 48 inches. The upper 8 inches is dark-gray sandy clay
loam mottled with dark yellowish-brown; the next 7
inches is grayish-brown sandy clay loam mottled with
gray and yellowish brown; the next 11 inches is gray
sandy clay loam mottled with yellowish brown; and the
lower 11 Inches is dark-gray gravelly sandy loam mottled
with yellowish brown and grayish brown. The substratum,
to a depth of 62 inches, is brown loose sand and gravel
mottled with yellowish brown and grayish brown.

The available water capacity is high in the naturally
wet Westland soils. Permeability is slow to moderate in
the solum and rapid in the substratum. Surface runoff is
slow to ponded. The root zone is moderately deep to deep
and is medium acid to neutral. These soils have a high
content of organic matter,

Westland soils are used mainly for corn, soybeans,
wheat, and grass-legume mixtures for hay and pasture.
Only a small acreage is in permanent pasture or woodland.
. Representative profile of Westland silt loam , overwash,
in a cultivated field, 2% miles northeast of Hillsboro on
State Route 138, 150 yards northeast of the intersection
of Selph Road and State Route 138, and 125 feet east
of State Route 138, in Liberty Township:

Ap-—0 to 5 inches, very dark gray (10YR 3/1) silt loam;
very dark grayish brown (10YR 3/2) when rubbed;
moderate, medium, granular structure; very friable;
many roots; neutral; abrupt, smooth boundary.

A12—35 to 11 inches, black (10YR 2/1) silt loam; very dark
brown (10YR 2/2) when rubbed; moderate, medium
subangular blocky structure; friable; commeon roots;
8 percent pebbles; neutral; abrupt, wavy broundary.

B21tg—11 to 19 inches, dark-gray (10YR 4/1) sandy clay
loam; common, medium, distinct, dark yellowish-
brown (10YR 4/4) mottles; moderate, medium,
prismatic structure parting to moderate, medium,
subangular blocky; firm: common rootis; thin, very
patchy, dark-gray (10YR 4/1) clay films on ped
faces; 10 percent pebbles; neutral; clear, wavy
boundary.

B22tg—19 to 26 inches, grayish-brown (I0YR 5/2) sandy
clay loam; common, medium, distinet, gray (10YR
3/1) mottles and many, medium, distinet, vellowish-
brown (10YR 5/6) mottles; weak, medium, prismatic
structure parting to weak, coarse, subangular blocky;
firm; few roots; thin, patchy, dark-gray (10YR 4/1)
clay films on ped faces; 5 percent pebbles; neutral;
gradual, wavy boundary.

B23tg—26 to 37 inches, gray (L0YR 5/1) sandy clay loam;
many, coarse, distinet, yellowish-brown (10YR 5/6)
mottles; weak, medium and coarse, subangular blocky
structure; friable; few roots; thin, very patehy,
dark-gray (10YR 4/1) clay films on vertical ped
faces; 5 percent pebbles; neutral; abrupt, smooth
boundary.

B3g—37 to 48 inches, dark-gray (10YR 4/1) gravelly sandy
loam; few, medium, distinct, yellowish-brown (10YR
5{6) mottles and many, medium, distinct, grayish-
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brown (10YR 5/2) mottles; massive; loose; 25 percent
gravel; moderately alkaline; clear, wavy boundary.

C—48 to 62 inches, brown (10YR 5/3) sand and gravel;
common, medium, distinet, grayish-brown (10YR
5/2} and yellowish-brown (10YR 5/6) mottles; single
grained; loose; 40 percent pebbles and cobbles;
moderately  alkaline, calcareous; e¢lear, smooth
boundary.

The thickness of the solum and the depth to caleareous
sand and gravel is 40 to 60 inches. The loess or silty alluvium
in some profiles is 10 to 30 inches thick. The A horizons is
neutral to medium aecid, and the B2 and B3 horizon are
neutral to moderately alkaline.

The A horizon is 10 to 18 inches thick. It is very dark gray
(10YR 3/1), black (10YR 2/1), and very dark grayish brown
(10YR 3/2), silt loam and silty clay loam.

The B and C horizons are commonly dark gray (I0YR 4/1)
and (N 4/0), gray (10YR 5/1), and (N 5/0), or grayish brown
(10YR 5/2) and (2.5Y 5/2). They have mottles in hues of 10YR,
value of 4 und 5, and chroma of 1 through 6. The matrix and
mottle colors are reversed in some profiles. The B2t horizon
is silty clay loam, elay loam, and sandy clay loam. In some
profiles the lower part of $he B2 horizon and the B3 horizon are
gravelly. The B2 horizon has thin, patchy or very patchy clay
films of dark gray (10YR 4/1) and (N 4/0), or very dark gray
(10YR 3/1) and (N 3/0).

Westland soils are part of the drainage sequence that contains
well drained Ockley soils, moderately well drained Thackery
soils, and somewhat poorly drained Sleeth soils. Unlike Patton
soils, Westland soils are underlain by sand and gravel. They
differ from Sloan soils in having a more developed, more
clayey B horizon, and they are not underlain by clayey lacus-
trine sediments, as are the Montgomery soils.

Ws—Westland silt loam, overwash. This nearly level
soil is on stream terraces. It is in narrow bands along
drainageways and in fan-shaped areas at the head of
drainageways. It is commonly close to streams that flood
periodically or in depressions near the base of more sloping
soils. The soil areas are narrow to broad, elongated and
in places irregularly shaped. They cover 3 to 30 acres.

This soil has the profile described as representative of
the series. It is subject to more frequent flooding or
ponding and siltation than Westland silty clay loam.

Included with this soil in mapping are Westland soils
that have a finer textured surface layer.

This soil is well suited to crops. Very poor natural drain-
age, seepage, and ponding in some areas are the main
limitations to farm use. Very poor natural drainage, =
seasonal high water table, and ponding are severe limita-
tions to nonfarm uses. Capability unit ITw—4; woodland
suitability group 2wl.

Wt—Westland silty clay loam. This nearly level soil is
on. stream terraces. [t is also in narrow bands along drain-
ageways, In fan-shaped areas at the head of drainageways
and, in some places, is close to streams that flood periodi-
cally, or in depressions near the base of more sloping soils.
The soil areas are narrow to broad, elongated, and in
places irregularly shaped. They cover 3 to 30 acres.
Slopes are as much as 2 percent. This soil has a profile
simliar to the one described as representative of the series,
but the surface layer is finer textured. Because it has a
finer_textured surface layer, it is somewhat difficult to
till. Unless tilled when the content of moisture is optimum,
it tends to become cloddy.

Included with this soil in mapping are some areas of
Westland soils that have a silty surface layer.

This soil is well suited to crops but requires artificial
drainage for maximum production. Very poor natural
drainage, a seasonal high water table, ‘and ponding are



HIGHLAND COUNTY, OHIO 187

severe limitations to nonfarm wuses. Capability wunit
ITw—4; woodland suitability group 2wl.

Williamsburg Series

The Williamsburg series consists of well-drained, nearly
level to moderately steep soils that formed in loess or
alluvium and stratified outwash. These soils are on stream
terraces iu areas where the glacial material is of Illinoian
age, but the nearby streams begin in sreas where the
glacial material is_of late Wisconsin age. The native
vegetation was hardwood forest, in which beech, hickory,
oak, and maple were dominant. )

In a representative profile, in a cultivated area, the
surface layer is brown silt loam 9 inches thick. The sub-
surface layer is yellowish-brown silt loam 3 inches thick.
The subsoil extends to a depth of 65 inches. The upper
18 inches of the subsoil is yellowish-brown silt loam,
silty clay loam, and loam. Nextis 7 inches of strong-brown
sandy clay loam that has yellowish-brown mottles, §
inches of yellowish-brown sandy clay loam that has light
yellowish-brown mottles, and 13 inches of yellowish-brown
and dark yellowish-brown gravelly sandy loam. The lower
10 inches is yellowish-brown sandy clay loam that has
h;iht brownish-gray, strong-brown, and brown mottles.
The substratum is dark yellowish-brown fine sandy loam
between depths of 65 and 68 inches and is yellowish-brown
and grayish-brown loam that has strong-brown, brown,
and light brownish-gray mottles at a depth between
68 to 91 inches. L )

The available water capacity is medium in Williamsburg
soils. Permeability is moderate, and surface runoil
ranges from slow to rapid, depending on the slope. The
root zone is moderately deep and is commonly medium
acid to very strongly acid.

Williamsburg soils are used mainly for farm crops. Fhe
main crops areé corn, soybeans, wheat, and grass-legume
mixtures for hay and pasture. A small acreage 1s in
permanent pasture or is wooded.

Representative profile of Williamsburg silt loam, 0 to
2 percent slopes, in a cultivated fleld, 3% miles east of
Hillsboro on U.S. Highway 50, 0.6 mile north on Peters-
burg Road, and 330 yards north of the intersection of
Petersburg Road and Carroll Lane, in Liberty Township:

Ap—0 to 9 inches, brown (10 YR 4/3) silt loam; moderate, fine
and medium, granular structure; friable; many roots;
strongly acid; abrupt, smooth houndary.

A2—9 to 12 inches, yellowish-brown (10YR 5/4) silt loam;
weak, fine, subangular blocky structure; friable;
grayish-brown (10YR 5/2) organic-matter stains in
isolated pockets and old root and worm channels;
common roots; strongly acid; clear, wavy boundary.

B1—12 to 17 inches, yellowish-brown (10YR 5/6) sili loam;
common, medium, faint, yellowish-brown (10 YR 5/4)
mottles; moderate, fine and medium, subanguiar
blocky structure; friable; common roots; strongly
acid; gradual, wavy poundary.

B21t—17 to 28 inches, yellowish-brown (10YR 5/G) silty clay
loam; common, medium, faint, yelowish-brown
(10YR 5/4) mottles; moderate, medium, subangular
blocky structure; firm; few roots; thin, patchy, brown
(7.5YR 4/4) clay films on vertical ped faces and thin,
very patchy, brown (7.5YR 4/4) clay films on hori-
zontal ped faces; common, fine, distinet, very dark
brown (10YR 2/2) stains and concretions; 3 percent
pebbles; very strongly acid; gradual, wavy boundary.

IIB22t—23 to 30 inches, yellowish-brown (10YR 5/6) loam;
common, medium, faing, yellowish-brown (10YR

5/4) moitles; moderate, medium, subangular blocky
strueture; firm; few roots; thin, patchy, brown (7.5YR
4/4) clay films on vertical ped faces and thin, very
patehy, brown (7.5YR 4/4) clay films on horizontal
ped faces; common, fine, distinet, very dark brown
(10YR. 2/2) stains and concretions; b percent pebbles;
very strongly acid; clear, wavy boundary.

IIB23t—30 to 37 inches, strong-brown (7.5YR 5/6) sandy
elay loam; commmon, medium, faint, yelowish-brown
{10YR 5/4) mottles; weak, medium, subangular blocky
structure; friable; thin, very patchy, brown (7.5YR
4/4} clay films on ped faces; many, fine and medium,
prominent, black (10YR 2/1) stains and concretions;
10 percent pebbles; strongly acid; elear, wavy
boundary.

I1B31—37 to 42 inches, yellowish-brown (10YR 5/6) sandy
clay loam; many, medivm, distinet, light yellowish-
brown {I0YR 6/4) mottles; weak, medium, sub-
angular blocky structure; friable; common, fine,
distinet, very dark brown (10YR 2/2) stains and
coneretions; 15 percent pebbles; strongly acid; abrupt,
wavy boundary.

IIB32—42 to 55 inches, yellowish-brown (10YR 5/8) and
dark yellowish-brown (10YR 4/4) gravelly sandy
loam; weak, medium and coarse, subangular blocky
structure; very friable; 25 percent pebbles; medium
acid; clear, wavy boundary.

TIB33—355 to 65 inches, yvellowish-brown (I0YR 5/4) sandy
clay loam; few, fine, distinet, light brownish-gray
(10YR 6/2) mottles and common, medium, distinet,
strong-brown (7.5YR 5/6) and brown (7.5YR 4/4)
mottles; weak, medium, subangular blocky structure;
friable; common, fine and medium, distinet, black
(10YR 2/1) stains and concretions; 15 pereent
pebbles; medium acid; abrupt, wavy boundary.

I1C1—65 to 68 inches, dark yellowish-brown (10YR. 4/4) fine
sandy loam; massive; loose; slightly acid; abrupt,
wavy boundary.

IIC2—68 o 80 inches, yellowish-brown (10YR 5/4) loam;
common, fine and medium, distinet, strong-brown
(7.5YR 5/6) and brown (7.5YR 4/4) mottles and
few, fine, distinet, light brownish-gray (10YR 8/2)
mottles; moderate, thick, platy structure; firm;
common, fine, distinct, very dark brown (10YR 2/2)
stains and coneretions; 10 perecent pebbles; neutral;
clear, wavy houndary.

T1C3—80 to 91 inches, grayish-brown (2.5Y 5/2) loam; com-
mon, medium and coarse, prominent, strong-brown
{7.5Y R 5/6) mottles; massive; firm; 15 to 20 percent
pebkles; mildly alkaline, calcareous.

The solum is 60 to 90 inches thick. The loess cr silty allu-
vium is 12 to 24 inches thick. The solum is medium acid to
very strongly acid in the A and B2i horizons and strongly
acid to neutral in the B3 horizon.

The Ap horizon has a hue of 10YR, value of 4 or 5, and
chroma of ¥ or 3. In undisturbed profiles the Al horizon is
very dark grayish brown (10YR 3/2) or dark gray (10YR 4/1)
and 2 to 4 inches thick. The A2 horizon has a hue of 10YR,
value of 4 through 8, and chroma of 3 or 4. It is 2 to 6 inches
thick.

The B2t and B3 horizons have a hue of 10YR or 7.5YR,
value of 4 or 5, and chroma of 3 through 6. They are silty clay
loam, loam, clay loam, and sandy clay loam. In the B2t hori-
zon clay films are thin and medium and patchy and very
patchy and have a hue of 10YR or 7.5YR, value of 3 to b,
and chroma of 3 to 6. In some profiles, sili coatings are on ped
faces in the upper part of the B2t horizem. The silt coatings
are light vellowish brown (10YR 6/4), pale brown (10YR
6/3), brown (7.5YR 5/4), and light brown (7.5YR 6/4).

The O horizon is dark yellowish-brown (10YR 4/4), yel-
lowisk-brown (J0YR 5/4 and 5/6), brown (I0YR 4/3 and
§/3), or grayish-brown (10YR 5/2). It is fine sandy loam,
loam, clay loam, sandy clay loam, and gravelly clay loam and
is stratified with these texfures or it has thin strata of sand or
clay in some profiles. The C herizon is medium acid to mildly
alkaline. Calcareous sand and gravel are at a depth of 7 to 10
feet in some profiles.

Williamsburg soils are part of the drainage sequence that
includes moderately well drained Sardinia soils, somewhat
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poorly drained Fitchville soils, and very poorly drained, dark-
colored Patton soils. Williamsburg soils do not have a fragipan,
which is a characteristie of Otwell seils. The solum of Williams-
burg soils is more acid than that of Ockley and Genesee soils.
Williamsburg soils do not have an underlying layer of sand
and gravel at a depth of 40 to 60 inches, which is a charac-
teristic of Ockley soils.

WvA—Williamshurg silt loam, 0 to 2 percent slopes.
This nearly level soil is on slightly convex stream terraces.
The soil areas are moderately broad but in many places
are elongated, They range from 3 to 35 acres in size but
generally are 5 to 15 acres. This soil commonly is between
the more sloping soils and the lower areas on terraces or
flood plains. It has the profile described as representative
of the series.

Included with this soil in mapping are a few areas of
Sardinia and Fitchville soils that are in slight depressions,
at the head of drainageways, and in narrow bands along
drainageways. Also included are a few areas of Williams-

burg soils that have a surface layer of loam that contains

a small amount of gravel.

This soil is well suited to nursery crops, truck crops,
and sod production. Although in some areas, this soil is
subject to periodic seepage and depoesition from adjacent
more sloping areas, In most areas it has few limitations to
use for farming. It has few limitations to nonfarm uses.
Capability unit I-1; woodland suitability group lol.

WyB—Williamshurg silt loam, 2 to 6 percent slopes.
This gently sloping soil is on slightly convex areas of
stream terraces. Some areas of the soil are moderately
broad, but most are elongated. They cover 3 to 15 acres.
The soil commonly is between more sloping soils and
lower areas on terraces and flood plains.

Included with this soil in mapping are some areas of
Williamsburg soils that have a thicker surface layer of
silt loam because they receive more runoff and more
deposition of soil material. Also included are moderately
eroded Williamsburg soils that have a surface layer of
loam or clay loam that contains a small amount of gravel.
Some areas of Sardinia and Fitchville soils in slight
depressions at the head of drainageways and in narrow
bands along drainageways are also included.

The hazard of erosion is moderate, and some measures
for controlling erosion are needed if this soil is cultivated.
The soil is suited to nursery crops, truck crops, tobacco,
and sod production. Slope is a limitation to some nonfarm
tllsis. Capability unit Ile-1; woodland suitability group

ol.

WvC—Williamshurg silt loam, 6 to 12 percent slopes.
This sloping seil is on stream terraces. Areas of the soil
are narrow, long, and irregularly shaped and range from
5 to 25 acres in size. Slopes are mainly short to medium.
The soil is near Ockley soils but is at a higher elevation.
1t has a profile similar to the one described as represent-
ative of the series, but part of the original surface layer
has been removed by erosion.

Included with this soil in mapping are moderately
eroded Williamsburg soils and moderately steep Williams-
burg soils, Also included are areas of severely eroded
Williamsburg soils that have a surface layer of loam or
clay loam, which contains much gravel. Some shallow,
crossable gullies are in these areas. Some areas of QOckley
solls, less sloping Sardinia and Fitchville soils, and dark-
colored Westland soils in depressions at the head of
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drainageways and in narrow bands along drainageways
are also included.

Slope and moderate erosion are limitations to the use
of this soil for farming. Also, the soil tends to be droughty.
Slope is a limitation to nonfarm uses. Capability unit
1ITe—1; woodland suitability group lol.

Xenia Series

The Xenia series consists of moderately well drained,
nearly level to gently sloping soils that formed in loess
and glacial till. These scils are on moraines and till plains.
The native vegetation was hardwoods, in whichk maple,
beech, oak, and hickory were dominant.

In a representative profile, in a cultivated area, the
surface layer is brown silt loam 8 inches thick. The sub-
surface layer, to a depth of 11 inches, is yellowish-brown
silt loam. The subsoil extends to a depth of 54 inches,
The upper 4 inches is yellowish-brown silt loam. The
next 7 inches is yellowish-brown silty clay loam. The
next 6 inches is yellowish-brown silty clay loam mottled
with grayish brown and light gray. The next 8 inches is
yellowish-brown clay loam mottled with grayish brown
and a lighter shade of yellowish brown. The lower 18
inches is yellowish-brown clay loam mottled with gray
and a lighter shade of yellowish brown. The substratum,
to a depth of 65 inches, 1s yellowish-brown and gray
loam.

The available water capacity is medium to high in
Xenia soils. Permeability is moderately slow, and surface
runoff is slow to medium. The root zone is deep and com-
monly medium acid to strongly acid.

Xenia soils are used mainly for corn, soybeans, wheat,
and grass-legume mixtures for hay and pasture. A small
part is in permanent pasture or woodland.

Representative profile of Xenia silt loam in an area of
Celina-Xenia silt loams, 2 to 6 percent slopes, in a cul-
tivated field, 0.2 mile west of New Petersburg on Bectal
Road, and 75 yards south-southwest of Bectal Road, in
Paint Township:

Ap—~0 to 3 inches, brown (10YR 4/3) silt loam; weak, fine,
granular structure; very friable; many roots; slightly
acid; abrupt, smooth boundary. .

A2—8 to 11 inches, vellowish-brown (L0YR 35/4) silt loam;
weak, thick, platy structure; friable; common roots;
dark grayish-brown (10YR 4/2) organic stains in old
root channels, medium aecid; clear, wavy boundary.

B1l—11 to 15 inches, yellowish-brown (10YR 5/4) silt loam;
wealk, fine and medium, subangular blocky structure;
friable; few roots; few, fine, distinet, black (10YR 2/1)
stains; medium acid; ¢lear, wavy boundary. )

B21t—15 to 22 inches, yellowish-brown (L0YR 5/4) silty
clay loam; moderate, fine and medium, subangular
blocky structure; firm; few roots; thin, patchy, d.ark
veliowish-brown (10YR 4/4) clay films on vertical
ped faces and thin, very patchy, dark vellowish-
brown (10YR 4/4) elay films on horizontal ped faces;
thin, very patchy, pale-brown (10 YR 5/3) silt coatings
on vertical ped faces; few, fine, distinet, black (10YR
2/1) stains; strongly acid; clear, wavy boundary.

B22t—22 to 28 inches, vellowish-brown (10YR 5/4) silty clay
loam; common, fine, distinct, grayish-brown (10 R
5/2) and light-gray (i0YR 6/1) mottles; moderate,
fine and medium, subangular blocky structure; firm;
few roots; thin, patchy, dark yellowish-brown (10YR
4/4) clay films on vertical and horizontal peq fages;
thin, patchy, pale-brown (10 YR 6/3) silt coatings on
vertical and horizontal ped faces; commuon, fine,
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distinct, black (10YR 2/1) stains; 5 percent pebbles;
medium acid; elear, wavy boundary.

IIB23t—28 to 36 inches, yellowish-brown (10YR 5/4) clay
loam; common, medium, distinet, grayish-brown
(10YR 5/2) mottles and common, medium, faint,
yellowish-brown (10¥YR 5/6) mottles; weak, coarse,
prismatic structure parting to moderate, medium,
subangular blocky; firm; few roots; thin, very patehy,
dark yellowish-brown (10YR 4/4) clay films on
vertical ped faces; thin, patchy, pale-brown {I0YR
6/3) silt coatings on vertical ped faces; many, medium,
distinet, black (10YR 2/1) stains and concretions;
5 percent pebbles; medium acid; eclear, wavy
boundary.

IIB3—36 to 54 inches, yellowish-brown (10YR, 5/4) clay
loam; many, medium, distinet, yellowish-brown
(10YR 5/8) motétles and common, fine, distines,
gray (10YR 6/1) mottles; weak, coarse, subangular
blocky structure; friable to firm; common, fine,
distinct, black (10YR 2/1) stains; 10 percent pebbles;
slightly acid at 39 inches and neutral at 50 inches:
clear, wavy houndary.

I11C—54 to 65 inches, yellowish-brown (10YR 5/6) and gray
(10YR 5/1) loam; massive; firm, compact; commeon,
fine, distinct, black (10YR 2/1) stains; 10 percent
pebbles; mildly alkaline, caleareous.

The thickness of the solum and depih to calecareous glacial
till is 42 to 60 inches. The mantle of loess is 22 to 40 inches
thick. The A2, B1, and B2 horizons range from medium acid
to strongly acid, and the B3 horizon is slightly acid to mildly
alkaline. The Ap horizon is dark grayish brown (10YR 4/2)
and brown (L0YR 4/3 and 5/3). In undisturbed areas, the Al
harizon is very dark grayish brown (10YR 3/2) or very dark
brown (10YR 2/2) 1 to 4 inches thick.

The A2 and B1 horizons are mainly yellowish brown (10YR
5/4 and 5/6). The B1 horizen is silty clay loam, clay loam, and
heavy silt loam. The B2 horizon has hue of 10YR, value of 4
and 5, and chroma of 4 and 6 and has mottles of low chroma
within the upper 10 inches and at a depth of 15 to 24 inches
from the soil surface. This horizon is heavy silt loam, silty
clay loam, and clay loam 20 to 45 inches thick. The B3 horizon
has hue of 10YR, value of 4 or 5, and chroma of 4 and 6.

Xenia soils are part of a drainage sequence that includes
well drained Russell soils, somewhat poorly drained Fincastle
soils, and very poorly drained, dark-colored Brookston soils.
They are adjacent to the well-drained Hennepin and Miamian
sofls in many areas, Xenia soils lack the fragipan in the Ross-
moyne soils. They have a thicker mantle of loess and are
deeper to calecareous glacial till than Celina soils, and they
have a less clayey B horizon than Loudon soils, and they lack
underlying shale bedrock which is a characteristic of those soils.

XeB—Xenia silt loam, 2 to 6 percent slopes. This gently
sloping soil is on narrow to broad ridges, and along the
drainageways of dissected uplands. The soil areas are
oval or rounded, irregularly shaped, or elongated. They
cover 3 to 22 acres. Slopes are mainly slightly convex,
but some are concave. The length of the slopes varies
considerably. This soil is adjacent to and closely associated
with Miamian, Russell, Fincastle, and Brookston soils.
The hazard of erosion is moderate.

Tocluded with this soil in mapping are a few small
areas of moderately eroded Xenia soils, and a few areas of
Russell and Miamian soils. Some areas of Fincastle
soils and the dark-colored Brookston soils are at the head
of and along drainageways. Some posts that are shallower
to carbonates and have a thinner capping of silt are also
included.

Some measures for controlling erosion are necessary if
this soil is used for cultivated crops. Moderately slow
Eermeability, slope, and a seasonal high water table are
limitations to some nonfarm uses. Capability unit ITe-1;
woodland suitability group 1ol.
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Formation and Classification
of the Soils

In the following pages the factors of soil formation and
the processes of soil formation in Highland County are
discussed. The cuirent system of soil classification is
explained and the soil series placed in higher categories of
the current classification system.

Factors of Soil Formation

Soils are the products of soil forming processes acting
on materials deposited or accumulated by geologic forces.
The important factors in soil formation are parent ma-
terial, climate, relief, living organisms, and time.

Climate and living organisms, particularly vegetation,
are the active forces in soil formation. Their effect on
parent material is modified by relief and by the length of
time the parent material has been acted upon. The relative
importance of each factor differs from place to place. In.
places one factor may dominate and, in extreme cases,
determine most of the soil properties, but normally the
interaction of all five factors determines what kind of soil
develops in any given place.

Parent material

The soils of Highland County formed in several kinds
of parent material. These materials are glacial till, out-
wash, weathered products of sedimentary bedrock, loess,
lacustrine deposits, and alluvium derived from these
various materials. Several soils formed in combinations
of the materials named.

Most of the county was covered by glaciers during
several stages of the Pleistocene Age. At present the
material at the surface in.the northern part of the county
is of Wisconsin Age, but it is of Illinoian Age in the
western, central, and southern parts. In the extreme
southeastern part of the county, in the Allegheny Plateau,
glacial deposits are lacking. The area that is now glaciated
was probably a nearly level plain where bedrock of lime-
stone and shale was near the surface. Because the thickness
of the glacial deposits and loess were variable, the depth
to bedrock now varies considerably within short distances.

In Highland County there are many different kinds of
sedimentary rocks, among which are calcareous limestone
and shale of the Ordovician System in the western part of
the county; calcareous limestone and shale, and dolomitic
limestone of the Silurian System in the central part;
and extremely acid shale and sandstone of the Devonian
and Mississippian Systems in the extreme east-south-
eastern part of the county. The soils in about one-third
of the series in the county formed partly or completely in
residuum weathéred from bedrock or have a classification
that has been affected by depth of bedrock.

Opequon and Gasconade soils formed entirely in
material weathered from limestone bedrock. Milton and
Millsdale of the Wisconsin glaciated area and Boston,
Grayford, and Edenton of the Tllinoian glaciated area
formed in & combination of materials, among which are
loess, till, and material weathered from bedrock. Bratton
and Nicholson soils of the unglaciated areas formed in
loess and in residuum weathered from limestone. Loudon
and Jessup soils also formed in loess and Illinoian till,
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but they formed in material derived from residuum
weathered from calcarecus shale rather than limestone.
Beasley, Lawshe, and Guernsey soils formed in residuum
or colluvium, or both. The residuum or colluvium, consists
of calecareous shale or limestone. Colyer, Trappist, and
other soils formed in the acid residuum weathered from
shale, and Berks, Muskingum, Wellston, and other soils
formed in the residuum weathered from sandstone.

Glacial drift is the most extensive parent material in
this county, and in this survey, it includes outwash sand
and gravel. Several of the soils formed in till, which was
capped with loess up to 18 inches thiek, on the end
moraine in the extreme northeastern part of Highland
County. Miamian, Celina, and Brookston soils are
examples of those that formed in till and in less than 18
inches of loess. Soils that formed in till overlain by 18 to
40 inches of loess are Russell, Xenia, Fincastle, and other
soils in the Wisconsin glaciated areas. Cincinnati, Ross-
moyne, Avonburg, and Clermont soils are examples of
those that formed in till, of Illincian Age, over which was
18 to 40 inches of loess capping. In unglaciated areas the
loess capping is mainly less than 18 inches thick but on
Nicholson, Muse, and some other soils, it is more than 18
inches thick.

Outwash sand and gravel were deposited by glacial
melt water that flowed in the many streams, or they occur
in the form of glacial kames and eskers. Much of this
coarse material was fairly well sorted, and then most of
1t was covered by medium textured to moderately fine
textured material, mainly loamy outwash and loess.
Ockley, Wea, Westland, and Sleeth soils of the Wisconsin
gliciated areas and Negley, Otwell, Haubstadt, and
Dubois soils of the Illinoian glaciated areas formed in
those materials. Fox, Casco, and Warsaw soils formed in
sorted coarse sand and gravel. Soils that formed in
medium textured to moderatély fine textured materials,
mainly loamy outwash and loess, are Williamsburg,
Sardinis, Fitehville, and other soils.

Only small areas of lacustrine materials or lake-bottom
sediments are in the county. The silt and eclay lacustrine
deposits were the parent material in which the subsoil of
Montgomery, Patton, MeGary, and Markland soils
formed. The largest areas of these deposits occurred in
the depressional, poorly drained area just south of
Marshell and in the area of Beech Flats in eastern High-
Iand County along the Pike County line.

Alluvial deposits left by floodwater are the youngest
parent materials of soils i the county. These materials
accumulate where fresh sediment is added by floods.
This sediment was derived mainly from the surface
layer of the sojl in the surrounding higher areas. The
Genesee, Kel, Sloan, and Ross soils formed in deep
loamy deposits, and have little or no soil horizon devel-
opment. These soils are fertile and neutral to caleareous.

Climate

The climate throughout Highland County is uniform
enough that, by and large, differences in climate have
not, greatly contributed to differences in the soils. During
the formation of the soils, it was favorable to both physical
and chemical weathering of parent materials and to
biological activity.

Rainfall has been enough for the adequate percolation
of water so that leaching of carbonates to moderate or
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%reater depth has taken place. Carbonates have been
eached to a depth of 2 to 3% feet in Miamian and Celins
soils, which formed in Wisconsin age till, but to a depth
of 6 t0 10 feet in Cincinnati and Rossmoyne soils, which
formed in older Illinoian till. Frequency of rainfall has
been favorable to the translocation of clay minerals and
the development of soil structure. Examples are Brookston,
Jessup, and Fox seils.

The range in temperature has favored both physical
change and chemical weathering of parent material,
Freezing and thawing has saided in the development of
soi] structure. Warm summer temperatures have favored
chemical reactions in the weathering of primary minerals.

Both rainfall and temperature have been favorable to
plant growth and the subsequent aceumulation of organic
matter in all the soils.

Relief

Because of the effect of relief, different soils may form
in the same kind of parent material. A comparison of the
Clelina, Crosby, and Brookston soils, all of which formed
in glacial till, shows how relief has affected their formation.
Celina soils are well drained and have a moderately
thick solum because they pgenerally formed where the
reliel was not so steep that the soil material eroded away
before soil could form and where relief was not so nearly
level that water could not run off. The Crosby soils are
somewhat poorly drained and nearly level because they
formed in areas where runoff was slow. The nearby
Brookston soils are very poorly drained and dark colored
because they formed in swales where organic residue
accumulated and the water table was high most of the
year.

In the morainic. areas of the county, Miamian soils
that oceur with Celina soils on the steeper side slopes are
dominant. On the fill plains, the nearly level to gently
undulating Brookston soils are dominant.

Living organisms

The vegetation at the time of settlement in Highland
County was hardwood forest where oak, hickory, yellow-
poplar, and ash were most numerous. There were grassy
clearings on the well-drained sites and in marshy openings
in the poorly drained swales.

The soils that formed in the forested areas are acid
and moderate in natural fertility. Examples are Cincinnati,
Celina, Jessup, and other soils. The soils that formed in
the well-drained grassy clearings are dark colored, less
acid, and more fertile. An example is Dana soils. The soils
that formed in marshy swales are very poorly drained,
dark colored, and fertile. Examples are Patton, Westland,
and Brookston soils.

Small animals, insects, worms, and roots make the soil
more permeable by making channels in it. Animals mix
the soil materials and contribute organic matter in the
process as well ag after death. Wormholes or worm casts
are plentiful in the highly organic surface layer of the
Dana soils. Crawfish channels are numerous in the more
poorly drained soils. These are Clermont (fig. 11), Avon-
burg,; Blanchester, and other soils. '

Man also affects the formation of soil by plowing,
planting, and introducing plants. In some areas the for-
mation of soils has been affected by drainage, irrigation,
or removal of soil material for construction purposes.
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Figure 11.—Area of Clermont silt loam where crawfish activity is evident,

The use of lime and fertilizer changes the chemistry of
the soils. Each of these activities in its own way affects
the future development of the seil.

Time

Time is needed for the other soil-forming factors to
produce their effects. The age of a soil is indicated, to some
extent, by the degree of development of its profile, but in
many places, the factors other than time that have most
affected the formation of zoils are parent material that
weathers slowly and relief that is steep.

Age of parent maferials of the soils in the county may
be separated into four broad geologic time periods. The
oldest is the residuum that weathered from sedimentary
bedrock in the southeastern part of the county. The
sedimentary material was deposited in lakes and seas
early in the geologic history of Highland County. The
soils that formed in these materials show various degrees
of development because of the influence of parent mate-
rials, hilly topography, and other soil-forming factors. The
soils in this area are Colyer, Trappist, Berks, Muskingum,
Opequon, Nicholson, and other soils.

The next oldest materials are those deposited by the
Ilinoian glaciation about 100,000 to 300,000 years ago.
The surface of soils that formed in Ilinoian till has been
modified by a more recent cover of loess. These are
Cincinnati, Rossmoyne, Clermont, Blanchester, Boston,
Grayford, and other soils.

The parent materials of Wisconsin Age are younger than
the materials of Illinoian Age or about 10,000 to 30,000
years old. The Miamian, Russell, Celina, Crosby, Brooks-
ton, and other soils of Wisconsin Age are weathered and

leached to a depth of 2 to 3% feet, but the soils that
formed in material of Illinoian Age are weathered and
leached to a depth of 6 to 10 feet or more.

The youngest materials of the county were deposited
along present flood plains that receive fresh alluvium from
periodie flooding. The Genesee, Eel, Shoals, Algiers, Ross,
and other alluvial soils are so young they show little or no
differentiation of horizons.

Processes of Soil Formation

Most of the soils in Highland County have a relatively
strong profile development. The processes of soil formation
have produced distinet changes in the material in which
the soils formed or derived. These scils are on uplands
and on terraces along the major valleys. A few soils,
mainly on flood plains, are only slightly modified from the
parent material.

All the factors of soil formation act in-unison to control
the processes of horizonation (72). These processes are
four kinds; addition, removal, transfer, and transforma-
tion. Some of these changes promote horizon differentia-
tion, but others refard or obliterate differences that are
already present. L

In this county the most evident addition to the soil is
organic matter. Soils that formed under deep-rooted
grasses or where a high water table has restricted decom=
position of organic matter have a deep, dark-colored
surface layer. The surface layer is high in organic matter,
has good structure, and has base saturation that exceeds
50 percent. These properties describe the dark surface
layer in Montgomery or Brookston soils and in other soils.
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On most soils some organic matter accumulates as a
thin surface mat. This dark layer is generally obliterated
by cultivation, but severe erosion may remove all evi-
dence of this layer.

Leaching of carbonates from calcareous parent materials
is one of the most significant losses that precedes many
other chemical changes in the solum. Most of the glacial
till in the county has a high carbonate content. In most
of the soils leaching has removed carbonates to a depth
of 2 or more feet and the upper 2 feet or more is now acid.
Other minerals in the soil are subject to the same chemical
weathering, but their resistance is higher and removal is
slower. After the carbonstes have been removed, the
alteration of biotite, feldspar, and other minerals results
in changes of color within the profile. Free iron oxides
are produced that may be segregated by a fluctuating
high water fable. Thus the gray colors and mottling in
Brookston and other soils 1s produced. If there is no
soasonal high water table, the brownish colors that have
stronger chroma or redder hue than those in the C horizon
develop.

The transfer of clay from the A horizon to the ped
surfaces in the B horizon takes place because of the
seasonal wetting and drying of the soil profile. The fine
clay becomes suspended in percolating water as it moves
through the surface layer and is carried downward to the
subsoill. There, the fine clay is deposited on the ped sur-
faces by drying or by precipitation resulting from free
carbonates. Because of this transfer of fine clay, there
are patchy to nearly continuous clay films on ped surfaces
in the B horizon of Miamian, Celina, and other soils.

The transformation of mineral compounds takes place
in most soils. The results are most apparent if the devel-
opment of horizons is not affected by rapid erosion or by
accumulation of material at the surface. The primary
silicate minerals are weathered chemically to produce
secondary minerals, mainly those of the layer-lattice
siicate clays. Most of the layer-lattice clays remain in
the soil profile, but clay from the A horizon 1s transferred
to deeper horizons. '

Classification of Soils

Soils are classified so that we can more easily remember
their significant characteristies. Classification enables
us to assemble knowledge about the soils, to see their
relationships to one another and to the whole environ-
ment, and to develop principles that help us to under-
stand. their behavior and their response to manipulation.
First, through classification, and then through use of soil
maps, we can apply our knowledge to specific fields and
other tracts of land.

Thus, in classification, soils are placed in narrow classes
that are used in detailed soil surveys so that knowledge
about the seils can be organized and applied to managing
farms, fields, and woodlands; in developing rural areas;
in engineering work; and in many other ways. They are
placed in broad classes of more general categories to
facilitate study and comparison in large areas, such as
countries and continents.

The system currently used was adopted for general use
by the National Cooperative Soil Survey in 1965.%

5 Unpublished working document used in the Soil Conservation

Serw;?e: “Soil Taxonomy of the National Cooperative Soil Sur-
vey.” Copy available in the SCS State office.
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Under the current system of classification, six categories
are recognized. Beginning with the broadest and the most
inclusive, these are the order, the suborder, the great group,
the subgroup, the family, and the series. In this system,
the criteria used as a basis for classification are soil prop-
erties that are observable and measurable. These proper-
ties are chosen, however, so that the soils of similar
genesis, or mode of origin, are grouped together. Most of
the classes of the current system are briefly defined in the
following paragraphs. The family, subgroup, and order
for each soil series in the county, under the current classi-
fication, are shown in table 9. The suborder and great
group are not shown separately as they are formative
elements in the naming of the subgroups.

Order.—Ten soil orders are recognized in the current
system. They are Entisols, Vertisols, Inceptisols, Aridisols,
Mollisols, Spodosols, Alfisels, Ultisols, Oxisols, and
Histosols. The properties used to differentiate the soil
orders are those that tend to give broad climatic groupings
of the soils. Two exceptions are Entisols and Histosols,
which occur in many different climates. Five soil orders
are represented in Highland County. They are Entisols,
Inceptisols, Mollisols, Alfisols, and Ultisols.

Entisols are mineral soils either without natural genetic
horizons or with only the beginning of horizons. The
Entisols in this county are Alglers, Shoals, and Stonelick
series. The Algiers soils consists of recent alluvium over-
lying & buried profile. The Shoals and Stonelick soils
also formed in alluvium.

Inceptisols are mineral soils in which horizons have
started to develop but which do not have an accumulation
of illuvial elay in the B horizons.

Mollisols are mineral soils that have a dark-colored
surface layer 10 inches or more thick that has a base
saturation of more than 50 percent.

Alfisols are mineral soils that have a B horizon of clay
accumulation and a base saturation of more than 35 per-
cent, within 50 inches depth from the top of the Bt horizon.

Ultisols consist of mineral soils with horizons of clay
accumulation, argillic horizons. The Ultisols are strongly
acid to greater depths than the Alfisols, and have less than
35 percent base saturation at a depth of 50 inches below
the top of the argillic horizon or to a depth of 30 inches
below the top of a fragipan, if one occurs in the soil.

Suborder.—Each order is divided into suborders,
mainly on the basis of those soil characteristics that
produce classes having the greatest genetic similarity.
The soil properties used to separate suborders are mainly
those that indicate the presence or absence of a seasonal
high water table or other differences resulting from the
climate or vegetation.

Great group.—Suborders are separated into groups
according to the presence or absence of genetic horizons
and the arrangements of these horizons. The hortizons
used to make separations are those in which clay, iron, or
humus have accumulated, or those that have pans that
interfere with the growth of roots or the movement of
water. The features used are the self-mulching properties
of clay, soil temperature, major differences in_chemical
composition (mainly calcium, magnesium, sodium, and
potassium) and the like.

Subgroup.—Great groups are divided into subgroups,
one Tepresenting the central, or typic, segment of a group,
and others, called intergrades, that have properties of one
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TasLr 9.—Classification of the soils

Series Family Subgroup Order
Alglerst_____________., Fine-loamy, mixed, nonacid, mesic......______ ... .. Aquic Udifluvents_____ ... ________. Entisols.
Atlas__ . Fine, montmorillonitie, mesic, sloping. __ .. _________ Aerie Ochraqualfs_ . ___________.__ Alfisols,
Avonburg_ . _________ Fine-silty, mixed, mesie_ _________________________.__ Aerie Fragiaqualfs .. __._ .. _____ Alfisols.
Beasley______________ Fine, mixed, mesie__________ . ________________.______ Typic Hapludalfs ... ___________ Alfisols.
Berks__ ___ .. _______ Loamy-skeletal, mixed, mesic_ . ___________ Typic Dystrochrepts_______________ Inceptisols.
Blanchester______.___. Fine-silty, mixed, mesic________________________._ __ Typic Ochraqualfs___________._____ Alfisqls.
Boston Fine-silty, mixed, mesic. ... . _____ Typic Fraguidalfs_ ________________ Alfisols.
Bratton Fine, mized, mesio________ . ___ Typic Hapladalfs___________.___.._ Alfisols.
Brookston ! Fine-loamy, mixed, mesie__________________________ Typiec Argiaquolls_________________ Mollisols.
Cana______.__.____ Fine-loamy, mixed, mesic ____ .o ____________ Aquic Hapludults_ .. ______________ Ultisols.
Caseo. oo _._ Fine-loamy over sandy or sandy skeletal, mixed, mesic__.| Typic Hapludalfs_. ... ________._.. Alfisols.
Celina__... . __._.___ Fine, mixed, mesic.___. L __ Aquic Hapludalfs__________________ Alfisols,
Cincinnati _ ___________ Fine-silty, mixed, mesic__ ... ___________ Typic Fragiudalfs_ ________________ Alfisols.
Clermont_ . ______.____ Fine-silty, mixed, mesie____________________________ Typic Ochraqualfs_._________ ... Alfisols,
Colyer . ________.___ Clayey-skeletal, mixed, mesic_______________________ Lithic Dystrochrepts. ... _.___ Inceptisols.
Crosby - oo Fine, mixed, meste_______________________________._. Aeric Ochraqualfs. .. ________. Alfisols.
Dapa__ Fine-silty, mixed, mesie______ . _______.__.__ Typic Argindolls__ ________________ Mollisols.
Dubois_ . _____ Fine-silty, mixed, mesic_ . _______. Aeric Fragiaqualfs___ ... ... ____ Alfisols.
Edenton. . covuoao. Fine, mixed, mesic_..___________________________... Typic Hapludalfs___ .. __________ Alisols.
Fel . o Fine-loamy, mixed, nonaeid, mesic___......__..______ Aquic Udifluvents________________ Fntisols,
Finecastle_ ____________ Fine-silty, mixed, mesio_ ... ______ Aeric Ochraqualfs . __.____________ Alfisols.
Fitehville. . .. ... Fine-silty, mixzed, mesic_.__________________________ Aerie Ochraqualfs_______________._ Alfisols.
PFox_ . ___.__ Fine-loamy over sandy or sandy-skeletal, mixed, mesic. _; Typic Hapludalfs .. ___________.___ Alfisols.
Gasconade. ___________ Clayey-skeletal, mixed, mesie____ .. ______________.__ Lithic Hapludolls________.__________ Mollisols.
Genesee_ .. ________ Fine-loamy, mixed, nonacid, mesic___________________ Typiec Udifluvents_______________.__ Entisols.
Grayford______._...__ Fine-silty, mixed, mesic_ . ____ oo Typic Hapludalfs. . ________.______ Alfizols.
Guernsey... - ......_.. Tine, mixed, mesic_ _______.__________________..._._ Aguic Hapludalfs___. .. _______ Alfisols.
Haubstadt..___________ Fine-silty, mixed, mesic ..o Aquie Fragiudalfs_ ________________ Alfigols.
Hennepin______._____. Fine-loamy, mixed, mesic_____ . _____________ Typie Eutrochrepts____________.____ Inceptisols.
Hickory ' . _______ Fine-loamy, mixed, mesie...________________________ Typic Hapludalfs___. . _____________ Alfisols.
Jessup_____________.__ Fine, illitic, mesie - L _____ Typic Hapludalfs . __________..___ Alfizols.
Johnsburg_______..__. TFine-silty, mixed, mesie___________________________. Aquic Fragiudults . ... ... ___ Ultisols.
Kendallville___________ Fine-loamy, mixed, mesic.. . . ... .____ Typic Hapledalfs__________________ Alfizols.
Lawshe____________.__ Fine, mixed, mesie_____ . __ Aquic Hapludolls__________________ Mollisols.
Loudon________.______ Fine, illitie, mesic__________ . Aquic Hapludalfs__________________ Alfizols.
Markland_________.___| Fine, mixed, mesi¢_ o _____ Typic Hapludalfs_______________. -.i Alfisols.
MeGary_- ... Fine, mixed, mesic. . _________________________ Aeric Ochraqualfs. . ._________..___ Alfisols.
Miamian. . ..owooowo Fine, mized, mesic. - e I Typic Hapludalfs_____ . _______ _____ Alfisols.
Millsdale.. . .. _________ Fine, mixed, mesic_ . o Typie Argiaquolls_ ________________ Mollisols.
Milton_________._.___ Fine, mixed, mesic...________ . Typie Hapludalfs__________________ Alfisols.
Montgomery I_________ Fine, mixed, mesiec_____ . __ Typic Haplaquolls______ _________. Mollisols.
Muse__________. U Clayey, mixed, mesic___ _________________________. Typie Hapludults. . . ._____________ Ultisols.
Muskingum_____._._.. Fine-loamy, mixed, mesic._________._______.____ -~--| Typic Dystrochrepts__.. ... .....___ Ineeptisols.
Negley. o oo ____ Fine-loamy, mixed, mesic________ . ______________ Typic Palendalfs__________________ Alfisols.
Neotoma________.____ Loamy-skeletal, mixed, mesie_ _________________.____ Ultic Hapludalfs__ .. _____._____ Alfisols.
Nicholson_ . _._______ Fine-silty, mixed, mesie. __________ . _____________ Typic Fragiudalfs_ ________________ Alfisols.
Qckley...____________ Fine-loamy, mixed, mesic . _____________________. Typic Hapludalfs_.________________ Alfisols.
Opequon___ . __._____ Clayey, mixed, mesie___ . ______________________._ Lithic Hapludalfs_ __ - .___________ Alfisols.
Otwell___.____________ Fine-silty, mixed, mesic_ _ _________________.________ Typiec Fragiudalfs.. . .. ______._._. Alfisols.
Patton t_____._. . __._. Fine-silty, mixed, mesic_ _. . ___._______.__.___ mm—nm Typic Haplaquolls_....... e emm— Mollisols.
Peoga______._. e Fine-silty, mixed, mesic_ _______. ... ___________ Typie Ochraqualfs_________________ Alfigols.
Philo .. ________ Coarse-loamy, mixed, mesie___________________.__.__ Fluvaquentic Dystrochrepts. . ____. Ineeptisols.
Ross. . _______ Fine-loamy, mixed, mesic. .. Cumulic Hapludolls_ __ . ___________ Mollisols.
Rossmoyne_______._.. Fine-silty, mixed, mesioc_ ____ . ____________________ Aquie Fragiudalfs ________________ Alfisols.
Russell . ______________ Fine-gilty, mixed, mesie_ . __ . ____________ Typie Hapludalfs______________.___ Alfisols.
Sardinia_ __ .. ___._____ Fine-silty, mixed, mesle_ .. Aqguic Hapludalfs._________________ Alfisols.
Shoals________________ Fine-loamy, mlxed nonacid, mesm ___________________ Aeric Fluvaquents_ ... ______. Entisols.
Sleeth. . ____________ Fine-loamy, mlxed TESIC s e Aeric Ochragualfs_ _ ... Alfisols.
Sloan____ . _._._ - -w--| Fine-loamy, mlxed mMesiC o oo Fluvaquentic Haplaquolls ___.______ Molligols.
Stonelick. . _._._.._.___ Coarse-loamy, mixed, calcareous, mesic_ _ - ___________ Typic Udifluvents. . ______. Entisols.
Thackery . ____. Fine-loamy, mixed, mesic. . ___ . . Aquic Hapludalfs____ . ___________ Alfigols.
Trappist_ . ________ Clayey, mixed, mesie_ . ___._ Typic Hapludults_ - - _____________ Ultizols.
Tuscarawas_. .. __._____ Fine-loamy, m1xed MESIC s Aquic Hapludults. .. __._._.__ Ultisols.
Warsaw.______________ Fine-loamy over saudy or sandy-skeletal, m1xed mesic.] Typic Argiudolls. _ _ .. _.___ Mollisols.
Wea____ . __._ Fine-loamy, mixed, mesie___________________________ Typic Argindolls_ _________________ Mollisola,

See footnotes at end of article.
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Tasre 9.—Classification of the soils—Continued

Series Family Subgroup Order
Wellston______________ Fine-silty, mixed, mesic_ ... Ultic Hapludalfs.. .. .____________ Alfisols.
Westland_ o _o_._ Fine-loamy, mixed, mesic....._o._ o _______________ Typie Arglaquolls_ . . ______._______ Mollisols.
Williamsburg. . _____ Fine-loamy, mixed, mesie_________. e Ultic Haphadalfs_ __ __________.. .. Alfisols.
Kenif. e Fine-silty, mixed, mesio_ .. ________________________ Aquic Hapludalfs__________.. . _____ Alfisols.

1 In Highland County, the following soils are taxadjuncts to the series for which they are named: Algiers soils are motiled at 2 depth
of less than 20 inches, which is outside the range defined for the series. Brookston soils have more clay in the upper part of the B horizon
than is defined as the range for the series. These taxadjuncts are classified in the fine, mixed, mesic family of Typic Argiaquolls. Colyer
soils have less clay in the fine earth fraction of the profile than is defined as the range for the series. These taxadjuncts are classified in the
loamy-skeletal, mixed, mesic family of Lithic Dystrochrepts. Hickory soils have a thinner solum and are shallower to carbonates than is
defined as the range for the series. Montgomery soils show some clay movement into the B horizon, which is outside the range defined for
the series. Patton soils have a thicker solum than is defined as the range for the series.

great group and also one or more properties of another
great group, suborder, or order. Subgroups may also be
made in those instances where soil properties intergrade
outside of the range of any other great group, suborder,
or order. The names of subgroups are derived by placing
one or more adjectives before the mame of the great
group. Examples are Typic Hapludalfs and Aquic
Hapludolls.

Family —Families are separated within a subgroup
primarily on the basis of properties important to the
growth of plants or to the behavior of soils if used for
engineering. Among the properties considered are texture,
reaction, soil temperature, mineralogy, thickness of
horizons, and consistence. :

Series.—The series has the narrowest range of charac-
teristics of the categories in the classification system. 1t is
defined in the section “How This Soil Survey Was Made.”
A detailed description of each soil series in the county is
given in the section ‘Descriptions of the Soils.”

Some of the soils in this county do not fit in a series
that has been recognized in the classification system, but
recognition of a separate series would not serve a useful
purpose. Such soils are named for the series they strongly
resemble because they differ from those series in ways too
small to be of consequence in interpreting their usefulness
or behavior. Soil scientists designate such soils taxadjuncts
to the series for which they are named.

In this survey, seils named in the Algiers, Brookston,
Colyer, Hickory, Montgomery, and Patton series are tax-
adjunets to those series.

Laboratory Data

In table 10 laboratory data are given for 17 soil geries
in Highland County. The profile descriptions for repre-
sentative soils of these series are in the section, “Descrip-
tions of the Soils.” The data given in table 10 were
obtained by laboratory analyses at the Agronomy De-
partment, Ohio Agricultural Research and Development
Center (OARDC), Columbus, Ohio. The soils analyzed
were selected to help in their proper classification and
interpretations.

Published and unpublished laboratory data are available
for nearly all the soil series in Hightand County. Published
laboratory data are available in the soil surveys for nearby
counties. Unpublished data are on file at the Agronomy
Department, OARDC, Columbus, Ohio; the Ohio Depart-

ment of Natural Resources, Division of Lands and Soil,
Columbus, Ohio; and the Soil Conservation Service, State
Office, Columbus, Ohio.

In the following paragraphs, some of the procedures
used to obtain the data presented in table 10 are listed.

Particle-size distribution data were obtained by the
pipette method outlined by Steele and Bradfield (18), but
using sodium hexametaphosphate as the dispersing agent
and a 10-gram secil sample. The sand fractions were deter-
mined by sieving. The fine silt and coarse clay were
determined by sedimentation, and the fine clay was deter-
mined by sedimentation in a centrifuge. Coarse silt was
obtained by subtracting sand, fine silt, and clay from the
total sample. :

All pH measurements were made using a 1:1 soil-water
ratio. The percentage of organic matter was determined
by a dry combustion method. Calcium carbonate equiva-
Jent was determined by the gasometric method by
Dreimanis (6).

Extractable acidity (titratable aluminum and hydro-
gen aluminum) was determined by the triethanolamine
method {70). Extractable calcium and magnesium in this
solution were determined by the EDTA titration method
(4). The extractable potassium in this solution was deter-
mined with a flame photometer (10). Extractable bases
were extracted with a neutral solution of ammonium
acetate.

General Nature of the County

Highland County is an area of great contrast in soils,
geology, relief, intensity of agriculture, and density of
forest.

According to the U.S. Census of Agriculture, in 1969,
in Highland County, the acreage in 2,015 farms_totaled
307,106 acres or 87.4 percent of the county, an increase
of 2 percent over the acreage in 1964. The average size
of farms increased slightly from 150.1 acres in 1964 to
152.4 acres in 1969. In 1969 the percentage of farms
operated by owners or part owners was 88.8.

Most farm income comes from the sale of livestock and
livestock products. The principal livestock on farms m
1969 were 41,007 cattle and calves, of which 6,465 were
milk cows; 77,206 hogs and pigs; 10,468 sheep and lambs,
and 36,028 chickens, 3 months ofd or older.
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More than one-fourth of the farm income comes from
the sale of crops. The acreage of principal crops harvested
in 1969 was 46,071 of corn, 26,558 of soybeans, 18,543 of
wheat, 22,865 of hay, and 471 of tobacco.

Geology

Although several factors have contributed to the
formation of more than 75 different kinds of soil, the
slaciation of nearly all of the county is one of the most
significant. Two major glaciations covered a large part
of the county. Only the southeastern part of Brush
Creek and Jackson Townships have not been glaciated.
The oldest glacial deposits in the county are of Illinoian
age. Younger glacial deposits are associated with the
early and Jate stages of the Wisconsin glaciation. The
southernmost extent of the two Wisconsin stages are
represented by the Cuba (early) and Reesville (late)
end moraines. The Cuba end moraine has inner and outer
segments and is north of the area glaciated in Illinoian
time. This moraine extends from near New Vienna east
through Samantha to north of Boston and Rainsboro
and then to Rattlesnake Creek and the Ross County
Hne. The Reesville end moraine is the most northerly
and extends from the northwest part north of Leesburg
and east through East Monroe and Greenfield to the
Ross County line.

On the glacial till plains of Wisconsin age, the thickness
of till is highly variable but generally ranges from 10 to
25 fest. On the end moraines, the depth of till to bedrock
is as much as 40 to 65 feet or more.

The glaciated area of Illinoian age is the most extensive
in Highland County and consists of two highly contrasting
topographic regions. One is the nearly level area in the
western part of the county commonly called the “Crayfish
Flats.” The other is the gently sloping to moderately
steep, dissected area in the north-central and southern
parts of Highland County. Also present in this glaciated
area are the nearly level to moderately steep areas of
kames, moraines, and outwash. The glaciated areas
mainly extend from south and southwest of THillsboro
and near Rocky Fork Lake and Rainsboro east to the
Ross County line.

Most of the unglaciated areas in southeastern Brush

Creek and Jackson Townships are in the Central Lowlands
physiographic province. The rest of the unglaciated area
mn central and northern Brush Creek Township adjacent
to the Pike County line is in the hilly, dissected Allegheny
Plateau.
_ The glacial till in the nearly level Illinoian #ll plains
is generally 10 to 30 feet thick, but in the hilly Tlinoian
till plains it is only a few inches to normally less than 10
fect thick. In the unglaciated part of the county, the
soils are relatively shallow to bedrock. The depth to
bedrock ranges from outcrops on the surface to generally
only 5 feet. Many streams in the central, southern, and
southeastern parts of Highland County have cut into
and are flowing on bedrock of limestone or shale.

Nearly all of the county has been covered to varying
thickness with loess or windblown material. The loess
consists predominantly of silt-sized particles. It ranges
from 1 to 4 feet in thickness. The thinnest deposits of loess
are 0 to 18 inches thick and are on the Reesville
end moraine in the northeastern part of the county.
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The thickest of these deposits are 18 to 40 inches thick
and are on the nearly level glacial till plains of Illinoian
age or “Crayfish Flats” area in the western part of the
county.

The western parts of the county are underlain by
bedrock of limestone and shale of Ordovician age. The
hilly, unglaciated Allegheny Plateau area south of U.S.
Route 50 in the extreme eastern part of the county is
underlain by Devonian shale that is capped by Mississip-
pian sandstone bedrock.

Geologic resources include deposits of sand and gravel
suitable for construction purposes. Limestone bedrock is
crushed and used in construction for agricultural limestone
and cement; shale bedrock and heavy clay glacial till is
used to produce agricultural drainage tile. One limestone
formation in the county contains asphalt material that,
when crushed, is particularly suited to highway construc-
tion and maintenance material.

Relief and Drainage

Highland County has a wide range in elevation that
ranges from 720 feet along Middle Fork of Ohio Brush
Creek at the Adams County line to 1,343 feet on Washburn
Hill. This hill is in the Allegheny Plateau area west of
the Pike County line, The county is drained by several

_large streams in each of four major watersheds. The

northwestern part is in the watershed of the Miami
River and is drained by the East Fork of the Little
Miami River and its tributaries; the western and south-
central and eastern parts are in the watershed of the
Scioto River and are drained by Rocky Fork, Clear,
Rattlesnake, and Paint Creeks and their tributaries. All
of these are a part of the Ohio River drainage system.

Water Supply

Most homes and farms in the rural areas depend on
wells for their water supply. These wells derive their
water from the glacial materials that overlie the bedrock.
In areas of thick glacial material, particularly sand and
gravel deposits, water can generally be obtained for
domestic use. Most farms in southern and southeastern
Highland County, where glacial material, if any,. occurs
in thin layers, use cisterns and ponds to supplement the
water supplied by the well. The water obtained from the
wells is usually low in quantity and frequently of poor
quality. The construction of farm ponds in the central,
southern, and southeast parts of the county 1s limited
because the soil material is thin and shallow to bedrock.

Recently, water resources in the county have been
further developed by a cooperative rural water facility.
This facility provides supply treatment and distribution
services to many rural areas in the county.

Climate ¢

The climate of Highland County is marked by large
annual, daily, and day to day ranges of temperature.
The summers are moderately warm and humid and have
several days when the temperature is in the nineties.
Winters are reasonably cold and cloudy, but days when
the temperature is below zero are rare.

s By Jerry M. Davis, climatologist for Ohio, National Weather
Servite, U.S. Department of Commerce.
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Tasre 10.—Laboratory

Particle size distribution
Soil and sample Very Medium| Fine Very Total
number Horizon Depth coarse | Coarse sand sand fine sand il Clay Fine
sand sand {0.5— (0.25- sand (2.0~ (0.05- (<0, 002 clay
(2-1 (1-0.5 | 0.25 0.10 | (0.10- | 0.85 0.002 mm) {<0.0002
mm) mim) mm) mm) 0.05 mm) mm) mm)
mim)

Tuches Percent Pereent Percent Percenl Percent Percent Percent Percent Percent

Atlas silt loam Ap 0-7 0.5 2,2 3.2 91 7.5 22.5 55. 0 22, 0.
{TTY--48). Bit 7-12 ! 1.6 2.5 86 8.1 21.2 449 33.9 18.9
TIB214 12-17 .5 2,1 3.3 9.9 8.8 24, 6 36. 8 38. 6 24. 7
TIR22¢ 17-24 .6 2,1 2.9 8.3 7.9 21.8 39.3 38.9 24. 3
IIB23ig 24-30 .4 1.5 2.0 5.7 59 15. 5 41. 7 42. 8 25.3
1IB24% 30-37 .3 1.1 1.5 4. 5 5.0 12. 4 41,1 46. 5 24. 1
1IB24+ 37-44 .3 .9 1.3 4,1 4.7 11. 3 43.2 45. 5 20, 4
IIB31 44-51 .3 1.2 1.8 5.1 5 9 14, 3 45, 2 40. 5 17.1
IIB32 h1-67 1.7 5.2 4.1 9.0 3.0 28.0 41, 2 30. 8 13. 5
IIC1 8777 1.6 4.1 38 10. 0 89 28. 4 42,8 28,8 11. 4
TIIC2 77-90 30 5.6 4.5 10,7 9.2 33.0 43.7 23.3 6.8
Avonburg silt lcam Ap 0-9 1.4 3.3 3.2 8 2 7.2 23.3 63. 8 12. 9 3.5
(H Y-50). A2 9-15 .8 2.2 2.7 7.4 6. 5 19. 6 62.7 7.7 6.1
B1 15-22 .6 2.0 2,3 6.2 5.6 16. 7 62. 0 21. 3 8.1
B21t, 22-31 . h 1.6 2.0 4. 8 6.1 15. 0 60. 1 24,9 10. 6
IIBx 31-39 .5 1.5 1.8 5.0 4.7 13. 5 57.3 29.2 14. 9
11822t 39-47 .4 1.6 2.2 6.2 5. 6 16. 0 49, 0 35.0 21. 8
1IB23t 47-55 .4 2,0 2.7 8.0 7.1 20. 2 44, 8 35. 0 20.0
IIB31 55-66 .5 2.0 2.9 8.2 8.4 22,0 42,9 35.1 20. 8
11832 66-86 .7 2.4 3.1 8.7 8. 4 23.3 39.3 37. 4 20. 9
11C1 86-99 .4 2,0 3.0 89 8. 4 22.7 40. 0 37.3 18. 1
I1IC2 99-124 3.8 6.3 4.9 10. 4 9.1 34. 5 43.2 1 22,3 7.3
Blanchester silt loam Ap 04 1.0 L7 2.3 6.8 6.3 18. 1 60. 1 21. 8 7.2
(HY-44). Ap 4-9 LT 1.6 2.1 6.7 6.3 17. 4 61. 3 21. 8 7.7
Bltg 9-15 .9 1.4 1.8 59 5.2 15.2 55. 6 20, 2 14. 8
‘ B2ltg 15-21 .7 1.5 1.8 5.6 51 14.7 52,6 32.7 17. 8
B22tg 21-28 .8 1.5 1.7 5.5 4 8 14. 3 51. 5 34 2 19. 5
B22tg 28-35 .5 1.2 1. 4 4.6 4. 4 12,1 52. 9 35.0 20. 4
11823t 35-44 .4 .9 1.1 3.5 3.5 9.4 53.3 a7.3 23.0
IIB3tg 44-51 .4 .9 1.1 3.5 3.7 9.6 56. 6 33.8 20. 8
IIC1 51-70 1.3 3.1 3.1 7.8 6.7 22. 0 42. 4 35. 6 13. 3
11C2 70-84 .4 1.6 2,1 6.1 5. 6 15.8 47. 6 36. 6 18. 5
Boston silt loam Ap 0-8 .2 .8 .7 1.2 1.1 4.0 78.8 17.2 4.2
(HY-60). AtB 8-12 .1 .4 .3 . B .7 2.1 71.8 26. 1 11. 6
B2t 1218 .2 .5 .4 .8 .9 2.8 89. 0 28,2 15.3
IIBx1 18-23 1. 1 1.8 1.4 3.7 2.6 10. 6 59. 4 30.0 7. 8
IIBx2 23-32 3.8 2.8 2.3 55 3.8 18. 2 47. 4 34. 4 19. 8
IITB31 32-42 .3 N .5 1.3 1.2 3.7 22. 6 78.7 37.8
I1IB32 42-53 2.0 1.6 .9 2,0 1.4 7.9 21.1 70. 9 32. 0
iIIc 53-58 3.0 6.1 2.9 36. 0 16. 8 64. 8 10. 9 24. 3 18.2
Cincinnati silt loam Ap 0-10 .b 1.6 1.5 31 2.4 9.1 74. 9 16. 0 3.6
(HY-63). Bl 10-16 .3 .9 1.1 2.4 1.9 6. 6 68.1 25.8 8.8
B2t 16-22 .5 1.2 1.3 3.0 2.3 83 62. 1 28. 6 15. 2
B2t 22-28 1.2 2.0 2.3 59 4.5 15. 8 56. 9 27.2 14. 8
IIB22% 28-35 2.3 3.1 3.5 9.4 6.9 25, 2 48. 8 26.0 13.7
IIBx1 . 35-45 2.9 3.2 3.6 9.5 7.2 26. 4 45,7 27. 9 15. 7
IIBx2 45-52 1.6 3.0 3.6 9.9 .5 25. 6 43. 7 30.7 16. 6
IIB31t 52-58 2.3 3.1 3.4 8.9 6.9 24.6 39.8 35.6 20.0
11B32 58-70 1.8 3.9 4.3 10. 8 7.9 28.7 35.9 35. 4 19, 6
IIB32 70-90 2.5 4.5 51 12. 5 87 33.3 37.0 20.7 15, 4
IIC 90-115 7.4 8. 4 6 4 13. 7 i0. 0 45. 9 36,7 17. 4 5, 6

See footnote at end of table,
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data
Extractable cations
Organic- | Calcium Sum of Base
Reac- matter | carbonate extract- Sum of satura-~
Texture tion content equiva- able bases tion
lent H Ca, Mg K cations (sum)
Meg per Meg per Meq per Meg per Meg per Meg per
106 grams | 100 grams | 100 grama | 160 grams 100 grams 160 gramas

pH Pereent Pereent of a0l of sofl of soil of s0il of sod] of 20l Percent
Silt loam . ..o 5.2 | N 2 8.8 6.1 1.5 0. 20 16. 6 7.8 7
Clay loam_._ . _____.__ 4.6 I N 16. 4 3.4 2.6 .26 22, 7 6. 3 28
Clay loam.__ . ___ 4.5 D ISP 18.0 3.5 4.0 .28 25. 8 7.8 30
Clay loam_________ ... 4.5 P 2 RSO 17. 1 4,0 5.3 .28 26. 8 9.6 36
Silty elay oo 4.6 DS~ 1 D 17. 4 5.1 6.9 .32 29, 7 12. 3 41
Silty clay - oo oo 4.6 I N IS 17. 0 6. 5 7.6 .31 314 14. 4 46
Bilty elay_ - eaan 4,6 P P 13.1 7.0 8.4 .28 28. 8 15.7 54
Silty elay_ .. 5. 2 P I 4.4 8 8 0.7 26 23.2 18. 8 81
Clay loam.... . _______ 6.6 |- |eeaa o 4.2 9.3 8.3 22 22.0 17. 8 81
Clayloam___ . _________.__ Tob |occmaa 50 (S [CSR DEVSORN PUVIUUPSSUN PSR SRR UPIN JUPUROUIPIP PSP
Loam . meeeem o 7.9 | . 17. 2 | e e e e
Silé loarn_ _ . ________. - 6.1 2T . 5 4 52 1.4 .33 12.3 6. 9 56
Silt loam.-____ ... ____ 4 8 A P 7.7 1.9 .7 .15 10. 4 2.7 26
Silt loam_ oo 4.6 IO 2 P 11. 1 .9 .6 .13 12,7 1.6 13
Siltloam____ . ______._.. 4.5 P 2 I, 13. 5 . 8 1.2 .18 15. 7 2.2 14
Silty clay loam____________ 4.5 B 2 15.7 1.5 2.2 .20 19.6 3.9 20
Silty clay loam 4.5 I 20 SO 18.9 2.5 3.3 .22 24,9 6.0 24
Clay loam___ ... ______- 4.4 R~ R P 14,4 4.5 5. 5 .24 24, 6 10. 2 42
Clay loam ... ..—._____ 4. 6 I D 12. 0 6. 6 7.2 .23 26.0 14, 0 54
Clay loam . ____ ... 58 L2 6. 1 12.0 10. 5 .22 28. 8 22.7 79
Clayloam___ . ______... - 6.8 P~ 2 P, 3.7 19. 3 10, & .21 33.3 29. 6 39
Toam __ .. _____ 20 ¢ T RN DRNUUN RSN FSUNPRUETURRUUY USRS DRSS FOVPUPUUPRUR PRUUUPUR PR VPRSP PR
Silt loam_ - __ 6.5 2,9 |- 4.6 10. 1 4.3 .20 19. 2 4.6 76
Silt loam_ ... ___ 6.3 209 |- 4.9 10. O 3.0 .20 19. 0 4.1 T4
Silty clay loam. ... .__ 56 19 |- 7.4 11. 6 5.5 .20 24,7 17. 3 70
Rilty elay loam____._ .. ___ 56 ¢ R PO, 59 11. 3 6. O .20 23. 4 7.5 75
Silty clay loam______ . _.... 5.8 || 5.9 12. 0 6.9 .30 25.1 19. 2 76
Silty clay leam_.__________ 6.1 |- 4.4 13,1 7. 4 .26 25.2 20. 8 83
Silty elay loam____________ 6.4 || 3.9 14,7 87 . 40 27.7 23. 8 86
Silty clay loam._______.____ B 7 || 2.9 14. 6 6. 6 .40 23.9 21. 0 88
Clay loam___ ..o __ Fod |- B T (VOO ISRRUUUUN IO SN I UOUU SUOSEp ) PP
Rilty elay loam ..o 7.3 |oooo- B T OO (U ORI SEVUSUIUPR IONOUPRUURN Y (NI Py
Silt oam_ .. . ________ 7.0 1.8 o ___ 3.3 6.8 1.5 .20 11. & 8.5 72
Silt loam_ . ____ 6.0 A 6.1 5 9 2.0 .21 14. 2 8.1 57
Silty clay loam . ___ .. ... 5.1 s 2 I 8.6 5.0 3.3 .22 17.1 8.5 50
Silty clay leam________._ .. 5.3 S T P, 7.2 56 5.1 . 26 18.2 1.0 60
Silty elay loam_ . ______ 6.1 R 2 O 51 7.6 840 .25 210 15. 9 76
Clay o oo 6.9 || 6.3 18.1 13. 6 .3 38. 3 32.0 84
Clay oo Tod | 2 8 | e e mm e e
Sandy elay loam_ _ ... ___ 7.8 | e 4~ N VRO FEUUUSUU O JEVRRUR) AR U U (RIS UTO [SVPURUUE) JE ORI
8ilt loam._.__ ... [ 53 2.0 .. . 1ND 1.8 .6 .27 ND 2.7 ND
Silt loam____ o= 5.4 B .. 6.7 3.8 1.2 .20 11.9 5.2 44
Silty clay leam______ . ... 5.5 N 7.0 5.0 2.0 .27 14,3 7.3 51
Silty clay loam__________._ 5. 5 B 6.8 6. 2 3.7 .22 16. 9 10.1 60
Loam__ ..o ___ 5 3 B0 T 6.7 4.5 2.6 .19 14. 0 7.3 52
Clay loam .. ____.___ 53 I 2 7.7 5.1 3.3 .20 16. 3 8 6 53
Clay loam oo 5.4 I 1 6.5 7.1 2.8 .20 16. 6 10. 1 61
Clay loam___ _____..______ 5.4 B e 59 12, 0 6.5 .23 24. 6 18. 7 76
Clay loam__________.._.._ 6.2 R T P 4.2 11.9 4.0 .17 20.3 16. 1 79
Clay loam______________.. 8. 2 I T I 3.2 11. 4 4.8 .21 19. 6 16. 4 84
Loam__ ... _____._____ 7.8 .3 881 || e i e
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Particle size distribution

8oil and sample Very Medium| Fine Very Total
number Horizon Depth coarse | Coarse | sand sand fine sand Silt Clay Fine
sand sand (0.5— (0.25— sand (2.0- (0.05— |{(<0. 002 clay
(-1 | 0-0.5 | 025 0.10 | (0.10- | 0.05 | 0.002 | mm) |(<0.0002
mm) min) mm) mm) 0.05 mim) mum) mm)
mrm)

Inches Percent Pereent Percent Percent Percent FPercent Percent Percent Percent
Clermeont silt Ioam Ap -7 .8 2.6 2.2 4.7 4.1 14. 4 67. 6 18. 0 4.8
(HY-49). A2 7-13 .8 2.0 L9 39 40| 126] 650 29224 7.7
A&B 13-17 . B 1.7 1.5 3.5 33 10.6 60. 9 28. 5 12. 8
B&A 17-25 .4 1.2 1.3 3.0 3.2 9.1 58. 6 32.3 16. 2
B31ltg 25-37 .5 1. 4 1.5 3.5 3.2 10. 1 56. 7 33.2 19. 2
IIB22tg 37-43 .7 2.7 2.3 4.6 3.0 14. 2 45,9 39. 9 22, 6
11B23tg 43-50 .5 1.9 2.3 5.3 4.5 14. 5 41,0 44, 5 28.0
118244 50-62 .6 1.7 2.3 6.0 5. 4 16. 0 39.1 44, 9 35.6
IIBR31 62-78 .8 2.4 2.6 6. 5 6. 5 18. 8 38.7 42,5 22,9
I1B32 78-94 i 2.7 3.3 9.0 7.9 23.6 42, 4 34,0 16. 7
IIC1 94-100 3.7 5.0 4.1 81 7.6 28. 5 37.4 34.1 17.7
IIC2 100-116 4.9 7.4 6. 3 12. 9 il. 6 43. 1 40. 6 16. 3 6.1
Fitchville silt loam Ap 0-10 1.3 1.9 1.3 2,2 3.2 9.9 74.3 15, 8 3.4
(HY-61). A2 10-15 1.3 2.2 1.4 2.1 3.2 10. 2 69.1 20,7 7.4
Bit 15-22 N 1.2 .8 1.6 3.3 7.6 65. 6 26. 8 12. 4
B21t 22-29 3 i .5 1.4 2.7 57 66. 4 27.9 13.7
B22¢ 29-37 1.7 3.6 2.2 8.3 3.4 14. 2 58. 9 26. 9 12, 2
B23t 37-47 2.1 5 2 2.8 4.1 4.1 18.3 52,2 29.5 17. 3
ITB31t 47-57 2.0 4.8 3.8 7.2 5.7 23. 5 47. 0 29,5 18. 2
11B32 37-68 10.7 16. 1 83 6.2 3.8 451 26. 8 28.1 18.0
I1B33 68-77 5 2 151 9.0 81 5. 0 42. 4 28, 1 29. 5 20.5
IIC1 7790 3.5 1.5 5.0 &85 10. 4 38.9 45. 8 15.3 10. 3

T1C2 90-106 | e e .

Haubstadt silt loam Ap 0-6 .7 2.8 3.6 7.0 4.0 18. 1 66. 7 15,2 3.6
(HY-53}. Bl 6-10 .8 2.3 3.2 6.1 3.4 15.8 | 652 19.0 5.9
B2t 10-18 2.7 4,6 6.1 12. 4 6. 9 32.7 47. 2 20.1 8.0
IIBx1 18-28 2.5 5 3 7.8 17. 5 10. 6 43.7 30.9 16. 4 7. 4
IIBx2 2837 2.1 4.7 6. 8 15.5 9.9 39.0 39. 8 212 9. 4
1TBx3 37-45 2.2 5 2 7.0 15.1 9.5 39.0 37.5 23. 5 11. 6
IIB=x3 4£5-53 2.6 50 6.8 15. 1 9.5 39.0 35. 4 25.6 12. 8
IIB31t 53-59 2.0 4.8 6.7 14. 1 9,2 87.1 35,7 27.2 14, 2
11B32t 59-73 56 6.3 G, 0 12. 4 8.0 38.3 3.8 30. 1 16. 5
IiC1 73-110 3.5 6.2 57 1.5 7.8 4.7 35.8 29,5 13. 6
Loudon silt loam Ap 0-8 1.3 2,9 2.4 5.4 3.5 15. 5 67. 9 16. 6 3.5
(HY-62). Bl 8-12 2,0 2.9 2.1 4, 2 2.9 14,1 62,7 23.2 6.8
B21t 12-19 1.2 1.8 1.3 2.9 2,1 9.3 6l.4 29. 3 1.5
118224 16-26 .8 1.1 .8 2,2 1.7 6. 6 56.7 36.7 18. 9
ITB23t 26—-38 . b 1.3 1.6 4.3 2.9 10. 6 43.6 45 8 29, 4
I1TR31 38-45 .1 .3 .2 .7 1.3 2. 6 43. 7 53.7 21.6
TITR32 45-58 .8 .4 .2 .2 1.2 2.8 55, 0 42,2 13.2
I11C1 58-70 .2 .2 .1 2 .8 1.5 62.0 36.5 9.1
IIIC2 70-81 .5 .3 .1 3 1.7 2.9 66. 6 30. 5 6.7
ITIR 81-100 .9 .6 .3 6 2.2 4.6 67. 6 27.8 b 6
Negley loam Ap 0-5 51 1.0 7.6 7.9 3.9 35.8 45.5 19. 0 7.9
{(HY-64), Ap 5-8 Y 9.7 6.3 6.9 3.9 34. 0 47. 3 18,7 7.8
Bl - 8-14 10,7 13. 4 8.6 9.3 5.1 47.1 36. 6 16. 3 7.2
B21t 14-24 9.8 14. 8 9.7 9.8 5.2 49 3 32,1 18. 6 7.0
B22t 24-33 10.0 15. 9 7.5 7.1 4.1 44 6 23,1 32, 3 13. 9
B23t 3342 11, 9 23.6 7.9 4.7 2,4 50, 5 16. 6 32. 9 12, 2
B24% 42-57 10. 3 25.7 9.3 5.2 2.4 52.9 13. 4 33.7 13. 3
B25¢ 57-72 10. 3 20,7 83 5,2 2.3 47. 8 16. 5 35.7 17.7
B3l 72-92 6.0 26. 5 16. 3 8.5 2.6 59.9 12,1 28. 0 13. 8
B32 92-108 13. 5 a0. 0 16.8 9.9 1.9 72.1 10.7 17.2 81
B33 108-126 12,0 35.9 16. 0 9.1 15 745 10. 8 14.7 7.1
& 126-156 12.0 43. 5 19.6 7.6 15 84, 2 10. 9 4,9 2.0

See footnote at end of table,
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data—Continued
Exiractable cations
Organic- | Calcium Sum of Base
Reae- matter | carbonate extract- Sum of satura-
Texture tion content equiva- able bases tion
lent H Ca Mg K cations {(wum)
Meg per Meg per Meg per Meg per Meg per Meg per
100 gramms | 100 grams | 100 grams | 100 grams 100 gramae 100 grama
pH Percent Percent of soi} of soil of seil of sodl of soil of soil Percent
Silt loam_________________ 6.2 L7 e 3.6 6.2 2.1 .18 12.1 8.5 70
Silt Joam_ . __ 5.1 N S 6.4 3.7 21 18 12. 4 6.0 48
Silty elay loam_.__________ 4.8 N 5 S 9.5 2.9 1.9 20 4.5 50 34
Silty clay loam 4. 8 .3 10. 5 3.3 3.6 26 17. 7 7.2 41
Silty clay loam___ 4.8 .3 12. 3 3.9 4.4 .29 20.9 8 6 41
Sitty elay loam.____________ 4.7 . b 16. 6 6, 4 6.6 36 30. 0 13, 4 45
Silty elay __ . ... 4.8 1. s 15. 8 7.7 8.6 38 32. 5 16,7 51
Clay. . __ 4.9 - 3 [ 16. 8 8. 4 89 31 34.4 17. 6 51
Clay e 6.0 L2 3 8.0 13. 3 12. 3 31 33.9 25. 9 76
Clay loam________________ 7.0 | 2.1 10.5 86 26 2L.5 19. 4 90
Clay loam. ______._______. 7.1 B s 47 12, 3 8.9 26 26. 2 21. 5 82
Toam._ ol T e 27 8 | e e
Silt foam .o e 7.0 20 (oo 4.1 8. 5 2.3 17 3.1 9.0 69
Silt loam_ . ___._.___ 6.8 R 4.1 51 1.8 12 1.1 7.0 63
Silt loam__ . 5.4 A 2 S, 8.6 51 2.6 .20 16. 5 7.9 48
Silty clay loam._ . _____ 5.1 - N T 1L 9 3.7 2.2 .25 18. 0 6.1 34
Silt loam____ . ________ 5 2 N I 10. 2 5.0 3.9 .20 19. 3 9.1 47
Silty clay loam_______.___. 5.7 I 3 IR 6.5 7.0 6. 0 .29 19. 8 13.3 67
Clay loam_ ... oowee 6. 4 I 3 P 4.5 10. 3 8.7 31 23. 8 19.3 81
Sandy clay loam_ ... _______ 6.8 |ooe e 5 8 7.9 3.1 26 16. 6 11.3 68
Clay loam . ________. A T I 4,0 12. 0 7.7 36 24. 1 20. 1 83
Toam_ .. _ 2 P 55,5 | [P NN D
__________________________ 78 |- 26, 7 | e e e
Silt loam . - e 5. 0 i 7.1 2.1 .5 31 10. 0 2,9 29
Silt toam_ ... 51 IR T P 6.3 2,86 .6 . 08 9.6 3.3 34
Loam_____ . _____ 4 8 2 PR 8 8 2.2 .8 .10 1L 9 3.1 26
Loam. ... 4,7 D~ N 6.5 L1 .9 .23 87 2.2 26
Loam____________________ 4.8 - 5.7 1.8 1.8 . 26 9.6 3.9 40
Loam___ . . 4.8 " 28 8.7 3.7 3.4 .31 16. 1 7. 4 46
E oY 5 v P 4.8 N 2 I 8 5 2.8 2,3 .28 13.9 5, 4 39
Clay loam__ . ____________ 4.9 L2 o 7.2 4.8 4.5 .19 16. 7 9.5 57
Clayloam___. . ________.___. 5 5 =2 I 59 4,9 3.7 31 14. 8 89 60
Clay loam . ____.____. 6.8 I 2 2.5 7.6 5.5 31 15. 9 13. 4 84
Sitt leam_________________ 5 8 2,9 | weeeo 8.1 31 1.0 40 13. 6 4.5 33
Silt loam e .o 5 3 L0 | 9.1 2 2 1.4 43 13.1 4.0 31
Silty elay loam___________- 50 R N 12,2 2.0 1.8 37 16. 4 4.2 25
Bilty clay loam_ .. __._. 4.9 L 2 14. 4 3.2 50 33 22,9 8 5 38
Silty elay. oo 5 3 L 3N 11. 9 53 9, 5 .44 27.1 15. 2 56
Silty elay_ .. T8 o
Silty elay oo 8.0 | ..
Silty clay loam_ . _.____ 8.0 |____._-.__
Silty clay loam_____._____ 81 ...
Silty elay leamn____________ B0 |-
Loam_____ L. oo 6.9 L4 3.6 5.0 1.7 27 10. 6 7.0 66
Toam oo .. 6.6 L0 | 3.7 3.9 1.5 17 9.3 5.6 60
Loam _________________._ 5. 4 [ 3 P 4, 4 2.2 1.3 12 890 3.6 45
Loam_____ . __ 5 2 P 3 I 5 9 2.0 1.3 18 9.4 3.5 37
Clay loam________________ 5. 4 - T 7.8 3.6 2.1 26 13. 8 6, 0 43
Sandy elay loam_ _._.____ 5. 4 I 2 &0 3.1 2.8 27 14. 2 6 2 44
Sandy clay loam.. .. __.__ 5 2 - T 87 2.8 2.7 22 14. 4 57 40
Sandy elay. . _____. 5.2 P S I 10. 5 3.7 2.9 25 17. 3 6. 8 39
Sandy olay loam___.______ 5.3 IO N 7.9 31 2.6 23 13. 8 59 43
Coarse sandy loam__._____ 57 I 2 4.6 3.2 2. 4 .16 10. 4 6, 8 56
Coarse sandy loam_ _______ 6. 4 R 3 DR, 3.3 5.6 2.8 .15 1.8 8 5 72
Loamy coarse sand. ... __ 7.7 . b 40,6 |l | eacees
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Particle size distribution
Soil and sample Very Medium | Fine Very Total
number Horizon Depth coarse | Coarse | sand sand fine gand Silt Clay Fine
sand sand (0.5— (0.25— sand (2.0— (0.05- (<0002 oclay
(2-1 (1-0.5 0.25 0.10 (0.10- 0.05 0.002 mm) |(<0.0002
mm) mm) mm} mm) 0.05 mm) min) mm)
mm)

Trches Pereent Percent Lercent Percent Percent | Percent Percent Pereent Percent
Nicholson silt Ioam Ap 0-8 7 1.6 .9 1.3 1.2 5.7 77.7 16. 6 3.4
(HY-59). Bl 814 1.2 1.5 .6 .6 .9 4 8 69. 8 25, 4 14. 0
B2t 14-24 1.7 2.0 L7 .7 .9 6.0 67. 3 26,7 13.3
Bx1l 24-34 5.3 3.6 1.2 1.2 1.4 12. 7 66. 3 21. 0 8.7
ITBx2 34-42 4.4 2.8 1O 1.2 1.4 10. 8 54, 2 35.0 14. 7
I1B31 42-50 1.0 1.4 LT 1.1 i2 5. & 37.9 56. 7 30. 5
11832 50-67 1.6 1.9 L0 1.4 L7 7.6 34.7 57. 7 3.5
IIB33 87-74 .4 .7 .5 1.3 4.7 7.6 46, 3 46. 1 23,1
Oclkley silt loam Ap -5 L 1.7 1.8 6. 4 9.0 19. 6 67. 1 13. 3 3.3
(HY-£6). B&A 69 .3 1.1 1.3 51 7.7 15. 6 65. 3 19. 1 7.3
Bit 9-14 .2 .7 i1 4,7 7.4 14. 1 57.7 28.2 14, 3
B21t 14-21 .4 .8 1.3 6.2 7.9 16. 6 52. 8 30. 6 17. 3
11B22¢ 21-27 .8 15 2.3 10. 8 9.8 25, 2 48 2 26. 6 13. 7
TIB23t 27-33 3.1 4,9 5.3 21. 0 10. 2 44, 5 33. 8 21.7 10.7
11824t 33-42 19. 7 12.5 4.8 9.0 3.7 49. 6 26.7 23.7 11. 4
IIB32 42-52 .3 .3 .2 .6 6. 9 8 3 63. 1 28.6 10. 7
IIB33 52-58 .3 .4 .2 T 9.4 i1. 1 62.4 26. 5 10. 8
1IC 58-70 39.6 31.4 4.4 1.5 .8 i 6.2 16. 1 9.0
Opeqguon silt loam Ap 0-5 .1 .6 .8 1.0 1.0 3.2 73.6 23.2 8.1
(HY-54). TIB21t 58 .2 .2 .2 .5 . 8 1.9 58.7 39. 8 23. 2
TIB22¢ 815 .3 .4 .3 1.0 .8 2.8 32.4 64.8 43. 4
IIC 15-19 1.9 3.6 4.5 32.7 18.8 6L 5 19. 8 18. 9 12,1
Rossmoyne silt Ioam Ap 0-8 .8 2.6 2.1 4,1 3.0 12. 6 70.6 16. 8 3.8
(HY-51). A2 8-12 .5 1.6 L5 2.7 31 9.4 67. 4 23. 2 8.1
Bl 12-17 .2 1.3 1.5 3.2 3.1 9.3 64. 3 26. 4 1. 8
B2t 17-23 .5 1.7 2.3 5. 3 4.5 14. 3 54,0 3.7 18. 1
IiBxl 23-30 1.O 2.5 3.1 7.7 6.8 21, 1 47.3 316 18. 0
I1Bx1 30-37 1.1 2.9 3.9 9.8 7.3 25. 5 45. 9 28. 6 147
I1Bx2 37-45 1.2 3.0 41 10. 4 8.3 27.0 48, 1 24, 9 12. 8
IIBx2 45-56 1.4 3.4 4.6 11. 9 8.9 30. 2 486. 4 23. 4 11. 2
TIB3t 56-T70 7 2.5 3.7 9.0 7.1 23.0 37.9 30.1 20. 7
TiB3t T0-81 .9 3.3 4.3 10. 7 8 5 27. 7 39. 8 32.5 14. 6
I¢ 81-97 2.9 4,9 4.6 10. 8 89 32.1 43.7 24. 2 89
Russell silt loam Ap 3-8 .7 1.7 1.4 2,8 2,2 8.8 79. 2 12. 0 2.0
(H'Y-58). A2 811 .1 1.2 1.3 2.4 1.9 6.9 77.6 15. 5 3.5
Blit 11-17 .3 .9 1.6 1.8 1.6 5 6 7.7 22.7 8.5
B2t 17-26 .8 1.0 .9 2.0 1.9 6. 6 64. 3 20,1 14. 9
11B22t 26-44 1.3 2.3 2.0 52 7.8 18. 6 58.2 23.2 12,2
IIB3 44-61 2.7 4.8 4.7 10. 2 7.6 30, 0 44 2 25. 8 11.0
IIC1 61-75 2.9 5.3 5.7 13. 0 10. 0 36.9 47. 3 15. 8 4.9
11c2 75-82 2.6 4.4 4.5 111 89 31.5 50. 0 18. 5 6. 4
Sardinia silt loam Ap 0-9 i .6 .7 3.6 6. 5 1.5 72.1 16. 4 3.7
(HY-55). Blt 9-16 .0 .1 .2 1.2 3.5 50 65. 3 20.7 14. 2
11B21% 16-22 .0 .2 .3 2.2 50 7.7 63. 7 28. 6 15.0
IIB224 22-32 .0 .4 1.2 7.5 7.8 16. 9 57. 8 25.3 14, 0
IIB23t 32-42 .0 Ry 1.1 8 6 10. 0 20.1 54, 4 25.5 15.1
i1B24 42-55 .1 .4 7 5.2 10. 8 17. 2 59.0 23. 8 141
11B31 35-62 .9 3.7 51 14.7 111 35. 5 44. 3 20.2 12.7
ITB32 62-71 1.1 4.7 6.1 14, 2 9.5 35.6 44 1 20. 3 1.7
I11C 71-85 14,7 21. 1 7.6 6. 4 5. 6 55. 4 24. 0 20.6 13. 2

See footnote at end of table,
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Extractable cations
Organic- | Calecium Sum of Base
Reac- matter | carbonate extract- Sum of satura~
Texture tion content equiva- able bases tion
lent H Ca Mg K cations (sum)
Meq per Meg per Meq per Meq per Meq per Meq per
100 grams | 100 grams | 160 grams | 100 grama 100 grams 100 grams

pH Percent Percent of soil of soil of s0il of zofl of soil of soil Percent
Silt loam- ..o __ 5 5 20 oo &0 3.7 .8 .15 12. 6 4. 6 a7
Silt loamt.... oo 5. 8 B A PR 7.7 6. 4 2,0 18 16.3 8. 6 53
Silt loam ... 5.3 B B IR 9,3 4.7 2.6 19 16. 8 7. 5 45
Silt Toarm . oo oo 5.3 R N 7.9 3.6 2.3 .14 13. 9 8.0 43
Silty clay loam . ______ 6.3 B B (T 4. 4 7.9 5,1 .20 17. 6 13. 2 75
Clay oo 6.9 N 4.0 16. 9 4.8 .20 25. 9 21. 9 85
A e oo 7.2 L0 |- 51 13. 9 7.8 .23 27.0 21.9 81
Silty elay. .o ____. /83 A S VUSRI U (NP FRRR U RSN RSPAN FPRUUU RN
Sililoam._ . _________._. 5.9 L5 oo 6.4 3.9 1.1 .54 1.9 5.5 46
Silt loam__ . __ 5.6 LO o 6.8 4.5 1.7 .39 13. 4 6. 6 49
Silty elay loam__._________ 5.8 R I P 7.4 6.3 2.7 .33 16.7 9.3 56
Sitty clay loam______ e 5.2 i 2 IO 8. 8 6. 6 2.0 .31 18. & 9.8 53
TaT: % 1 » M 5.2 I T 9.6 5.5 2.7 . 30 18. 1 8.5 47
Loam_ __.__..._ e 5.5 s B 6 8 50 2.7 .23 14.7 7.9 54
Loam__ . e 5.3 IS T 7.2 4.5 2.8 .31 i4. 8 7.6 51
Silty elay loam_ . ___._._._. [ 3 1004 | e
Silt loam . A P 181 e e e
Coarse sandy loam_ . ______ R £ 2 MR - T DRSS DN FPNSV R (RS N PSRN R
Silt loam. .. ___ 6.8 204 | o 4.2 85 4.0 .43 17. 1 12.9 75
Stlty clay loam._ .. _.____ 6.8 L2 .- 6.5 10. 9 6.7 . 56 24,7 18. 2 T4
Clay. o . 6. 6 2.2 | .. 9.7 18.7 14.6 i 43. 8 34.1 78
Fine sandy loam_ ______._- 7.6 |- 8L 0 e e b e
Silt loam.__ .. __.. i 5. 8 1.7 e 7.6 4.4 . B .22 12.7 5.1 40
Silt loam_ . . _.__. S 5.0 B U 10. 5 3.1 .8 .20 14, 6 4.1 28
Silt loarn_ ... 4.7 B DO 10. 8 2.9 1.5 .26 15. 5 4.7 30
Silty elay loam . _______ 4.7 I D 14. 1 4.8 3.1 .31 22,3 8.2 37
Clayloam_ ._ . ..o _____ 4.7 I T D, 11. 6 5.1 3.5 .29 20. 5 8.9 43
Clay loam._ .. .___.___ 4.8 P A 9.0 4.9 4.6 .20 18.7 9.7 52
Loam. o oo - 5.8 I S P 4.5 7.4 5. 8 .18 17. 9 13. 4 75
Toam._ . 6.5 P R IS 3.3 7.1 4.9 15 15, 4 12,1 79
Clayloam._ . __________ 7.0 P A S 4.3 14. 4 9.2 20 28.1 23.8 85
Clayloam._. .. ___._______ 5 2 P P A VRSOSSN ORI ISR JUUpRURSRUR DSOS [SSOU IO (PR
Loam.__________ e mm 8 B 2006 oo | e | e e
ikt loam ____ . ____.___ 7.3 204 (. ND 5 2 1.5 A8 . 7.2 ND
Siltloam._ .. ______ 7.0 L2 3.7 4.6 1.4 . 29 10. 0 6.3 63
Silt Toam__ ... 6. 3 B 3 5. 6 45 1.6 .24 11, 9 6.3 53
Silty clay loam.____._ .. .. 5.2 B T 9.6 50 1.8 .27 16. 7 7.1 42
Silt loarmn . ______ 5.6 B 2 S 7.9 6. 8 2,4 .21 17. 3 9. 4 54
Toam .. ______ 6. 2 IS 4.7 6.5 2,8 .22 14, 2 9.5 67
Loam_ o 25 I P 1207 | e e e e
Loam .. VA P 82 ]
Silt loam. ..o 6.1 2.2 | 5.3 6. 4 2.2 .14 140 8.7 62
Silty elay loam ... ______ 6.5 N 51 9.7 4.1 .21 19.1 14,0 72
Silty clay loam. ... _..____ 6.1 B A 6.0 7.9 3.5 .24 17. 6 11.6 66
Silt loam._____._._______. 5.1 I 2 I 10. 5 6.0 3.9 .19 20. 6 10. 1 49
Silt loam. __ ... 5 3 B T T 7.4 80 5.4 23 21.0 13. 6 85
Silt loam_ ... 6.3 I A 3.5 89 5.9 . 18 18. 5 15. 0 81
Loam_ ... 6.6 B 2.3 7.8 5. 8 18 15.1 12. 8 35
Loam. __________ . ________ 6. 6 T A 2.6 8 2 50 .18 16. 0 13. 4 84
7.1 2.6 10. 2 4. 4 .19 17. 4 14. 8 85
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Tarre 10.—ZLaboratory
Particle size distribution
Soil and sample Very Medium | Fine Very Total
number Herizon Depth eoarse | Coarse sand sand fine sand Silt Clay Fine
sand sand (0.5~ | (0.25- gand (2.0- (0.05- {(<0.002{ clay
(2-1 | (1-0.5 | 0.25 0.10 | (0.10- | 0.05 8.002 | mm) [(<0.0002
mm) mm) mm) mm) 0.05 mm) mm) mm)
mm)

Faches Percent Pereent Percent Percent Percent Percent Pereent Percent Percent
Williamsburg silt loam | Ap 0-9 .7 2,0 2.3 3.5 1.9 10. 4 73.2 16. 4 3.4
(HY-65). A2 9-12 .9 1.4 L5 2.5 1.4 7.7 69. 4 22. 9 9.0
Bl 12-17 .4 1.1 1.3 2,5 1.4 6.7 66. 8 26. 5 13. 5
B2it 17-23 .6 1.5 2.0 4,0 2.2 10. 3 680, 2 20. 5 16. 4
118224 23-30 1.5 4.2 51 9.9 4.7 25. 4 48,7 25.9 15, 0
IIB23t 30--37 51 9.3 10. ¢ 20. 3 5.9 50. 6 22.2 27. 2 i17. 5
ITB31 37-42 1.7 15. 6 8.3 1.4 4.1 51,1 26. 4 22,5 12,9
IIB32 42-55 18. 6 17.1 9.7 14. 1 4.0 63. 5 21. 4 15,1 56
IIB33 55-65 1. 6 11. 4 6.1 117 57 46. 5 27. 5 26. 0 8.1
I1C1 65-68 .5 2,1 14. 5 47. 9 81 73.1 8.9 18. 0 11. 4
1c2 68-80 2.1 6. 0 9.7 15. 6 7.3 40. 7 33. 3 25. 8 13.1
II1C3 80-91 3.4 4.5 3.7 9.8 8 6 30.0 48. 2 21, 8 9.2

1 ND means not determined.

Hillsboro is near the center of Highland County, and
its weather data are representative of the entire county.
Table 11 gives temperature and precipitation data for
the county, and table 12 gives probabilities of the last
freezing temperatures in spring and the first in fall.

The normal average annual temperature for Highland
County is about 2° below the average for southwest
Ohio. In 8 or 10 years, it is in the range of 51.0 to 54.6° F.
On nights when skies are clear and winds are light, a

large variation in surface temperatures occurs within
Highland County, mainly near the hills, The daily range
in temperature is usually greatest late in summer and
early in fall and least i winter. Annual extremes in
temperature normally occur soon after June 21 and
December 22. In Highland County, the highest tempera-
ture during the year is equal to or greater than 91°in 1
of 10 years, 96° in 5 of 10 years, and 101° in 1 of 10 years.
The lowest temperature during the yesr is equal to or

TaABLE 11.—Temperature and precipitation data

[All data from Hillsboro]

Temperature Precipitation
One year in 10 Average
Month Average | Average | Average | Average will have— number of
daily daily bighest lowest Average Average | days with
maXimum | minimum | tempera- | tempera- snowfall | snow cover
ture ture Less More of 1 inch
than— than— 0T more
°F °F °F °r Inches TInehes Inches TInches
January_ .. __.__________ 40. 0 21.9 60 —2 3. 69 1.34 6. 52 6,3 2
February_ _____.___________ 41. 3 22,3 63 0 2. 87 L. 00 5.18 5.5 2
Mareh . ___________.. 52. 1 31.1 73 12 4, 46 1. 61 7. 90 3.6 1
April__ . L. __ 63. 4 40. 3 82 23 3. 87 1.92 613 .6 0
May . 73. 6 50. 3 87 34 3. 82 1. 64 6, 39 0 0
June.__________ .. ______ 817 59. 0 92 44 411 1. 79 6. 86 0 0
Juy . 85, 6 82. 6 94 50 4, 27 1. 44 7. 78 0 0
August___ . ___________ 84, 2 61. 0 93 48 3. 87 1. 48 | 6. 76 0 0
September. _____.________. 79.1 54. 7 91 38 3. 01 .96 5. 58 0 0
Oetober.._________.______ 67. 8 43. 4 83 26 2 44 .71 4. 63 -1 0
November_..____._______ 53. 2 32.9 72 15 2,97 1,17 5,15 L5 1
December___.._._________ 415 24.3 61 3 307 1. 29 5.19 4.5 2
Year_ .. . _______ 63. 6 41,9 196 2 —§ 42, 45 33. 08 52. 54 22.1 8

! Average annual highest temperature.
1 Average annual lowest temperature,
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Extractable cations
Organic- | Calcium Sum of Base
Reac- matter | carbonate extract- | Sum of satura-
Texture tion content equiva- able bases tion
lent H Ca Mg K cations (sum}
Meq per Meq per Meq per Meq per Megq per Meq per
100 grame | 100 grems | 100 grams | 100 grams 100 grams 100 grams

pH Percent Pereent of sail of z0il of soil of sodl of soid of soil Percent
Silt loamy oo ____ 5.2 2.2 .. 10. 3 2.3 .5 .18 13. 3 3.0 22
Silt loam_____________.____ 54 - 2 I 7.7 3.8 .9 .14 12. 5 4 8 39
Silt leam. . __._______ 53 P T I, 8 2 4.6 L1 .21 14. 1 59 42
Silty elay loam___._______. 5,0 I 2 P 10. 6 4.4 1.5 . 30 16. 8 6 2 a7
Loam____ o 4.9 P 2 S 10. 4 31 L9 .30 15,7 6.3 34
Sandy elay loam_ . ________ 51 I T T 11. 4 4.3 2.6 . 35 i8. 6 7.2 39
Sandy elay loam__________ 5 2 i 3 IR 8 6 4.1 2.5 .28 15. 5 6.9 44
Coarse sandy loam . . _..__._ 56 5 2 4 8 3.2 T .14 8.8 40 46
Sandy clay loam __________ 6.0 - 2 I 71 7.2 3.1 .24 17. 6 10. 5 60
Fine sandy loam._ _________ 6.2 I T S 4.3 5.0 2.1 .20 11. 6 7.3 63
Loam. .. ___ 6.6 N T 4. 8 7.6 2,6 .21 i5. 2 10. 4 68
Toam._ . _________ S A 16, 0 oo e e e e e e

less than 2° in 9 of 10 years, 6° below zero in 5 of 10
years, and 16° below zero in 1 of 10 vears.

Precipitation in Highland County varies widely from
year to year. It is normally abundant and well distributed
throughout the year, and fall is the driest season. In 1
year out of 5, the annual precipitation is 40.17 to 44.01
inches, and in 4 years of 5 it is 33.08 to 52.54. Most of the
rainfall during the growing season is received as showers
and thundershowers. The average number of days each
year on which 0.01 inch of precipitation can be expected
18 109; 0.10 inch, on 78; 0.50 inch, on 29; and 1.00 inch
or more, on 9 days. Heavy rains of 2.4 inches can be
expected at least once in 2 years; 3.3 inches at least once
in 5 years; 4.0 inches at least once in 10 years, 4.8 inches
at least once in 25 years; 5.4 inches at least once in 50
years; and 6.0 inches at least once in 100 years. Most
precipitation during the winter comes in the form of rain,
but during any year the amount of snowfall may fluctuate
widely from the monthly and annual means.

Soil moisture goes through a seasonal cycle each year
that is almost independent of the amount of precipitation
received. It reaches its lowest point in October and is
replenished during winter and spring, when precipitation
exceeds water loss by evaporation. In July and August
when the water needs of all crops reach a maximum and
rainfall is always insufficient to meet those needs, thers
is a progressive drying of all soils.

During the warm months evaporation is the greatest
and consequently the most critical for agriculture. A
drought may occur when evaporation greatly exceeds
precipitation for a long period of time. Since 1929, the
Palmer Drought Severity Index has indicated extended
periods of moderate to extreme drought in southwest
Ohio during the growing seasons of 1930, 1934, 1941, 1944,
1951, 1953, 1954, 1960, 1964, and 1965.

Generally, humidity rises and falls inversely with the
daily temperature and is lowest in summer and highest in
winter. For the year, relative humidity averages about 80

TaBLE 12.—Probabilities of last freezing temperatures in spring and first in fall
[Al} data from Hillsboro]

Probability

Dates for given probability and temperature

20° F or lower

24° F or lower | 28° ¥ or lower | 32° F or lower ! 36° F or lower

Spring:
1 yearin 10 laterthan_________________ .. _____ April 4
2yearsin 10laterthan_.____________ . ________ March 29
5 yearsin 10 later than_____________.__________ March 17
Fall:
1 year in 10 earler than__.____ e Oetober 31

2 years in 10 earlier than November 5

5 yearsin 10 earlier than___ . ___________.______

November 17

April 16 April 26 May 10 May 25
April 11 April 22 May 6 May 20

April 1 April 13 April 26 May 10
October 2] October 10 September 28 | September 18
Qctober 25 Octoper 14 October 3 September 22
November 6 October 26 October 15 Qctober 4
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percent at 1 a.m. and 7 a.m., 55 percent at 1 p.m. and
70 percent at 7 p.m. Cloudiness is greatest in winter and
least in summer. This seasonal variation in cloundiness is
most clearly illustrated by the percentage of possible
sunshine that is about 70 percent in July and 35 percent
in December.

Since 1900, six tornadoes have been reported in High-
land County.
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Glossary

Aeration, soil, The exchange of air in soil with air from the atmos-

phere. The air In a well-aerated soil is similar to that in the
atmosphere, but that in a poorly aerated oil is considerably
higher in carbon dioxide and lower in oxygen.

Aggregate, soil, Many fine particles held in a single mass or cluster.

Natural soil aggregates, such as crumbs, blocks, or prisms, are
called peds. Clods are aggregates produced by tillage or logging.

Alluvium. Soil material, such as sand, silt, or clay, that has been

deposited on land by streams.

Available water capacity (also termed available moisture capacity).

The ability of sills o hold water available for use by most
plants. It is commonly defined as the difference between the
amount of soil water at field capacity and the amount at
W11t1_ng point. It is commonly expressed as inches of water
per inch of soil. In this survey the available water eapacity is
rated to a depth of 40 inches or to a layer that restricts roots.
The adjectives used to express available water capacity in this
SUrvey are;

Very oW ._ oo oo Less than 2.4 inches
L OW e o e 2.4 to 3.2 inches
Medium _ _ e 3.2 to 5.2 inches
High, . ... More than 5.2 inches

Calcareous soil. A soil containing enough ealeium carbonate {often
with magnesium carbonate) to effervesce (fizz) visibly when
treaied with cold, dilute hydrochloric acid,

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand,
and less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonyms: clay coat, clay skin.

Colluvinm. Soil material, rock fragments, or beth, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Coneretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrstions of compounds, or of
soil grains cemented together. The composition of some concre-
tions is unlike that of the surrounding soil. Caleium carbonate
and iron oxide are examples of material commonly found in
concretions.

Consistence, soil. The feel of the soil and the ease with which a
lump ean be crushed by the fingers. Terms commonly used to
describe consistence are—

Lonse—Noncoherent when dry or moist; does not hold together
in a mass.

Friable.—When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together into
a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic— When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire”’ when rolled
bhetween thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to stretch
gsomewhat and pull apart, rather than to pull free from other
material.

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Creep, soil. The downward movement of masses of soil and soil
material, mainly through the action of gravity. The movement
is generally slow and frregular. It cecurs most commonly when
the lower part of the soil is nearly saturated with water, and it
may be facilitated by alternate freezing and thawing.

Crusty seil, Soil that tends to form a thin, massive or platy surface
layer under the beating action of raindrops. The opposite of
“erusty’’ is “‘self-mulching.”

Drainage class (natural). Refers to the conditions of frequency and
duration of periods of saturation or partial saturation that
existed during the development of the soil, as opposed $o altered
drainage, which is commonly the result of artificial drainage
or irrigation but may ke caused by the sudden deepening of
channels or the blocking of drainage outlets. Seven different
classes of natural soil drainage are recognized. )

BElzeessively drained soils are commoenly very porous and rapidly
permeable and have a low available water 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 scils commonly have a slowly permeable
layer in or immediately beneath the solum. They have
uniform color in the A and upper B horizons and meotéling
in the lower B and the C horizons.

Somewhat poorly drained soils are wet for significant periods but
not alf the time, and some soils commonly have mottling at
depth & below 6 to 16 inches. .

Poorly drained soils are wet for long periods and are light gray
and generally mottled from the surface downwar_d, although
mottling may be absent or nearly so in some soils.

Very paorly drained soils are wet nearly all the time. They have a
dark-gray or black surface layer and are gray or light gray,
with or without mottling, in the deeper paris of the profile.

Eluviation. The movement of material from one place to another
within the soil, in either $rue solution or colloidal suspension.
Soil horizons that have lost material through eluviation are
said to be eluvial; those that have received material are

illuvial.
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Erosion. The wearing away of the land surface by wind (sand-
blast), running water, and other geologieal agents.

Flood plain. Nearly level land, consigting of stream sediments,
that borders a stream and is subject to Hooding unless protected
artifically.

Fragipan. A loamy, brittle, subsurface horizon that is very low in
organic-matter content and clay but is rich in silt or very fine
sand. The layer is seemingly cemented. When dry, it is hard
or very hard and has & high bulk density in comparisen with
the horizon or horizons above it. When moist, the fragipan
tends to rupture suddenly i pressure is applied, rather than tc
deform slowly. The layer is generally mottled, is slowly or
very slowly permeable to water, and has few or many bleached
fracture planes that form polygons. Fragipans are a few inches
to several feet thick; they generally ccour below the B horizon,
15 to 40 inches below the surface.

Glacial outwash (geology). Cross-bedded gravels, sand, and sikt
deposited by melt-water as it flowed from glacial ice.

Glacial till (geology). Unassorted, nonstratified glacial drift con-
sisting of clay, silt, sand, and boulders transported and de-
posited by glacial ice.

Glaciofluvial deposits (geology). Material moved by glaciers and
subsequently sorted and deposited by streams flowing from
the melting ice; the deposits are stratified and occur in the form
of kames, eskers, deltas, and cutwash plains.

Gravelly soil material. T'rom 15 %o 50 pereent of material, by
volume, consists of rounded or angular rock fragments that
are not prominently flattened and are as much as 3 inches in
diameter.

Horizon, soil. A Iayer of soil, approximately parallel to the surface,
that has distinet characteristics produced by soil-forming
processez. These are the major horizons:

O horizon—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A Rorizon.—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 aceumulation
of humus. The horizon may have logt one or more of soluble
salts, clay, and sesquioxides (iron and aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A to
the underlying C horizon. The B horizon alse has distinctive
characteristics caused (1) by accumulation of elay, ses-
quioxides, humus, or some combination of these; (2) by
prismatic or bloeky structure; (3) by redder or stronger
colors than the A horizon; or {4) by some combination of
these. Combined A and B horizons are usually called the
solum, or irue soil. If a soil lacks & B horizon, the A horizon
alone is the solum.

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
that from which the overlying horizons were formed. If the
material is known to be different from that in the solum, a
Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizen but may be immediately beneath an
A or B horizon.

IMuviation. The accumulation of material in a soil horizon through
the deposition of suspended material and organic matter re-
moved from horizons above. Since part of the fine clay in the B
horizon (or subsoil) of many soils has moved into the B horizon
from the A horizon above, the B horizon is called an illuvial
horizon.

Infiliration. The downward entry of water into the immediate
surface of soil or other material, as contrasted with per-
colation, which is the movement of water through soil layers or
material.

Lacustrine deposit (geology). Material deposited in lake water
?nddexposed by lowering of the water level or elevation of the
and.

Leaching. The removal of scluble materials from soils or other
material by percolating water.

Leam. Scil material that contains 7 to 27 percent clay, 28 to 50
percent siit, and less than 52 percent sand,

Leoess. Fine-grained material, dominantly of silt-sized particles,
that has been deposited by wind.

Motiling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indicates
poor aeration and lack of drainage. Descriptive terms are as
follows: abundance—few, common, and wmany; size—fine,
medium, and coarse; and contrast—faint, distinct, and promi-

205

nent. The size measurements are these: fing, less than 5
millimeters (about 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and cogrse; more than 15 millimeters {about 0.6
inch) in diameter along the greatest dimension.

Organic matter. A general term for plant and animal material, in
or on the scil, in all stages of decomposition. Readily de-
eomposed organic matter is offen distinguished from the more
stable forms that are past the stage of rapid desomposition.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Ped. An individual natural soil aggregate, such as a erumb, a prism,
or a block, in contrast to a clod.

Permeability. The quality of a soil horizon that enabkles water or
air to move through it. It is commonly expressed as inches per
hour. The terms used to described permeability in this survey

are:
Veryslow________ ... Less than 0.06 inch per hour
Slow. o 0.06 to 0.2 inch per hour
Moderately slow_ .- _____ 0.2 %0 0.6 inch per hour
Moderate_________..._.. 0.6 to 2.0 inches per hour
Moderately rapid__._._.. 2.0 to 6.0 inches per hour
Rapid-o . ____ More than 6.0 inches per hour

pH valze. A numerical means for designating acidity and alkalinity
in soils, A pH value of 7.0 indicates precise neutrality; a higher
value, alkalinity; and a lower value, acidity. .

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, seil. The degree of acidity or alkalinity of a soil, expressed
in pH values. A seil that tests to pH 7.0 is precisely neutral
in reaction because it is neither acid nor alkaline. An acid,
or “sour,” soil is one that gives an acid reaction; an alkaline
soil is one that is alkaline in reaction. In words, the degrees of
acidity or alkalinity are expressed thus:

) pH pH
Extremely acid____ Below 4.5  Mildy alkaline_____. 7.4 to 7.8
Very strongly acid_ 4.5 to 5.0 Moderately alkaline. 7.9 to 8.4
Strongly acid._____ 5.1 to 5.5 Strongly alkaline____ 8.5 to 9.0

Medium acid___ . . 5.6 t0 6.0 Very strongly alka- 9.1 and
Slightly aeid_.____ 6.1 to 6.5 line higher
Neutral . ________ 6.6 to 7.3

Residual material. Unconsolidated, partly weathered mineral mate-
rial that accumulates over disintegrating solid rock. Residual
material is not soil but is commeonly the material in which a
soil forms. :

Root zone. The part of the soil that is penetrated, or can be pene-
trated, by plant roots. The adjectives used to describe the root
zone in this survey are:

Less than 20 inches

Shallow_ . o o oo oo :
Moderately deepo——— oo ouo- 20 to 40 inches
Deepo e 40 to 60 inches or more

Sand. Individual rock or mineral fragments in a soil that range in
dismeter from 0.05 to 2.0 millimeters. Most sand grains consist
of quartz, but they may be of any mineral composition. The
textural class name of any soil that contains 85 percent or
more sand and not more than 10 percent clay. oL

Silt. Individusl mineral particles in a soil 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 silé texiural
class is 80 percent or more silt and less than 12 peroent clay.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and animal life characteristic of the soil are largely con-
fined to the solum. )

Stratified. Composed of, or arranged in, strata, or layers, such as
stratified alluvium. ‘The term is restricted to geological material.
Layers in soils that result from the processes of soil formation
are called horizons; those inherited from the parent material
are called strata.

Structure, soil. The arrangement of
compound particles or clusters that ares
aggregates and have properties unlike
of unaggregated primary soil Qartlcles.
soil structure are—platy (laminated),

primary soil particles into
eparated from adjoining
those of an equal mass
The principal forms of
prismatic (vertical axis
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of aggregates longer than horizontal), columner (prisms with
rounded tops), blecky (angular or subangular), snd granular,
Structureless soils are either single grained {(each grain by itself,
28 in dune sand) or massive (the particles) adhering together
With(})ut any regular cleavage, as in many claypans and hard-
pans),

Subseil. Technically, the B horizon; roughly, the part of the solum
below plow depth.

Substratum. Technically, the part of the soil below the solum.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plaing, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and olay
particles in a mass of goil. The basic textural elasses, in order
of increasing proportion of fine particles, are sand, loamy
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sand, sandy loam, loam, silt loam, sili, sandy cloy loam,

clay loam, silty clay loam, sandy clay, silly cley, and clay.

The sand, loamy sand, and sandy loam classes may be further
. _divided by specifying “coarse,” “fine,"” or “very fine.””

Tilth, seil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associated with high noncapillary porosity and
stable, granular structure. A soil in poor tilth is nonfriable
hard, nonaggregated, and difficult to il ’

Water table. The highest part of the soil or underlying rock material
that is wholly saturated with water. In some places an upper,
or perched, water table may be separated from a lower one by
a dry zone. :

Weathering. All physical and chemical changes produced in rocks
at or near the earth’s surface by atmospherie agents. These
changes resuit in more or less ecomplete disintegration and
decomposition of the rock.





