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This is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and agencies of the States,
usually the Agricultural Experiment Stations. In some gurveys, other Federal
and local agencies also contribute. The Soi Conservation Service has leader-
ship for the Federal part of the National Cooperative Soil Survey. In line with
Department of Agriculture policies, benefits of this program are availabie to
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Major fieldwork for this soil survey was completed in the period 1972-75.
Soil names and descriptions were approved in 1976. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1976.
This survey was made cooperatively by the Soil Conservation Service and the
Purdue University Agricultural Experiment Station. It is part of the technical
assistance furnished to the Vermillion County Soil and Water Conservation
District. Financial assistance was made available by the County Commissioners
and the County Counecil.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting seils that could have been shown at a larger mapping scale.



Contents

[General soil map for broad land-use planning .....
Xenia-Russell-Fincastle ...
Genesee-Armiesburg.....................

Princeton senes| 53
PrOCEOL SETIES |..ooooveererereecrrvmrrs e sesmmtstaiasnesesmerasnsnsscscases DO

Reesvilie-Ragsdale-Fincastle ...........c.....e......
Shipshe-Fox-ElISton....cooevereveeceererereenvnnreenns
Hennepin-Miami...........cooomiiiiieeeeeeeeee.
Sable-Flanagan.........ccooooooooicicceeceeeeeeee.
Sable-Ipava ..o

A

[RUSSEIT BEFIBE Jovrovvoveveresemssssssssssemssereorrenmmsessssessesscsssssese 56

=

1
1
1
1
2
2
2
2
3
3
3
4
4
4
4
5
5

[Factors of SOl FOIMatION J......r o ewserseremererrmrie 62

Plant and animal ife ..o 63
(Ures.. ). .coveeee. [CHMALe ..o oeveeereverre v e s scsassnss s sasssninnnss 64
F RS0 O
[Soll series and morphology ... eivccnrennnne, [TTIIIE Luvveveoernrerreeeeeeeeneresssarssaasssesnesensesansesmnsssnsansnnnsess

[AITord SEITES Ju.iocceereresssmescsmeesensssrarsresrsrensnsenenes 46 [Processes of oIl TOTTALION]. ...ccooeemeersrisssssissearnrereenne Bl
[ArmiesBurg SETTES J.iiiiiiciiinisiseesmiessimsisissreraneies 46 LETELEICES . evvevvererrereeeeeeeeeeereeeesssssnensnsssverersssasresveeceseeones 4
SOOI | SN ¢ 7720 SOOI

=oll and water Teal

=

Issued September 1978

iti



Index to soil map units

| AIB24- Alford silt loam, 2 to 6 percent. slopes,
eroded....

AIC2] Alford silt loam 6to 12 percent slopes o

eroded.

[Eel Eel silt loam ..

EoBJ-Elston sandy loam, 2 to 6 percent slopes
FeAl Fincastle silt loam 0 to 2 percent slopes

[ FoBZ3-Fox sandy loam, 2to 6 percent slopes,

ded ...
@gﬁjl;‘ox sandy loam 6 to 12 percent slopes

zroded ..
Fox loam 0 to 2 percent slopes

Fox clay loam, 6 to 12 percent slopes,

severely eroded...
[Gel-Genesee silt loam...

[GpGl—Gosport shaly s11t loam 50 to 70 percent

lopes .........

[McE2]-Martinsville loam, 2 to 6 percent slopes,

oded .
ﬁ—Mlaml sﬂt loam 12 to 18 percent slopes
lded ........................................................................

| MsC31 Miami clay loam, 6 to 12 percent slopes,

severely eroded ... -
ﬁ—MIMI clay loam 12 to 18 percent slopes
severely eroded. ... s s eenas

OcA1Ockley silt loam, 0 to 2 percent slopes..............

iv

IL—l—Arlmesburg s1lty clay loam .
Dana silt loam, 1 to 4 percent slopes ..............
DUImps, N ... e

FoAJ Elston sandy loam 0to2 percent slopes

| FgA{-Flanagan silt loam 0 to 2 percent slopes ......

Hennepin loam 25 to 50 percent slopes .........
HoB+High Gap silt loam 2 to 6 percent slopes ........
pA—tIpava gilt loam, 0 to 2 percent slopes ..............
[McAJl- -Martinsville loam 0 to 2 percent slopes ........

16
17

@Ockley silt loam, 2 to 6 percent slopes .............
[OrB] Orthents, loamy, 0 to 8 percent slopes...
i1-Orthents, loamy, 33 to 90 percent slopes .
‘E—Palms e
ﬁl’lts ETAVE] (ot
Plano siit loam, 0 to 2 percent slopes ...
[PrC}—Princeton fine ‘sandy loam, 8 to 15 percent
slopes ............
|PLA] —l:Proctor silt loam, Vto2 percent slopes ............
[PEB1-Proctor silt loam, 2 to 6 percent slopes ............
| Ragsdale silt loam...
[EbA ] Raub silt loam, 0 to 2 percent slopes ................
[ReA 1 Reesville silt loam 0 to 2 percent slopes ........
[EoFJ-Rodman gravelly loam, 25 to 50 percent

mj—Rush silt loam 0to2 percent slopes .
Rush silt loam 2 to 6 percent slopes, eroded
RuB2{-Russell silt loam 2 to 6 percent slopes,

2 ocled
Russell silt loarn 61012 percent slopes,
@—Sable s:lty clay loam
Sbl_Sable silty clay loam, loamy il substratum........

Shadeland silt Ioam 0 to 2 percent slopes........
A1 Shipshe loam, 0 to 2 percent slopes .................
Shipshe loam, 2 to 6 percent slopes ..................
Shoals silt loam ...,
m}—Sleeth silt loam ..
nl-Sloan loam...
SO1-Starks SIlt JORIM woovvooooeoeeoooeoeoesooeorseseseesesaesesemmsenesenenns
Sp+-Stonelick sandy loam...
Tama siit loam, 2 to 3 percent slopes
WeA] Wea silt loam, 0 to 2 percent slopes ..
WIJWestland silty clay loam ..o

Wx—I-Whitaker silt loam ..o
XeBl-Xenia silt loam, 1 to 4 percent slopes ..............




Summary of Tables .

Acreage and proportionate extent of the soilg (Table 3).[..ccccoiiiiinirnieas 80
Aeres. Percent.

Building site developmen 93
Shallow excavations. Dwellmgs wzthcmt baseﬂwnts
Dwellings with basements. Small commercial
buitdings. Local roads anrd streets,

Classifieation of the soils|(Table 17) ... reererereerreneenns 124
Soil name Fomaly ar mgher taxonmmc class '
Construction materials| (Table 9) .l.. rrvrreereeseareesneseeeessssssnsssnensnensees 100

Roadfill. Sand. G'rcwet Topsml

Engineering properties and clasmficatlon ISR § ¥
Depth. USDA tewture. Ciasszﬁcatwn—Umﬁed,
AASHTO. Fragments greater than 3 inches. Per-
centage passing sieve number—J, 10, 40, 200. Liguid

limit. Plasticity index.
Engineering test data (Table 16) |.. e e e bear s rat s rreeeees 128

Parent material, Repo'rt number Depth Mmstm'e
density— Maximum dry density, Optimaum moisture.
Percentage passing sieve—No. 4, No. 10, No. 40, No.
200. Percentage swmaller than--0.05 mm, 0.02 mm,
0.005 mm, 0,002 mwm. Liguid limit. Plasticity index.

Classification—AASHTO, Unified.
Physical and chemical properties of soilg (Table 14) L...ccvicicvnenecees 118

Depth. Permeability. Available water capacity. Soil
reaction. Shrink-swell potentinl. Risk of corro-
sion—Uncoated steel, Concrete. Erosion factors—K,
T. Wind erodibility group.

Probabilities of last freezing temperatures in spring and first in fall

(Table 2)... ...t e 79

Probabitity. Dates for given probability and tem-

_ perafure.
Recrestional developmenp (Table 11} ettt eanenanes 106
Camp areas. Picnic areas. Playgrounds. Paths and
trails. :
Sanitary faclhtle 97

Septic tank absmjutwn ﬁeLds Sewage lagoon areas.
Trench sanitary landfill. Area sanitary landfill,
Daily cover for landfill.

Soil and water features] (Table 15). e esrarianas 121
Hydrologic group. Flooding—Frequency, Duration,
Months. High water table—Depth, Kind, Months.
Bedrock—Depth, Hardness. Potential frost action.




vi

Summary of Tables—Continued

Temperature and precipitation da‘f,a| (Table 1)L .o

Month. Temperature. Precipitation.
Water management] (Table T0¥ L.t ssi e sess st sse e snansaers

Pond reservoir areas. Embankments, dikes, and
levees. Aquifer-fed excavated ponds. Drainage. Ter-
races and diversions. Grossed waterways.

Wildlife habitat potentiald (Table 12) |.

Potential for hobitat elemnts—Gram cmd seed

crops, (Grasses and legumes, Wild herbaceous plants,
Hardwood trees, Coniferous plants, Wetland plants,
Shallosw  water areas. Potential as  habitat
Jor—Operland wildlife, Woodland wildlife, Wetlard
wildlife.
Windbreaks and environmental plantingd (Table 6) ).
Trees having predicted 20-year average hezght

Woodland management and productivity] (Table 5) | eeemrearare st et vt naans
Ordination symbol, Manageme concem—Emswn

hazord, Equipment limitation, Seedling mortality,
Windthrow hazard. Potential productivi-
ty—Important trees, Site index. Trees to plont.

Yields per acre of erops and pastu

Corn. Soybeans. Winter wheat. Gfr-ass-legum hay

Tall fescue.

78

103

109

84

81



Foreword

The Soil Survey of Vermillion County, Indiana, contains much information
useful in any land-planning program. Of prime importance are the predictions
of soil behavior for selected land uses. Also highlighted are limitations or
hazards to land uses that are inherent in the soil, improvements needed to
overcome these limitations, and the impsact that selected land uses will have on
the environment.

This soil survey has been prepared for many different users. Farmers,
foresters, and agronomists can use it to determine the potential of the soil and
the management practices required for food and fiber production. Planners,
community vfficials, engineers, developers, builders, and homebuyers can use it
to plan land use, select sites for construction, develop soil resources, or identify
any special practices that may be needed to insure proper performance. Con-
servationists, teachers, students, and specialists in recreation, wildlife manage-
ment, waste disposal, and pollution eontrol ean use the soil survey to help them
understand, protect, and enhance the environment.

Great differences in soil properties can oecur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or un-
derground installations. .

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the lo-
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is deseribed, and much infortnation is given about each soil for
specific uses. Additional information or assistanee in using this publication can
be obtained from the local office of the Soil Conservation Service or the
Cooperative Extension Service.

This secil survey can be useful in the conservation, development, and
productive use of soil, water, and other resources.

Buell M. Ferguson
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF VERMILLION COUNTY, INDIANA

By John M. Robbins, Jr., and Mac H. Robards, Soil Conservation Service

Fieldwork by John M, Robbins, Jr., Mac H. Robards, and Travis Neely,
Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service,
in cooperation with Purdue University Agricultural Experiment Station

VERMILLION COUNTY is on the western edge of
Indiana (see map on facing page). It is long and narrow, 6
to 9 miles wide, and about 38 miles from north to south.
The Wabash River is the eastern boundary. The county
has an area of 263 square miles, or 168,320 acres. New-
port is the ecounty seat.

Farming is the leading occupation, and growing cash
grain crops and raising livestock are the major types of
farming. The major livestock enterprises are feeding hogs
and beef cattle.

Some of the areas around Clinton and between New-
port and Cayuga are under urban development. This soil
survey emphasizes the use of soils for farming but also
discusses nonfarm uses.

General nature of the county

General features that affect soil use in Vermillion
County are briefly described in the following paragraphs.

Relief

The highest point in Vermillion County is about 690
feet above sea level. It is near Indiana State Road 234 in
Eugene Township, about three-fourths of a mile east of
the Illinois State line and 38 miles west of Cayuga. The
lowest elevation is about 470 feet above sea level in
several areas along the Wabash River between U.S.
Highway 36 and the southern boundary.

Vermillion County is generally a smooth plain dissected
by a few shallow but broad stream valleys. The stream
valleys consist of broad outwash plains and terraces and
low-lying bottom land. Strongly sloping to very steep
areas border the valleys of the major streams, where con-
siderable dissection has gecurred.

The Wabash River flows southward along the eastern
edge of the county. The tributaries of the Wabash River
generally flow southeastward. Spring Creek and the Big
Vermillion River drain the northern part of the eounty.
The Little Vermillion River drains the central part. Little
Raccoon, Norton, Feather, and Bronilletts Creeks drain
the southern part.

Water

The main source of water in Vermillion County is wells.
Most important are the drilled wells in terraces and in
the bottom land along the Wabash River.

The chief sources of ground water are rocks of the
Early and Middle Pennsylvanian age; consolidated glacial
deposits of till and sand and gravel overlying the eon-
solidated rocks; and sand and gravel covered by or inter-
bedded with glacial till ().

Climate

Prepared by LAWRENCE A. ScHAAL, State climatologist, Department
of Agronomy, Purdue University.

Vermillion County has a continental climate. The cli-
mate is similar to that in other areas just south of the
county along the Wabash River rather than to the climate
in the higher areas to the east.

Rainfall is usually adequate during the growing season
for diversified farming. In midsummer, however, evapora-
tion from soils and crops exceeds rainfall for brief periods
and adversely affects lawns, pastures, and crops.

Weather changes every few days come from the
passing weather fronts and associated centers of low and
high air pressure. In general, a high brings lower tem-
peratures, lower humidity, and sunny days. An ap-
proaching low brings increasing temperatures, increasing
southerly winds, higher humidity, and rain or showers.
Weather changes are greatest in winter and spring and
least late in summer and early in fall.

The average annual precipitation is evenly distributed
throughout the year. Spring rains usually insure good soil
moisture supplies into the summer. Sometimes, wet fields

in ff: :]lelay planting.

Table 1|gives data on temperature and precipitation for
the survey ayea, as recorded at Rockville for the period
1940 to 1973 shows probable dates of the first
freeze in fall and the last freeze in spring.

In winter the average temperature is 31 degrees F, and
the average daily low is 22 degrees. The lowest tempera-
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ture on record, which occurred at Rockville on February
13, 1905, is minus 22 degrees. In summer the average
temperature is 74 degrees, and the average daily high is
85 degrees. The highest recorded temperature, which oc-
curred at Rockville on July 14, 1936, is 109 degrees.

The total annual precipitation is 41.1 inches. Of this
total 23.5 inches, or 57 percent, usually falls in April
through September, which includes the growing season
for most crops. In 2 years out of 10, the rainfall in April
through September is less than 19.3 inches. The heaviest
1-day rainfall during the period of record was 8.74 inches
at Rockville on June 28, 1957. Thunderstorms occur on
about 45 days each year, and 8 of these days are in June.

Average seasonal snowfall is 24 inches. The average
monthly snowfall during the period December through
March is 5.1 inches. On the average, 25 days have at least
1 inch of snow on the ground, but the number of such
days varies greatly from year to year.

The average relative humidity at noon is less than 58
percent in spring and about 69 percent in winter. Humidi-
ty is higher at night, and the average at 7 am. is about 83
percent. The percentage of possible sunshine is 71 in Au-
gust and 39 in December. The prevailing wind is from the
southwest. Average windspeed is 10 miles per hour.

Transportation facilities

There are about 6 miles of interstate highway in the
northern part of Vermillion County. Another 95 miles of
other Federal and State highways cross the county in all
directions. Aiso, thoroughfares, primary roads, and collee-
tor roads total 479 miles. Most of the roads are paved.

Two small afrports serve small privately owned planes.
Five main railroad lines cross the county.

Manufacturing and business services

A manufacturing plant for dairy products, a meat
processing plant, and several farm machinery, fertilizer,
and seed dealerships are loeated in the county.

Trends in population and land use

Vermillion County has a population of about 16,793 and
a population density of 64 per square mile. The population
decreased by b percent between 1960 and 1970 but is ex-
pected to increase by 1930.

During the period 1958 to 1967, the area of urban land
inecreased by 4 percent. Cropland decreased by 1 percent,
grassland decreased by 26 percent, and forest land in-
creased by 59 percent. Ahout 89 percent of the county
remained in farmiand. The acreage of urban land is ex-
pected to slowly increase at the expense of farmland.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they

can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native planis 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 ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more distant.

Thus, through correlation, they classified and named the
soils according to nationwide, uniform procedures.

After a gunide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photographs
show woodlands, buildings, field borders, roads, and other
details that help in drawing boundaries accurately. The
soil map at the baeck of this publication was prepared
from aerial photographs.

The areas shown on a soil map are called soil map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few have
little or no soil material at all. Map units are discussed in
the sections “General soil map for broad land-use
planning” and “Soil maps for detailed planning.”

While a soil survey is in progress, samples of zoils are
taken as needed for laboratory measurements and for en-
gineering tests. The soils are field tested, and interpreta-
tions of their behavior are modified as necessary during
the course of the survey. New interpretations are added
to meet local needs, mainly through field observations of
different kinds of soil in different uses under different
levels of management. Also, data are assembled from
other sources, such as test results, records, field ex-
perience, and information available from state and loeal
specizlists. For example, data on crop yields under

defined practices are assembled from farm records and
from field or plot experiments on the same kinds of soil.

But only part of a scil survey is done when the soils
have been named, deseribed, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed in-
formation then needs to be organized so that it is readily
available to different groups of users, among them far-
mers, managers of rangeland and woodland, engineers,

planners, developers and builders, homebuyers, and those
seeking recreation.
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General soil map for broad land-use
planning

The general soil map at the back of this publication

wws, in color, map units that have a distinet pattern of
soils and of relief and drainage. Each map unit is a unique
natural landscape. Typically, a map unit consists of one or
more major soils and some minor soils. It is named for
the major soils. The soils making up one unit can occur in
other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for
general kinds of land use. Areas that are, for the most
part, suited to certain kinds of farming or to other land
uses can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain Jand uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other charac-
teristics that affect their management.

Map unit descriptions

1. Xenia-Russell-Fincastle

Deep, nearly level to moderately sloping, well drained,
moderately well drained, and somewhat poorly drained
soils formed in loess and loamy glacial till

Scattered areas of these nearly level to moderately
sloping scils are throughout the county. They are on
uplands paralleling the minor streams.

This map unit occupies about 25 percent of the county.
It is about 30 percent Xenia soils, 23 percent Russell soils,
15 percent Fincastle soils, and 32 percent soils of minor
extent (fig. 1).

The moderately well drained Xenia soils are in the
lower lying areas near drainageways. The well drained
Russell soils are gently sloping and moderately sloping.
The somewhat poorly drained Fincastle soils are on broad
flats. All of the soils have a silt loam surface layer. Fin-
castle soils have a seasonal high water table.

Of minor extent in this map unit are the well drained
Alford, Hennepin, and Miami soils, generally on the
steeper landforms; Reesville soils on broad flats; and
Rush soils on outwash terraces.

This map unit is used mainly for cultivated crops, small
grain, and forage crops. Most of the acreage has been
cleared, and some areas have been drained. Slope and
wetness are the main limitations for farming and for most

other uses. Wetness is common on the Fincastle soils in
winter and spring,

This map unit has fair potential for cultivated erops,
small grain, and forage erops. Drainage is needed in the
flatter areas, and erosion control is needed in the steeper
areas, The potential for urban uses is only fair because
the Fincastle and Xenia soils are wet. The potential for
woodland is good.

2. Genesee-Armiesburg

Deep, nearly level, well drained soils formed in loamy al-
luvial deposits

Scattered areas of these nearly level soils are
throughout the county. They are on the bottom land along
the Wabash River and the major streams.

This map unit occupies about 15 percent of the county.
It is about 45 percent Genesee soils, 16 percent Ar-
miesburg soils, and 39 percent soils of minor extent.

Generally, the well drained Genesee soils are slightly
higher in elevation than the Armiesburg soils and are ad-
jacent to the streams. The well drained and moderately
well drained Armiesburg soils are in the lower lying,
flatter areas away from the streams. Genesee soils have a
silt loam surface layer. Armiesburg soils have a silty clay
loam surface layer. :

Of minor extent in this map unit are the well drained
Stonelick soils near the streams, the moderately well
drained Eel soils in broad swales, the somewhat poorly
drained Shoals soils and very poorly drained Sloan soils in
depressional areas on the flood plains, and small areas of
Miami, Hennepin, Gosport, and Fox scils on the steeper
breaks adjacent to the bottom land.

This map unit is used mainly for cultivated erops, small
grain, and forage crops. Flooding is the main hazard for
farming and for most other uses. It is common in winter
and spring.

If protected against flooding, this map unit has good
potential for cultivated crops, small grain, and forage
crops. Flooding is such a severe hazard and is so difficult
to overcome that the potential for residential and other
urban uses is poor.

3. Reesville-Ragsdale-Fincastle

Deop, nearly level, somewhat poorly drained and very
poorly drained soils formed in loess and loamy glacial
kil

Scattered areas of these nearly level scils are
throughout the county. These flat and depressional areas
are on uplands.

This map unit occupies about 20 percent of the county.
It is about 35 percent Reesville soils, 35 percent Ragsdale
soils, 15 percent Fincastle soils, and 15 percent soils of

minor extentF

The somewhat poorly drained Reesville and Fincastle
soils are generally on broad swells at a slightly higher
elevation than the very poorly drained Ragsdale soils,
which are mainly in slight depressions. All of the soils
have a seasonal high water table and a silt loam surface
layer.
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Of minor extent in this map unit are the well drained
Russell soils on the steeper breaks near drainageways,
the moderately well drained Xenia scils on the highest
lying swellg, and the somewhat poorly drained Starks
soils on awells.

This map unit is used mainly for cultivated crops, small
grain, and forage. A few undrained areas are swampy.
Wetness is the main limitation for farming and for most
other uses. Also, flooding and ponding are common in
winter and spring.

If adequately drained, this map unit has good potential
for cultivated crops, small grain, and forage crops. Wet-
ness is such a severe limitation and is so difficult to over-
come that the potential for residential and other urban

uses is poor. The potential for development of woodland
is fair.,

4, Shipshe-Fox-Elston

Deep, nearly level to moderalely sloping, well drained

soils formed in glacial outwash over stratified very
gravelly sand and sand

Scattered areas of these nearly level to moderately
sloping soils are throughout the county. They are on ter-
races that are lower in elevation than the surrounding
upland.

This map unit occupies about 15 percent of the county,
It is about 24 percent Shipshe soils, 24 percent Fox soils,
15 percent. Elston soils, and 37 percent =zoilg of minor ex-
tent,

The well drained Shipshe and Fox soils are generally
on the higher flats adjacent to bottom land. The well
drained, nearly level to gently sloping Elston soils are
dominantly on swells away from streams. The Shipshe
soils have a loam surface layer. The Fox soils have a sur-
face layer of sandy loam, loam, or clay loam, depending on
the slope and the degree of erosion. The Elston soils have
a sandy loam surface layer.

Of minor extent in this map unit are the well drained
Wea, Ockley, and Martinsville soils on terraces and
Genesee and Stonelick soils on the lower lying bottom
land.

This map unit is used mainly for cultivated erops, small
grain, and forage. Some areas of the steeper soils are
waooded. On about 970 acres, the underlying deposits of
sand and gravel are used commercially.

This map unit has gooed potential for small grain, cul-
tivated crops, and forage crops. It also has good potential
for residential and other urban uses, but the effluent
from septic systems can seep into ground water. The
potential for development of woodland is good.

5. Hennepin-Miami

Deep, moderately sloping to very steep, well drained soils
Jormed in loamy glacial 1l

Scattered areas of these moderately sloping to very
steep soils are throughout the county. In long, irregularly

shaped areas parallel to the major streams, slopes are
short and very steep. They are moderately sloping and
strongly sloping in areas separating uplands from ter-
races or bottom land. . :
This map unit oecupies about 10 percent of the county.

It is about 70 percent Hennepin soils, Zﬂt‘. Miami -
fig. 3

soils, and 10 percent soils of minor extent

The well drained Hennepin soils are sfeep and very
steep. The well drained Miami soils are moderately slop-
ing and strongly sloping. Hennepin soils have a loam sur-
face layer, and Miami soils have a silt loam surface layer.

Of minor extent in this map unit are the well drained
High Gap, Rush, and Russell soils on the slightly higher
lying rises; the moderately well drained, very steep
Gosport soile in the lower lying areas; and the well
drained Genesee soils on bottom land.

This map unit is used mainly for trees for wood
products. A few areas are used for legumes for forage.
Most of the acreage is woodland. :

The map unit has good potential for timber for wood
products. The slope is such a severe limitation and is so
difficult to overcome that the potential for residential and
other urban uses is poor. The potential for development
of woodland is good.

6. Sahle-Flanagan

Deep, nearly level, somewhat poorly drained and very
poorly drained soils formed in loess or in loess and the
underlying loamy glacial till

Avreas of these nearly level soils are in the west-central
part of the county. They are on broad, loess-covered
uplands. .

This map unit occupies about 9 percent of the county.
It is about 53 percent Sable soils, 30 percent Flanagan
soils, and 17 percent soils of minor extent|(fig

The somewhat poorly drained Flanagan soils generally
are slightly higher in elevation than the very poorly
drained Sable soils. Flanagan soils have a silt lcam sur-
face layer, and Sable soils have a silty clay loam surface
layer. Both soils have a seasonal high water table.

Of minor extent in this map unit are the somewhat
poorly drained Raub soils, which occupy the same posi-
tions as the Flanagan soils; the moderately well drained,
nearly level and gently sloping Plano and Proctor soils on
the higher lying rises; and the moderately well drained
and well drained, gently sloping Dana soils in the lower
and higher positions on the landsecape.

This map unit is used for cultivated crops, small grain,
and forage crops. If adequately drained, it has good
potential for those uses. Wetness is such a severe limita-
tion and is so difficult to overcome that the potential for
residential and other urban uses is poor. The potential for
development of woodland is fair.

7. Sable-Ipava

Deep, nearly level, somewhat poorly drained and very
poorly drained soils formed in deep loess over-deposits of
stratified material
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Areas of these nearly level soils are in the
northwestern part of the county. They are on broad,
loess-covered uplands.

This map unit occupies about 6 percent of the county.
It is about 55 percent Sable soils, 35 percent Ipava soils,
and 10 percent soils of minor extent|(fig. 5)

The somewhat poorly drained Ipava soils generally are
slightly higher in elevation than the very poorly drained
Sable soils. Ipava seils have a silt loam surface layer, and
Sable soils have a silty clay loam surface layer. Both soils
have a seasonal high water table,

Of minor extent in this map unit are the moderately
well drained Plano, Proctor, and Tama soils on the
slightly higher rises and the moderately well drained Eel
soils in narrow drainageways.

This map unit is used mainly for cultivated crops and
for grasses and legumes for forage. Wetness is the main
limitation for farming and most other uses. Also, flooding
and ponding are common in winter and spring.

If adequately drained, this map unit has good potential
for cultivated crops, small grain, and forage crops. Wet-
ness is such a severe limitation and is so difficult to over-
come that the potential for residential and other urban
PS?.S. is poor. The potential for development of woodland
is fair.

Broad land-use considerations

Deciding which soils should be used for urban develop-
ment is an important issue in the survey area. Each year
a small acreage is developed for urban uses, especially in
Clinton, Eugene, and Vermillion Townships. The general
soil map is helpful in planning the general outline of
urban areas; it cannot be used for the selection of sites
for specific urban structures. The data about specific soils
in this survey can be helpful in planning fitture land-use
patterns., i

Areas where the soils are so unfavorable that urban
development is not desirable are extensive in the survey
area. The Genesee-Armiesburg map unit is on flood plains
where flooding is a severe hazard. Extensive drainage is
needed on the wet soils in the Reesville-Ragsdale-Fincas-
tle, the Sable-Flanagan, and the Sable-Ipava map units.
The Fincastle soils in the Xenia-Russell-Fincastle map
unit are severely limited for urban development by wet-
ness. The Hennepin-Miami map unit is severely limited
for urban development because the slopes are too steep.

On many sites the Shipshe-Fox-Elston map unit can be
developed for urban uses at low cost. All of the soils in
this map unit are well suited to urban development.

The Reesville-Ragsdale-Fincastle, Sable-Flanagan, and
Sable-Ipava map units have good potential for farming,
but they have only fair or poor potential for nonfarm uses
because wetness is a severe limitation. This limitation can
be overcome by subsurface and surface drainage systems,
Many farmers have provided sufficient drainage for farm
crops.

Vegetables and other specialty crops are suited to the
Shipshe-Fox-Elston map unit. Irrigation may be needed
during dry years. These soils warm up earlier in spring
than do the heavier, wetter soils. Nurseries are we
suited to these well drained soils. : _

Most seils in the county have good or fair potential for
woodland. Commercislly valuable trees are less common
and generailly de not grow so rapidly on the wetter soils
in the Reesville-Ragsdale-Fincastle, Sable-Flanagan, and
Sable-Ipava map units as they do on other soils.

The Xenia and Russell soils have good potential as sites
for parks and extensive recreation areas. Hardweoed
forests on these soils have esthetic value. Undrained
areas. of the Reesville-Ragsdale-Fincastle, Sable-
Flanagan, and Sable-Ipava map units are good nature
study areas. All of the map units provide habitat for
many important species of wildlife.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
deseriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and
developing soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or seil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol that
identifies the soil on the detailed soil maps. Each soil
description includes general faets about the soil and a
brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or soils
for which the unit is named, Most of the delineations
shown on the detailed soil map are phases of soil series,

Soils that have a profile that is almost alike make up a
sotl series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped. Dana and Xenia, for example,
are the names of two soil series. .

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or manage-
ment. For example, Fox sandy loam, 2 to 6 percent slopes,
eroded, is one of several phases within the Fox series.
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Most map units include amall, scattered areas of soils
other than those that appear in the name of the map unit.
Some of these soils have properties that differ substan-
tially from those of the dominant soil or soils and thus
could significantly affect use and management of the map
unit. These soils are deseribed in the deseription of each
map unit. Some of the more unusual or strongly contrast-
ing soils that are included are identified by a special sy
bol on the soil map. :

Most mapped areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineated
on the soil map and given descriptive names. Dumps,
mine, is an example. Some of these areas are too small to
be delineated and are identified by a special symbol on
the soil map. '

The acreage and proportionate extent of each map unit
are given in and additional information on proper-
ties, limitations, capabilities, and potentials for many soil
uses is given for each kind of soil in othér tables in this
survey. (See “Summary of tables.”) Many of the terms
used in describing soils are defined in the Glossary.

AlIB2—Alford silt loam, 2 to 6 percent slopes, eroded.
Thie gently sloping, deep, well drained soil iz on broad
ridgetops, long side slopes, and toe slopes in the uplands.
Areas are generally narrow and irregularly shaped. They
range from 4 to 20 acres in size and are dominantly about
19 acres.

In a typical profile, the surface layer is dark brown silt
loam about 6 inches thick. The subsoil is about 44 inches
thick. The upper 6 inches of the subsoil is yellowish
brown, friable silt loam; the next 20 inches is yellowish
brown, firm silty clay loam; and the lower 18 inches is
yellowish brown, friable silt loam. The substratum to a
depth of about 72 inches is strong brown silt loam. In
places the subsoil is less thick.

“Included with this soil in mapping are a few small,
slightly depressional areas of Xenia soils. Also included
are amall areas of soils that have siopes of more than 6
percent. In some small; severely eroded, steeper areas,
part of the subsoil has been mixed with the surface soil
by plowing and the surface layer is silty clay loam.

Available water capacity is very high, and permeability
is moderate, Organic-matter content iz moderate in the
surface layer. Surface runoff from cultivated areas is
medium. Resaetion varies widely in the surface layer as a
result of local liming practices. ’

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture, and a few support hardwoods, The potential fo
most uses is good. >

This soil is well suited to corn, soybeans, and small
grain. Erosion control is needed if cultivated crops are
grown. Crop rotation, minimum tillage, terraces, diver-
sions, contour farming, grassed waterways, or grade sta-
bilization structures are needed to prevent excessive soil
loss. Crop residue management and cover crops help to
control erosion and improve and maintain tilth and or-
ganic-matter content. ‘

The use of this soil for grasses and legumes for hay or
pasture is also effective in controlling erosion. Overgraz-
ing or grazing when the soil is too wet causes surface
compaction, excessive runoff, and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods help to keep
the pasture and the soil in good condition,

This soil is well suited to trees. Plant competition
moderately limits growth of desirable trees. Seedlings
survive and -grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be controlled by
site preparation or by spraying, cutting, or girdling.

High potential frost action, the moderate permeability,
seepage, and a severe hazard of erosion during construc-
tion adversely affect engineering uses of this soil. Limita-
tions for building sites are moderate because of shrinking
and swelling and low strength. Foundations and footings
should be properly designed to prevent damage to the
structure.

Frost action and low strength severely limit local roads
and streets on thig soil. These limitations can be partly
overcome by proper surface and subsurface drainage
systems and by use of a more suitable base material
Limitations for septic tank absorption fields and sanitary
landfills are slight. Capability subclass Ile; woodland
suitability subclass lo.

AIC2—Alford silt loam, 6 to 12 percent slopes,
eroded. This moderately sloping, deep, well drained soil is
on long, narrow ridgetops adjacent to drainageways in the
uplands. Areas are long and narrow. They range from 3
to 10 acres in size and are dominantly about 6 acres.

In a typical profile, the surface layer is dark brown silt
loam about 6 inches thick. The subsoil is about 42 inches
thick, The upper 6 inches of the subscil is yellowish
brown, friable silt loam; the next 20 inches is yellowish
brown, firm silty elay loam; and the lower 16 inches is
yellowish brown, friable silt loam. The substratum to a
depth of 72 inches is strong brown silt loam. In places the
subsoil is less thick. .

" Included with this soil in mapping are a few small areas
of severely eroded soils. _

Available water eapacity is very high, and permeability
is moderate. Organic-matter content is moderate in the
surface layer. Surface runoff from cultivated areas is
medium. Reaction varies widely in the surface layer as a
result of loeal liming practices.

Most areas are used for corn, soybeans, and small grain.
Some areas are used for hay or pasture, and a few sup-
port hardwoods. The potential for these uses is good if
erosion is controlied.

This soil is suited to corn, soybeans, and small grain. If
cultivated crops are grown, the hazard of erosion is
severe. Crop rotation, minimum tillage, terraces, diver-
sions, contour farming, grassed waterways, and grade sta-
bilization structures can prevent excessive soil loss.
Returning crop residue to the soil and planting cover
crops reduce runoff and help to contro! erosion. They also
maintain tilth and organic-matter content.
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This soil is well snited to grasses and legumes for hay
or pasture. The use of this soil for hay or pasture is effec-
tive in controlling water erosion. Overgrazing or grazing
when the soil is too wet causes surface compaction, exces-
sive runoff, and poor tilth, Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods keep the pasture and the soil in good
condition.

This soil is well suited to trees. A few areas support
hardwoods, Plant competition moderately limits growth of
desirable trees. Seedlings survive and grow well, how-
ever, if competing vegetation is controlled. Unwanted
trees and shrubs can be removed or controlled by site
preparation or by spraying, cutting, or girdling.

High potential frost action, the moderate permeability,
and the severe hazard of erosion during construction ad-
versely affect engineering uses of this seil. Limitations
for -building sites are moderate or severe because of
slope, shrinking and swelling, and low strength. Properly
designing foundations and footings can prevent struetural
damage. Establishing a plant cover as soon as possible
after construction is completed reduces the rvisk of ero-
sion,

Frost action and low strength severely limit leeal roads
and streets on this soil. These limitations can be partly
overcome by installing proper surface and subsurface
drainage systems and by strengthening the base material.
The slope moderately limits septie tank absorption fields.
This limitation generally can be overcome by constructing
the absorption field on the contour. Capability subclass
IHe; woodland suitability subclass 1o.

Ar—Armiesburg silty clay loam. This nearly level,
deep, well drained and moderately well drained soil is on
bottom land. It is subject to frequent flooding. Areas are
long and wide. They range from 30 to 225 acres in size
and are dominantly about 90 acres.

In a typical profile, the surface layer is very dark
brown silty clay loam ahout 8 inches thick. The subsur-
face layer is very dark grayish brown silty clay loam
about 7 inches thick. The subsoil is about 24 inches thick.
The upper 12 inches of the subseil is dark brown, firm
silty clay loam; and the lower 12 inches is dark brown, fri-
able silt loam. The underlying material to a depth of
about 62 inches is dark brown, silt loam. :

Included with this soil in mapping are small areas of
Genesee soils on the slightly higher rises near the river.
These soils are coarser textured throughout than this Ar-
miesburg soil. Also included are small depressional areas
of Eel soils, which are also coarser textured throughout.

Available water capacity is high, and permeability is
moderate. Organic-matter content is high in the surface
layer. Surface runoff from cultivated areas is slow.

Most areas are intensively used for corn and soybeans.
A few areas are used for small grain, hay, and pasture. A
few areas are wooded. The potential for farming is good.

This soil is well suited to corn, soybeans, grain
sorghum, small grain, and grasses and legumes if it is
adequately protected against flooding. Conservation prac-

tices are needed. If levees and adequate diversion ter-
races are built and maintained, a conservation eropping
system in which row crops are grown during most years
is suitable. Minimum tillage, winter cover ¢rops, and crop
residue management maintain and improve organic-
matter content and maintain good tilth.

This soil is well suited to grasses and legumes for
forage. If the s0il is used for pasture, the major concerns -
of management are overgrazing and grazing when the soil
is wet. Grazing under wet conditions causes surface com-
paction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods keep the pasture and the soil in good
condition.

This soil is well suited to trees. Plant competition
moderately limits growth of desirable trees. Seedlings
survive and grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be removed or
controlled by site preparation or by spraying, cutting, or
girdling.

High potential frost action, the moderate permeability,
and the severe hazard of flooding adversely affect en-
gineering uses of this soil. The potential for building site
development and sanitary facilities is poor because of the
flooding. Capability subclass IIw; woodland suitability
subclass lo.

DaB—Dana silt loam, 1 to 4 percent slopes. This
nearly level to gently sloping, deep, moderately well
drained soil is on rolling plains in the uplands. Areas are
long and narrow or irregularly shaped. They range from 38
to 20 acres in size and are dominantly about 8 acres.

In a typical profile, the surface layer is very dark
brown and very dark grayish brown silt loam about 12
inches thick, The subsoil is about 48 inches thick. The
upper & inches of the subsoil is dark yellowish brown,
firm silty clay loam; the next 16 inches is dark yellowish
brown, mottied, firm silty clay loam; and the lower 24
inches is dark brown, mottled, firm clay loam and friable
loam. The substratum to a depth of about 72 inches is yel-
lowish brown, mottled, friable loam. In places the subsoil
is less thick. '

Included with this scil in' mappihg are a few small,
depressional areas of the wetter Raub and Sable soils.
Also included are small areas of soils that have slopes of
more than 4 percent. In some small, severely eroded,
steeper areas, the subsoil has been mixed with the sur-
face soil by plowing and the surface layer is silty clay
loam.

Available water capacity is high, and permeability is
moderately slow. Organic-matter content is high in the
surface layer. Surface runoff from cultivated areas is
slow to medium. Reaction varies widely in the surface
layer as a result of local liming practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture. This soil formed under prairie, and very few
areas are in woodland. The potential for ail of these uses
is good.
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This soil is well suited to eorn, soybeans, and small
grain. Erosion control is needed in areas where slopes are
more than 2 percent. Crop rotation, minimum tillage,
management of crop residue, terraces, diversions, contour
farming, grassed waterways, or grade stabilization strue-
tures help to prevent excessive soil loss. Managing crop
residue and planting eover crops help to control erosion
and improve and maintain tilth and organie-matter con-
tent.

The use of this soil for grasses and legumes for hay or
pasture is also effective in controlling erosion. Overgraz-
ing or grazing when the soil is too wet causes surface
compaction, excessive runoff, and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods keep the
pasture and the soil in good condition.

High potential frost action, the moderate permeability,
moderate wetness caused by a seasonal high water table,
and a moderate shrink-swell potential adversely affect
the engineering uses of this soil.

Limitations for building sites are moderate. Construet-
ing houses without basements, properly designing
footings, and installing foundation drain tile can prevent
the struetural damage caused by shrinking and swelling
and low strength. This soil is moderately limited as a sep-
tic tank absorption field because it is wet. It is severely
limited for local roads and streets by frost action and low
strength. Adequate road ditches and measures that
strengthen the base material are generally needed.
Limitations for building sites, septic tank absorption
fields, and local roads and streets can be partly overcome
by surface and subsurface drainage systems. Capability
subelass Ile; not assigned to a woodland suitability sub-
class.

Dm—Dumps, mine. This map unit consists of
smoothed or uneven piles of waste rock, shale, coal, and
refuse from underground coal mihes. It cannot support
plants without major reclamation. Areas range from 8 to
10 acres in size. The dominant size is about 5 acres.

This map unit is commonly adjacent to upland soils,
such as Fineastle, Hennepin, Ragsdale, Reesville, Russell,
and Xenia soils. In a few areas it is adjacent to bottom
land soils, such as Genesee or Shoals soils. Not assigned
to a capability subclass or a woodland suitability subclass.

Ee—Eel silt loam. This nearly level, deep, moderately
well drained soil is on narrow flood plains along small
streams and in depressions in old oxbows. It is subject to
frequent flooding. Areas are long and narrow. They range
from .5 to 80 acres in size and are dominantly about 156
acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 4 inches thick. The underlying
material is, in sequence downward, about 11 inches of
dark brown, friable loam; 6 inches of dark brown, mottled,
friable loam; 15 inches of dark brown, mottled, very fria-
ble sandy loam; and 24 inches of dark brown, mottled, fri-
able loam. In most areas the color, thickness, and texture
of underlying material vary within short distances.

Included with this soil in mapping are small areas of
well drained Genesee soils on the slightly higher rises
nearer the streams. Also included are small depressional
areas of the wetter Shoals soils farther away from the
streams.

Available water capacity is high, and permeability is
moderate. Organic-matter content is moderate in the sur-
face layer. Surface runoff from cultivated areas is slow.

Most, areas are used for small grain, hay, and pasture.
Some areas are wooded, and a few are used for corn and
soybeans. The potential for farming is good. ‘

This soil is well suited to corn, soybeans, small grain,
and grasses and legumes if it is adequately protected
against flooding. Conservation measures are needed if
crops are grown. If levees and adequate diversion ter-
races are built and maintained, a conservation cropping
system in which row crops are grown during most years
is suitable. Minimum tillage, winter cover crops, and crop
residue management maintain and improve organic-
matter content and maintain good tilth.

This soil is well suited to grasses and legumes for
forage. If the soil is used for pasture, the major concerns
of management are overgrazing and grazing when the soil
is wet. Grazing under wet conditions causes surface com-
paction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods keep the pasture and the soil in good
condition.

This soil is well suited to trees. Plant competition
moderately limits growth of desirable plants. Seedlings
survive and grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be removed or
controlled by site preparation or by spraying, cutting, or
girdling.

High potential frost action, the moderate permeability,
and the severe hazard of flooding adversely affect the en-
gineering uses of this soil. The soil has poor potential for
building site development and sanitary facilities because
of flooding. Capability subclass [Iw; woodland suitability
subelasa lo.

EoA—Elston sandy loam, 0 to 2 percent slopes. This
nearly level, deep, well drained soil is on broad terraces.
Areas are long and wide and irregularly shaped. They
range from 20 to 450 acres in size and are dominantly
about 150 acres. .

In a typical profile, the surface layer is sandy loam
about 15 inches thick. The upper 10 inches is very dark
gray, and the lower 5 inches is very dark brown. The sub-
soil is about 57 inches thick. The upper 11 inches of the
subsoil is dark brown, friable sandy clay loam; the next 10
inches is dark brown, friable sandy loam; and the lower
36 inches is dark brown, very friable loamy sand. The
substratum to a depth of about 80 inches is pale brown,
loose sand.

Included with this soil in mapping are small areas of
sandy soils. Also included are a few small areas of soils
that have 2 loamy sand or loam surface layer. In some
small areas slopes are more than 2 percent.
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Available water capacity is moderate, and permeability
is moderately rapid. Organic-matter content is high in the
surface layer. Surface runoff from cultivated areas is
slow. Reaction varies widely in the surface layer as a
result of local liming practices.

Most areas are farmed. Many areas are used for small
grain and grain sorghum or for hay or pasture, and some
are used for corn and soybeans. This soil formed under
prairie, and no areas are in woodland. The potential for
cultivated crops is fair.

This soil is svited to corn, soybeans, small grain, and
grain sorghum. If an adequate water supply is available,
it is also suited to irrigated vegetable crops, such as
potatoes, tomatoes, and green beans. Droughtiness during
years when rainfall is below average or poorly distributed
is the major limitation to use and management. A conser-
vation cropping system in which row crops are grown
during most years is suitable. Minimum tillage, crop
residue management, and early spring planting help to
prevent drought damage to crops.

This soil is suited to grasses and legumes for hay or
pasture. If the pasture is overgrazed or grazed when the
soil is too dry, the plants die out. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during dry periods keep the pasture and
the soil in good eondition.

The moderately rapid permeability and a possibility of
seepage in the lower part of the subsoil adversely affect
engineering uses of this soil. The moderately rapid
permeability slightly limits septic tank absorption fields.
Limitations for small commercial buildings, residential
development, and local roads and streets are slight. Capa-
bility subclass IIs; not assigned to a woodland suitability
subelass.

EoB—Elston sandy loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on terraces. It
formed in loamy outwash more than 5 feet deep over
deposits of gravelly sand. Areas are long and wide and ir-
regularly shaped. They range from 3 to 30 acres in size
and are dominantly about 15 aeres,

In a typical profile, the surface layer is sandy loam
about 14 inches thick; the upper 9 inches is very dark
gray, and the lower 5 inches is very dark brown. The sub-
soil is about 55 inches thick. The upper 11 inches of the
subsoil is dark brown, friable sandy clay loam; the next 10
inches is dark brown, friable sandy loam; and the lower
34 inches is dark brownm, very friable loamy sand. The
substratum to a depth of about 80 inches is pale brown,
loose sand.

Included with this soil in mapping are small areas of
soils that have a sand or loamy sand surface layer. In a
few small areas, slopes are more than 6 percent.

Available water capacity is moderate, and permeability
is moderately rapid. Organic-matter content iz high in the
surface layer. Surface runoff from cultivated areas is
medium. Reaction varies widely in the surface layer as a
result of local liming practices.

Most areas are farmed. Many areas are used for corn
and soybeans, for small grain and grain sorghum or for
hay or pasture. This soil formed under prairie, and no
areas are in woodland. The potential for cultivated crops
is fair.

This soil is suited to corn, soybeans, and grain sorghum.
Droughtiness and the risk of erosion are the major con-
cerns of management. Crop rotations, minimum tillage;
crop residue management, cover crops, and green manure
crops help to conserve moisture and control erosion.
Grassed waterways help to control runoff and erosion in
SOmMe areas.

This soil is suited to grasses and legumes for hay or
pasture. If the pasture is overgrazed or grazed when the
soil is too dry, the plants die out. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during dry periods keep the pasture and
the soil in good condition.

The moderately rapid permeability and a possibility of
seepage in the lower part of the subsoil adversely affect
engineering uses of this scil. The moderately rapid
permeability is a slight limitation if the soil is used as a
septic tank absorption field. Limitations for dwellings
with or without basements and for local roads and streets
are slight, Limitations for small commercial buildings are
moderate if the slope is more than 4 pereent. Erosion is a
problem in large exposed areas. Establishing a plant
cover as soon as possible helps to control erosion. Capa-
bility subclass Ile; not assigned to a woodland suitability
subclass.

FcA—Fincastle silt loam, 0 to 2 percent slopes. This
nearly level, deep, somewhat poorly drained soil oceurs as
large, fiat areas in the uplands and as small, islandlike
areas surrounded by dark, depressional soils. Areas are
broad and irregularly shaped. They range from 3 to 250
acres in size and are dominantly about 45 acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 8 inches thick, The subsurface layer
is brown, mottled silt loam about 4 inches thick. The sub-
soil is about 38 inches thick. The upper 8 inches of the
subsoil is grayish brown, mottled, firm silty elay loam; the
next 18 inches is yellowish brown, mottled, firm silty elay
loam; and the lower 12 inches is yellowish brown, mottled,
firm clay loam. The substratum to a depth of about 72
inches is yellowish brown and pinkish gray, friable loam.

Included with this soil in mapping are a few slightly
depressional areas of the wetter Ragsdale soils and some
areas of soils in narrow drainageways. Also included are
some small, severely eroded areas on knolls.

Available water capacity is high, and permeability is
moderately slow. Organic-matter content is moderate in
the surface layer. Surface runoff from cultivated areas is
slow. Reaction varies widely in the surface layer as a
result of loeal liming practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay
and pasture, and a few support hardwoods. The potential
for these uses is good.
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If tiled, this soil is suited to corn, soybeans, and small
grain. Minimum tillage, crop residue management, and
winter cover crops maintain organic-matter content and
fertility and improve tilth.

If tiled, this seil is well suited to grasses and legumes
for hay or pasture. Qvergrazing or grazing when the soil
is too wet causes surface compaction and poor tilth.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods keep the
pasture in good condition.

This s¢il is svited to water-tolerant hardwoods Plant
competition moderately limits growth of desirable trees.
Beedlings survive and grow well if competing vegetation
is controlled. Unwanted trees and shrubs can be removed
or controlled by site preparation and by spraying and gir-
dling.

High potential frost action, the moderately slow
permeability, and a seasonal high water table adversely
affect engineering uses of this soil. Wetness is a severe
limitation for most uses. _

An adequate drainage system in combination with
storm sewers is needed to lower the water table if
buildings are constructed on this soil. Houses should be
constructed without basements. Sanitary facilities fune-
tion poorly unless the water table is lowered. Enlarged
septic tank absorption fields are used. If local roads and
streets are constructed on this soil, good drainage ditches
are needed and the base material should be strengthened
to overcome frost action, low strength, and wetness.
Capability subelass IIw; woodland suitability subclass 3o.

FgA—Flanagan silt loam, 0 to 2 percent slopes, This
nearly level, deep, somewhat poorly drained soil occurs as
large, flat areas in the uplands and as small, islandlike
areas surrounded by dark, depressional soils. Areas are
long, wide, and irregularly shaped. They range from 3 to
70 acres in size and are dominantly about 25 acres.

In a typical profile, the surface layer is very dark
brown silt loam about 12 inches. thick. The subsurface
layer is very dark gray silt loam about 4 inches thick. The
subsoil is about 50 inches thick. The upper 10 inches of
the subsoil is very dark grayish brown, mottled, firm silty
clay loam; the next 23 inches is very dark grayish brown
and light brownish gray, mottled, firm silty clay loam; and
the lower 17 inches is mottled yellowish brown and gray,
friable silt loam. The substratum to a depth of about 84
inches is yellowish brown and gray, friable loam.

Included with this soil in mapping are small areas of
the wetter Sable soils in slight depressions and narrow
drainageways and small areas of somewhat poorly
drained soils in which the lower part of the subsoil and
the upper part of the substratum are sandy loam, Also in-
cluded are some severely eroded areas and a few areas of
very poorly drained soils in depressions.

Available water capacity is very high, and permeability
is moderate. Organic-matter content is high in the surface
layer. Surface runcff from cultivated areas is medium to
slow. Reaction varies widely in the surface layer as a
result of local liming practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain.;: Some areas are used for hay
and pasture. This soil formed under prairie, and no areas
are in woodland. The potential for farming is good.

If tiled, this soil is well suited to corn, soybeans, and
small grain. Minimum tillage, crop residue management,
and winter cover crops maintain organic-matter content
and fertility and improve tilth.

If tiled, this soil is well suited to grasses and legumes
for hay or pasture. Overgrazing or grazing when the soil
is too wet causes surface compaction and poor tilth.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods keep the
pasture in good condition.

High potential frost action, a possibility of seepage in
the lower part of the subsoil, the moderate permeability,
a seasonal high water table, low strength, and shrinking
and swelling adversely affect the engineering uses of this
soil. Wetness severely limits most uses.

An adequate drainage system in combination with
storm sewers and foundation drains is needed to lower
the water table. Houses should be constructed without
basements. Foundations and footings of other buildings
should be designed to prevent the structural damage
caused by shrxnkmg and swelling and low strength.
Adequate drainage is necessary if septic tank absorption
fields are to funection properly. Capability subeclass Ilw;
not assigned to a woodland suitability subclass.

FoB2—Fox sandy loam, 2 to 6 percent slopes, eroded.
This gently sloping, well drained soil is on terraces. It is
moderately deep over coarse sand and gravel. Areas are
generally broad and irregularly shaped. They range from
5 to 40 acres in size and are dominantly about 15 acres.

In a typical profile, the surface layer iz dark brown
sandy loam about 7 inches thick. The subsoil is about 31
inches thick. The upper 4 inches of the subsoil is dark yel-
lowish brown, friable loam; the next 15 inches is dark
brown, firm clay loam; and the lower 12 inches is dark
brown, firm sandy clay loam. The substratum to a depth
of 60 inches is yellowish brown, loose, stratlfied sand and

vel,

Included with this soil in mapping are a few small areas
where slopes are more than 6 percent; a few small,
severely eroded areas; small areas of gravelly seils; and a
few escarpments along the border of mapped areas.

Available water capacity and permeability are
moderate. Organic-matter content is moderate in the sur-
face layer. Surface runoff from cultivated areas is slow to
rapid. Reaction varies widely in the surface layer as a
result of local liming practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture, and a few support hardwoods. The potential for
farming is fair.

This soil is well suited to corn, soybeans, small grain,
and grain sorghum. It is suited to irrigated vegetable
crops, such as potatoes, tomatoes, and green beans, Ero-
sion eontrol is needed if cultivated erops are grown. Crop
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rotation, minimum tillage, terraces, diversions, contour
farming, grassed waterways, and grade stabilization
structures help to prevent excessive soil loss. Crop
residue management and cover crops help to control ero-
sion, conserve moisture, and improve and maintain tilth
and organic-matter content. Droughtiness is a problem in
dry periods.

The use of this soil for grasses and legumes for hay or
pasture is also effective in controlling water erosion. If
the pasture is overgrazed or grazed when the soil is too
dry, the plants die out. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during dry periods keep the pasture and the soil in good
condition.

This soil is well suited to trees. Plant competition
slightly limits growth of desirable trees. Seedlings sur-
vive and grow well if competing vegetation is controlled.
Unwanted trees and shrubs can be removed or controlled
by site preparation or by spraying, cutting, or girdling.

Moderate potential frost action, the moderate permea-
bility, the low to moderate shrink-swell potential, and a
severe hazard of erosion during construction adversely af-
fect engineering uses of this soil.

Limitations for building sites are moderate. Founda-
tions and footings should be properly designed to prevent
structural damage caused by shrinking and swelling and
low strength. Limitations for septic tank absorption fields
are slight. Establishing a plant cover as soon as possible
in areas disturbed by construction helps to control ero-
sion. Capability subelass Ille; woodland suitability sub-
clasg 1o,

FoC2—Fox sandy loam, 6 to 12 percent slopes,

eroded. This moderately sloping, well drained soil is on
terraces. It is moderately deep over coarse sand and
gravel. Areas are long and narrow and irregularly shaped.
They range from 3 to 20 acres in size and are dominantly
about 10 acres.
" In a typical profile, the surface layer is dark brown
sandy loam about 7 inches thick. The subsoil is about 29
inches thick. The upper 4 inches of the subsoil is dark yel-
lowish brown, friable loam; the next 15 inches is dark
brown, firm elay loam; and the lower 10 inches is dark
brown, firm sandy clay loam. The substratum to a depth
of about 60 inches iz yellowish brown, loose, stratified
sand and gravel

Included with this soil in mapping are a few small areas
where slopes are more than 12 percent; a few small,
severely eroded areas; a few small areas of gravelly soils;
and a few escarpments along the border of mapped areas.

Available water capacity and permeability are
moderate. Organic-matter content is moderate in the sur-
face layer, Surface runoff from cultivated areas is rapid.
Reaction varies widely in the surface layer as a result of
local liming practices.

Many areas are used for hay or pasture. A few areas
support hardwoods. The potential for farming is fair, and
the potential for woodland is good.

This soil is suited to corn, soybeans, and small grain.
Erosion control is needed if cultivated crops are grown.
Crop rotation, minimum tillage, terraces, diversions, con-
tour farming, grassed waterways, and grade stabilization
structures help to prevent excessive soil loss. Crop
residue management and cover crops help to control ero-
sion, conserve moisture, and improve and maintain tilth
and organic-matter content. Droughtiness is a2 problem in
dry periods.

The use of this soil for grasses and legumes for hay or
pasture is also effective in controlling water erosion. If
the pasture is overgrazed or grazed when the soil is too
dry, the plants die out and runoff is excessive. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during dry periods keep the
pasture and the soil in good condition.

This seil is well suited to trees. Plant competition
moderately limits growth of desirable trees. Seedlings
survive and grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be controlled by
site preparation or by spraying, cutting, or girdling.

Moderate potential frost action, the moderate permea-
bility, a moderate shrink-swell potential, and a severe
hazard of erosion during construction adversely affect en-
gineering uses of this soil. Limitations for building sites
are moderate. Foundations and footings of dwellings
should be designed to prevent the struetural damage
caused by shrinking and swelling and low strength. The
base material for local roads and streets can be
strengthened with more suitable material.

The slope moderately’ limits septic tank absorption
fields. Fields should be constructed on the contour.
Establishing a plant cover as socon as possible in areas
disturbed by construction helps to control erosion. Capa-
bility subclass [1le; woodland suitability subclass lo.

FsA—Fox loam, 0 to 2 percent slopes. This nearly
level, well drained soil is on broad terraces. It is
moderately deep over coarse sand and gravel, Areas are
broad and irregularly shaped. They range from 3 to 100
acres in size and are dominantly about 25 acres.

In a typical profile, the surfaece layer is dark brown
loam about 8 inches thick., The subsurface layer is dark
brown loam about 3 inches thick. The subsoil is dark
brown, firm gravelly clay loam about 23 inches thick. The
substratum to a depth of about 60 inches is yellowish
brown, loose, stratified sand and gravel.

Included with this soil in mapping are small areas of
the deeper, well drained Ockley soils. Also included are
dark colored, well drained soils in slight depressions and
narrow drainageways and a few gravel spots,

Available water capacity and permeability are
moderate. Organic-matter content is moderate in the sur-
face layer, Surface runoff from cultivated areas is slow to
rapid. Reaction varies widely in the surface layer as a
result of local liming practices. _

Most areas are farmed, Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture, and a few support hardwoods. The potential for
farming is fair.
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This soil is well suited to corn, soybeans, small grain,
and grain sorghum. It is suited to irrigated vegetable
crops, such as potatoes, tomatoes, and green beans.
Minimum tillage, crop residue management, and winter
cover crops improve and maintain organic-matter content,
conserve moisture and fertility, and improve tilth.
Drought can be a problem in some seasons.

This soil is well suited to grasses and legumes for hay
and pasture, If the pasture is overgrazed or grazed when
the soil is too dry, plants die out. Proper stocking rates,
pasture rotation, timely deferment of grazing, and
restricted use during dry periods keep the pasture and
the soil in good condition,

This soil is well suited to trees. Plant competition
moderately limits growth of desirable trees. Seedlings
survive and grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be controlled by
site preparation or by spraying, cutting, or girdling.

Moderate potential frost action, the moderate permea-
bility, and the moderate shrink-swell potential adversely
affect engineering uses of this soil. Limitations for
dwellings with or without basements are moderate, Foun-
dations and footings should be designed to prevent the
structural damage caused by shrinking and swelling and
low strength. The base material for local roads and
streets should be strengthened with more suitable materi-
al. Limitations for septic tank absorption fields are slight.
Capability subclass 1Is; woodland suitability subelass 1o,

FxC3—Fox clay loam, 6 to 12 percent slopes, severely
eroded. This moderately sloping, well drained soil is on
terraces. It is moderately deep over coarse sand and
gravel. Areas are long and narrow and irregularly shaped.
They range from 3 to 12 acres in size and are dominantly
about 7 acres.

In a typical profile, the surface layer is dark brown clay
loam about 4 inches thick. The subsoil is about 30 inches
thick. The upper 4 inches of the subsoil is dark yellowish
brown, firm clay loam; the next 15 inches is dark brown,
firm clay loam; and the lower 11 inches is dark brown,
firm gravelly clay loam. The substratum to a depth of
about 60 inches is yellowish brown, loose, stratified sand
and gravel.

Included with this soil in mapping are a few small areas
where slopes are more than 12 percent, a few small gul-
lies, gravel spots, and a few escarpments along the border
of mapped areas.

Available water capacity and permeability are
moderate. Organic-matter content is low in the surface
layer. Surface runoff from cultivated areas is rapid. Reac-
tion varies widely in the surface layer as a result of local
liming practices.

Many areas are used for hay or pasture. Some areas
are farmed, and few support hardwoods. The potential for
cultivated crops is fair, and the potential for pasture and
woodland is good.

This soil is not well suited to corn, soybeans, and small
grain. Erosion control is needed if cultivated crops are
grown. Crop rotation, minimum tillage, terraces, diver-

sions, contour farming, prassed waterways, and grade sta-
bilization structures are needed to prevent excessive soil
loss. Crop residue management and cover crops help to
control erosion and improve and maintain tilth and or-
ganic-matter content.

The use of this soil for grasses and legumes for hay or
pasture is also effective in controlling water erosion. If
the pasture is overgrazed or grazed when the soil is too
dry, the plants die out and runoff is excessive. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during dry periods keep the
pasture and the soil in good condition.

This soil is well suited to trees. Plant competition
slightly limits growth of desirable trees. Seedlings sur-
vive and grow well if competing vegetation is controlled.
Unwanted trees and shrubs can be controlled by site
preparation or by spraying, cutting, or girdling,

Moderate potential frost action, the moderate permea-
bility, a moderate shrink-swell potential, and a severe
hazard of erosion during construction adversely affect the
engineering uses of this soil Limitations for dwellings
with or without basements are moderate. Foundations
and footings should be designed to prevent the structural
damage caused by shrinking and swelling and low
strength. The base material for local roads and streets
should be strengthened with more suitable material.

The slope moderately limits septic tank absorption
fields. Fields should be constructed on the contour.
Establishing a plant cover as soon as possible in areas
disturbed by construction helps to eontrol erosion. Capa-
bility subclass I'Ve; woodland suitability subclass lo.

Ge—Genesee silt loam. This nes level, deep, well
drained soil is on bottom It is subject to
flooding. Areas are long and wide or irregularly shaped.
They range from 10 to 300 acres in size and are domi-
nantly about 50 acres.

In a typical profile, the surface layer is dark brown silt
loam 10 inches thick. The underlying material is, in
sequence downward, about 8 inches of dark yellowish
brown, friable loam; 38 inches of dark brown, friable silt
loam; and 16 inches of dark yellowish brown, friable silt
loam.

Included with this soil in mapping are small areas of
Stonelick soils on the slightly higher rises nearer the
streams. These soils are sandier thronghout than this
Genesee soil, Also included are small depressional areas
of the wetter Eel, Shoals, and Sloan soils farther away
from the streams.

Available water capacity is high, and permeability is
moderate. Organic-matter content is moderate in the sur-
face layer. Surface runoff is slow.

Most areas are intensively used for corn and soybeans.
A few areas are used for small grain, hay, and pasture. A
few areas are wooded. The potential for farming is good.

This soil is well suited to corn, soybeans, small grain,
and grasses and legumes if it is adequately protected
against flooding. Conservation practices are needed if
crops are grown. If levees and adequate diversion ter-



VERMILLION COUNTY, INDIANA 13

races are built and maintained, a conservation eropping
system in which row crops are grown during most years
is suitable. Minimum tillage, winter cover erops, and crop
residue management maintain and improve organic-
matter content and maintain good tilth.

This sofl is well suited to grasses and legumes for
forage. If the soil is used for pasture, the major concerns
of management are overgrazing and grazing when the soil
is wet. Grazing under wet conditions causes surface com-
paction and poor tilth. Proper stocking rates, pasture
rotation, additions of lime and fertilizer, timely deferment
of grazing, and restricted use during wet periods keep the
pasture and the soil in good condition.

Ths soil is well suited to trees. Plant competition
moderately limits growth of desirable trees. Seedlings
survive and grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be removed or
controlled by site preparation or by spraying, cutting, or
girdling.

Moderate potential frost action, the moderate permea-
bility, and a severe hazard of flooding adversely affect
engineering uses of this soil. The potential for building
site development and sanitary facilities is poor because of
flooding. Capability subelass IIw; woodland suitability
subelass 1¢.

GpG—Gospoert shaly silt loam, 50 to 70 percent
slopes. This very steep, moderately well drained soil is on
upland side slopes. It is moderately deep over shale and
bedrock. Areas are long and narrow or irregularly shaped.
They range from 10 to 50 acres in size and are domi-
nantly about 20 acres,

In a typical profile, the surface layer is very dark
brown shaly silt loam about 3 inches thick. The subsur-
face layer is grayish brown shaly silty clay loam about 6
inches thick. The subsoil is about 16 inches thick. The
upper 7 inches of the subsoil is olive brown, firm shaly
silty clay loam, and the lower 9 inches is olive, firm shaly
silty clay loam. The substratum to a depth of about 40
inches is light olive gray clay shale.

Included with this soil in mapping are small areas
where slopes are less than 50 percent. Also included are
areas where bedrock is exposed and areas of gravelly
soils.

Available water capacity is low, and permeability is
very slow. Organic-matter content is low. Surface runoff
is rapid. The surface layer is slightly acid or medium acid.

This soil is in woodland| (fig. 7).| It is generally not
suited to corn, soybeans, small grain, or forage crops,
because slopes are very steep and the hazard of erosion is
severe.

This soil is suited to trees. The equipment limitation is
moderate, and the hazards of erosion, seedling mortality,
and windthrow are moderate. Seedlings survive and grow
well, however, if competing vegetation is eontrolled. Un-
wanted trees and shrubs can be controlled by site
preparation and by spraying, cutting, and girdling. Ex-
cluding livestock from areas of this soil helps in con-
trolling erosion.

The very steep slopes, a severe erosion hazard during
construction, low strength, the shrink-swell potential, and
a moderate depth to rock adversely affect engineering
uses of this soil. The very steep slopes, the depth to rock,
the low strength, and the shrink-swell potential severely
limits all sanitary facilities and cormmunity developments.
Capability subeclass VIlle; woodland suitability subelass
bd

HeF—Hennepin boam, 25 to 50 percent slopes. This
steep and very steep, deep, well drained soil is on upland
side slopes. Areas are long and narrow or irregularly
shaped. They range from 5 to 25 acres in size and are
dominantly about 15 aeres.

In a typieal profile, the surface layer is dark gray loam
about 5 inches thick. The subsoil is dark brown, friabke
loam about 8 inches thick. The substratum to a depth of
about 60 inches is brown and gray, mottied, friable loam.

Included with this soil in mapping are small areas
where slopes are less than 25 percent. Also included are
small areas where rock crops out, small areas of gravelly
soils, and severely eroded areas.

Permeability is moderately slow, and available water
capacity is moderate. Qrganic-matter content is moderate
in the surface layer. Surface runoff is rapid to very rapid.
The surface layer is neutral or mildly alkaline.

This soil is in woodland It is generally not
suited to row crops, small grain, or forage erops because
slopes are steep or very steep and the hazard of erosion
is severe. It has good potential for woodland.

This soil is well suited to trees. The equipment limita-
tion is severe. Seedlings survive and grow well if compet-
ing vegetation iz controlled. Unwanted trees and shrubs
can be controlled by site preparation and by spraying and
girdling.

The steep or very steep slopes and the severe hazard
of erosion during construction adversely affect engineer-
ing uses of this soil. The slope severely limits buildings or
sanitary facilities. Capability subclass VIle; woodland
suitability subclass 1r.

HgB—High Gap silt loam, 2 to 6 percent slopes. This
gently sloping, well drained soil is on narrow terraces. It
is moderately deep over bedrock. Areas are long and nar-
row or irregularly shaped. They range from 3 to 20 acres
in size and are dominantly about 12 acres.

In a typical profile, the surface layer is dark brown silt
loam about 8 inches thick. The subsoil is about 30 inches
thick; it is yellowish brown and pale brown, firm clay
loam in the upper 26 inches and yellowish brown, firm
channery clay loam in the lower 4 inches. Sandstone
bedrock is at a depth of about 38 inches.

Included with this soil in mapping are a few small areas
of Fox soils, which are underlain by sand and gravel, and
some rock outcrops and escarpments. Also included are
small areas of soils that have slopes of more than 6 per-
cent.

Available water capacity and permeubility are
moderate. Organic-matter content is moderate in the sur-
face layer. Surface runoff from cultivated areas is slow to
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moderate, depending on slope. Reaction varies widely in
the surface layer as a result of local liming practices.

Most areas are farmed. Many areas are used for hay
and pasture, and some are used for corn, soybeans, and
small grain. A few areas support hardwoods. The poten-
tial for caltivated crops is fair, and the potential for
woodland and pasture is good.

This soil is suited to corn, soybeans, and small grain.
Erosion control is needed if cultivated crops are grown
Crop rotation, minimum tillage, terraces, diversions, con-
tour farming, grassed waterways, or grade stabilization
structures are needed to prevent exeessive soil loss. Crop
residue management and cover crops help to control ero-
sion and improve and maintain tilth and organic-matter
content.

The use of this soil for grasses and legumes for hay or
pasture is also effective in controlling erosion. Overgraz-
ing or grazing when the soil is too wet canses surface
compaction, excessive runoff, and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is well snited to trees. Plant competition
slightly limits growth of desirable trees, Seedlings sur-
vive and grow well if competing vegetation is controlled.
Unwanted trees and shrubs can be controlled by site
preparation or by spraying, cutting, or girdling.

The shrink-swell potential, the low strength, the
moderate permeability, the depth to bedrock, and the
hazard of erosion during construetion in areas where
slopes are more than 2 percent adversely affect engineer-
ing uses of this soil. The soil is severely limited for local
roads and streets by low strength and moderately limited
for dwellings without basements by low strength and the
shrink-swell potential. The limitations for local roads and
streets can be partly overcome by strengthening the base
material with more suitable material.

The depth to rock severely limits septic tank absorption
fields and dwellings with basements. In places septic tank
absorption fields can be located on adjacent deeper soils.
Capability subclass 11le; woodland suitability subclass 3o.

IpA—Ipava silt loam, 0 to 2 percent slopes. This
nearly level, deep, somewhat poorly drained soil occurs as
large, flat areas in the uplands and as small, islandlike
areas surrounded by dark, depressional soils. Areas are
long and wide or irregularly shaped. They range from 3
to 100 acres in size and are dominantly about 35 acres.

In a typical profile, the surface layer is very dark
brown and very dark gray silt loam about 12 inches thick.
The subsurface layer is dark grayish brown silt loam
about 6 inches thick. The subsoil is about 33 inches thick;
it is, in sequence downward, 8 inches of dark grayish
brown, mottled, firm silty clay loam; 6 inches of light
brownish gray, mottled, firm silty elay loam; 11 inches of
grayish brown, mottled, firm silty clay loam; and 8 inches
of light gray, mottled, friable silt loam. The substratum to
a depth of about 72 inches is light gray, mottled, friable
silt loam. K

Inclzded with this soil in mapping are small areas of
the wetter Sable soils in slight depressions and narrow
drainageways and small areas of soils that have slopes of
more than 2 percent. Also included are some severely
eroded areas on mounds.

Available water capacity is very high, and permeability
is moderately slow. Organic-matter content is high in the
surface layer. Surface runoff from cultivated areas is
slow, Reaction varies widely in the surface layer as a
result of local liming practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain and some are used for hay and
pasture. This soil formed under prairie, and no areas are
in woodland. The potential for farm crops is good.

If tiled, this soil is well suited to corn, soybeans, and
small grain. Minimum tillage, crop residue management,
and winter cover crops maintain organie-matter content
and fertility and improve tilth.

If adequately drained, this soil is well suited to grasses
and legumes for hay or pasture. Overgrazing or grazing
when the soil is too wet causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods keep the pasture in good condition.

High potential frost action, the moderately slow
permeability, a seasonal high water table, low strength,
and the shrink-swell potential adversely affect engineer-
ing uses of this soil. Wetness severely limits most uses,
An adequate drainage system in combination with storm
sewers and foundation drains is needed to lower the
water table.

Houses should be eonstrucied without basements.
Foundations and footings of other buildings should be
designed to prevent the structural damage caused by
shrinking and swelling and low strength. Adequate
drainage is necessary before septic tank absorption fields
can function properly. Capability subelass Ilw; not as-
signed to a woodland suitability subelass.

McA—Martinsville loam, 0 to 2 percent slopes. This
nearly level, deep, well drained soil is on broad terraces.
Areas are long and wide or irregularly shaped. They
range from 5 to 100 acres in size and are dominantly
about 30 acres.

In & typical profile, the surface layer is dark brown
loam about 8 inches thick. The subsurface layer is dark
yellowish brown loam about 5 inches thick. The subsoil is
firm elay loam about 47 inches thick; the upper 17 inches
is dark brown, and the lower 30 inches is dark yellowish
brown and yellowish brown. The substratum to a depth of
about 72 inches is yellowish brown, stratified fine sand
and sandy clay loam.

Included with this soil in mapping are a few small areas
of the wetter Whitaker soils; a few small areas of soils
that have a sandy loam surface layer; and a few small,
long and narrow, depressional areas of well drained soils
that have a silt loam surface layer. Also included are
small areas of well drained soils that are capped with 20
to 40 inches of loess. :
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Available water capacity is high, and permeability is
modérate. Organic matter content is moderate in the sur-
face layer. Surface runoff from cultivated areas is slow.
Reaction varies widely in the surface layer as a result of
local liming practices. :

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some aress are used for hay or
pasture, and a few support hardwoods. The potential for
farming is good.

This scil is well suited to corn, soybeans, and small
grain. Minimum tillage, erop residue management, and
winter cover crops improve and maintain organic-matter
content, conserve moisture and fertility, and improve
tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Proper stocking rates, pasture rotation, time-
ly deferment of grazing, and restricted use during wet
and dry periods keep the pasture and the soil in good con-
dition.

This soil is well suited to trees. It is moderately limited
by plant competition and the hazard of windthrow.
Seedlings survive and grow well if competing vegetation
is controlled. Unwanted trees and shrubs can be con-
trolled by site preparation or by spraying, cutting, or gir-
dling. '

Seepage, frost action, low strength, and shrinking and
swelling adversely affeet engineering uses of this soil.
Limitations for septic tank absorption fields are slight.
The low strength and the shrink-swell potential
moderately limit dwellings with or without basements and
small commereial buildings. Foundations and footings of
buildings should be designed to prevent the struetural
damage caused by shrinking and swelling and low
strength.

Frost action, low strength, and shrinking and swelling
moderately limit local roads and streets. The base materi-
al for roads should be strengthened with more suitable
material. Capability class I, woodland suitability subelass
lo.

McB2—Martinsville loam, 2 to 6 percent - slopes,
eroded. This gently sloping, deep, well drained soil is on
broad terraces. Areas are long and narrow or irregularly
shaped. They range from 3 to 20 acres in size and are
dominantly about 10 aeres.

In a typical profile, the surface layer is dark brown
loam about 7 inches thick. The subsurface layer is dark
yellowish brown loam about 5 inches thick. The subsoil is
firm clay loam about 44 inches thick; the upper 17 inches
is dark brown, and the lower 27 inches is dark yellowish
brown and yellowish brown. The substratum to a depth of
about 72 inches is yellowish brown, stratified fine sand
and sandy clay loam.

Ineluded with this soil in mapping are a few small areas
of soils that have a sandy loam, silt loam, or sand surface
layer and a few areas of soils that have slopes of more
than 6 percent.

Available water capacity is high, and permeability is
moderate. Organic-matter content is moderate in the sur-

face layer. Surface runoff from cultivated areas is medi-
um. Reaction varies widely in the surface layer as a
result of local liming praetices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture, and a few support hardwoods. The potential for
farming is good. ‘

This soil is well suited to corn, soybeans, and small
grain. Erosion control is needed if cultivated crops are
grown. Crop rotation, minimum tillage, terraces, diver-
sions, contour farming, grassed waterways, or grade sta-
bilization structures help to prevent excessive soil loss.
Crop residue management and cover crops help to control
erosion and improve and maintain tilth and organic-
matter content. B ' 7

The use of this soil for grasses and legumes for hay or
pasture is also effective in controlling erosion. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet and dry periods keep
the pasture and the soil in good condition.

This soil is well suited te trees. Plant competition
moderately limits growth of desirable trees. Seediings
survive and grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be controlled by
site preparation or by spraying, cutting, or girdling:

Seepage, frost action, low strength, and shrinking and
swelling adversely affeet engineering uses of this soil
Limitations for septic tank absorption fields are slight.
The low strength and the shrinking and swelling
moderately limit dwellings with or without basements and
small commerical buildings. Foundations and footings
should be designed to prevent the structural damage
caused by shrinking and swelling and low strength.

Frost action, low strength, and shrinking and swelling

moderately limit local roads-and streets. Good drainage
ditches should be provided and the buse material should
be strengthened. Capability subelass Ile; woodland suita-
bility subclass lo. :
* MeD2—Miami silt loam, 12 to 18 percent slopes,
eroded. This strongly sloping, deep, well drained soil is on
ridges and side slopes in the uplands. Areas are long and
narrow or irregularly shaped. They range from 3 to 20
acres in size and are dominantly about 12 aeres,

In a typical profile, the surface layer is dark brown silt
loam about 6 inches thick. The subsoil is about 22 inches
thick. The upper 9 inches of the subsocil is yellowish
brown and brown, firm clay loam; and the lower 13 inches
is dark yellowish brown and yellowish brown, firm sandy
clay loam. The substratum to a depth of about 60 inches
is pale brown, friable loam till, '

Included with this soil in mapping are a few small,
severely eroded areas; small, very steep areas; and some
areas of soils that have slopes of less than 12 percent,

Available water capacity is high. Permeability is
moderate in the solum and moderately slow in the sub-
stratum, Organie-matter content is moderate in the sur-
face layer. Surface runoff from cultivated areas is rapid.
Reaction varies widely in the surface layer as a result of
local liming practices.
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Most areas are farmed. Many areas are used for
pasture. A few areas are plamted to corn, soybeans, and
small grain, and a few support hardwoods. This soil has
better potential for pasture or woodland than for most
other uses.

This soil is not well suited to corn, soybeans, and small
grain. Erosion control is needed if cultivated crops are
grown. Crop rotation, minimum tillage, contour farming,
diversions, and grassed waterways help to prevent exces-
sive soil loss. Crop residue management and cover crops
help to control erosion and improve and maintain tilth and
organic-matter content.

The use of this soil for grasses and legumes for hay or
pasture is slso effective in controlling erosion. Overgraz-
ing or grazing when the soil is too wet causes surface
compaction, excessive runoff, and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods keep the
pasture in good condition.

This soil is well suited to trees. Plant competition
moderately limits growth of desirable trees. Seedlings
survive and grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be removed or
controlled by site preparation or by spraying, cuiting, or
girdling.

Moderate potential frost action, the moderate permea-
bility in the subsoil and moderately slow permeability in
the substratum, and a severe hazard of erosion during
construction adversely affect engineering uses of this soil.
The slope severely limits buildings. The slope and low
strength severely limit local roads and streets. The slope
can be partly overcome by constructing all facilities on
the contour and by selecting less sloping areas. The soil
. should be reinforced with a stronger base material if local
roads and streets are built.

The slow absorption of ligquid waste and the slope
severely limit septic tank absorption fields. The absorp-
tion field should be enlarged and located in a less sloping
area if possible. Establishing a plant cover as soocn as
possible in disturbed areas helps to control erosion during
construction, Capability subclass IVe; woodland suitability
subelass lo.

MsC3—Miami clay loam, 6 to 12 percent slopes,
severely eroded. This moderately sloping, deep, well
drained soil is on ridgetops and side slopes in the uplands,
Areas are long and moderately wide or are irregularly
shaped. They range from 3 to 12 acres in size and are
dominantly about 8 acres.

In a typical profile, the surface layer is dark yellowish
brown clay loam about 4 inches thick. The subsoil is about
22 inches thick. The upper 9 inches of the subsoll is
brown, firm clay loam; and the lower 13 inches is dark
yellowish brown and yellowish brown, firm sandy clay
loam. The substratum to a depth of about 48 inches is yel-
lowish brown, firm clay loam till.

Included with this soil in mapping are small areas of
soils that have a silt loam surface layer and areas where
slopes are more than 12 percent. Also included are a few
deep gullies where the underlying material is expesed.

Available water capacity is high. Permeability is
moderate in the solum and moderately slow in the sub-
stratum. Organic-matter content is low in the surface
layer. Reaction varies widely in the surface layer as a
result of loeal liming practices.

Most areas are farmed. Many areas are used for hay or
pasture. A few areas are planted to corn, soybeans, and
small grain, and a few support hardwoods. This soil has
better potential for woodland than for most other uses.

This soil is not well suited to corn, soybeans, and small
grain. Erosion control is needed if cultivated crops are
grown, Crop rotation, minimum tillage, contour farming,
diversions, and grassed waterways help to prevent exces-
sive soil loss. Crop residue management and cover crops
help to control erosion and improve and maintain tilth and
organic-matter content.

The use of this soil for grasses and legumes for hay or
pasture is also effective in controlling erosion. Overgraz-
ing or grazing when the soil is too wet causes surface
compaction, excessive runoff, and poor tilth. Proper
stocking rates, pasture rotation, additions of lime and fer-
tilizer according to soil tests and plant needs, timely
deferment of grazing, and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is suited to trees. Plant competition moderate-
ly limits growth of desirable trees. Seedlings survive and
grow well if competing vegetation is controlled. Un-
wanted trees and shrubs can be removed or controlied by
site preparation or by spraying, cutting, or girdling.

Moderate potential frost action, the moderate permea-
bility in the subsoil and moderately slow permeability in
the substratum, and a severe hazard of erosion during
construction adversely affect engineering uses of this soil.
Slope, low strength, and shrinking and swelling moderate-
ly limit buildings. All facilities should be built on the con-
tour. Properly designing foundations and footings and
basement walls and installing foundation drain tile help to
prevent the structural damage caused by frost action,
shrinking and swelling, and low strength.

The slow absorption of liguid waste severely limits sep-
tic tank absorption fields. Enlarging the filter field helps
to overcome this limitation. Lateral seepage on top of the
iill occurs in poorly designed systems, and liquids can
travel several feet before surfacing. The base material for
local roads and streets should be strengthened with more
suitable material. Establishing a plant cover as soon as
possible in disturbed areas helps to control erosion during
construction. Capability subelass IVe; woodland suitability
subclass lo.

MsDD3—Miami clay loam, 12 to 18 percent slopes,
severely eroded. This strongly sloping, deep, well drained
soil is on long, narrow side slopes and ridges in the
uplands. Areas are long and mederately wide or are ir-
regularly shaped. They range from 3 to 20 acres in size
and are dominantly about 12 acres.

In a typical profile, the surface layer is dark yellowish
brown clay loam about 4 inches thick., The subsoil is about
22 inches thick. The upper 2 inches of the subsoil is
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brown, firm clay loam; and the lower 13 inches is dark
vellowish brown and yellowish brown, firm sandy clay
loam. The substratum to a depth of about 48 inches is yel-
lowish brown, firm clay loam till.

Included with this soil in mapping are steep areas,
small areas of soils that have a silt loam surface layer and
are only moderately eroded, and areas where slopes are
less than 12 percent. Algo included are a few deep gullies
where the underlying material is exposed.

Avajlable water capacity iz moderate. Permeability is
moderate in the solum and moderately slow in the sub-
stratum, Organic-matter content is low in the surface
layer. Surface runoff from cultivated areas is rapid. Reac-
tion varies widely in the surface layer as a reault of local
liming practices.

Most areas are in pasture. A few small areas are
planted to corn, soybeans, and small grain. A few areas
support hardwoods. This soil has better potential for
pasture or woodland than for most other uses.

This soil is not well suited to corn, soybeans, and small
grain. Erosion control is needed if cultivated crops are
grown. Crop rolation, minimum tillage, diversions, contour
farming, and grassed waterways help to prevent exces-
give soil loss. Crop residue management and cover crops
help to control erosion and improve and maintain tilth and
organic-matter content.

The @ase of this soil for grasses and legumes for hay or
pasture is also effective in controlling erosion. Overgraz-
ing or grazing when the soil is too wet causes excessive
runoff and poor tilth. Proper stocking rates, pasture rota-
tion, timely deferment of grazing, and restricted use dur-
ing wet periods keep the pasture in good condition.

This soil is well suited to trees. The equipment limita-
tion is slight. Plant competition moderately limits growth
of desirable trees. Seedlings survive and grow well if
competing vegetation is controlled. Unwanted trees and
ghrubs can be controlled by site preparation or by spray-
ing, cutting, or girdling.

Moderate potential frost action, the moderate permea-
bility in the subsoil and moderately slow permeability in
the substratum, and a severe hazard of erosion during
construction adversely affect engineering uses of this soil.
The slope severely limits buildings. The slope and low
strength severely limit local roads and streets. The slope
can be partly overcome by constructing all facilities on
the contour and by selecting less sloping areas. The soil
should be reinforced with more suitable base material if
local roads and streets are built.

The slow absorption of liquid waste and the slope
severely limit septic tank absorption fields. These limita-
tions ean be partly overcome by building the sanitary
facilities on the contour, by selecting less sloping areas,
and by providing a large absorption field. Establishing a
plant cover as soon as possible in disturbed areas helps to
control erosion during eonstruction. Capability subelass
Vle; woedland suitability subclass lo.

OcA—Ockley silt loam, ¢ to 2 percent slopes. This
nearly level, deep, well drained soil is on moderately wide

terraces. It is underlain by stratified sand and gravelly
sand. Areas are generally long and narrow or irregularly
shaped. They range from 5 to 100 acres in size and are
dominantly about 25 acres.

In a typieal profile, the surface layer is dark brown silt
loam about 7 inches thick. The subsurface layer is dark
brown silt loam about 4 inches thick. The subsoil is about
47 inches thick. It is, in sequence downward, about 6
inches of brown, firm silt loam; 15 inches of dark brown,
firm clay loam; 14 inches of dark brown, firm sandy elay
loam; and 12 inches of dark brown, firm gravelly clay
loam, The substratum to a depth of about 72 inches is yel-
lowish brown coarse sand and very gravelly coarse sand.

Included with this seil in mapping are small areas of
well drained Fox soils. Also included are a few areas
where the surface layer is sandy loam and areas where
the surface is gravelly.

Available water capacity is high, and permeability is
moderate. Orgamic-matter content is moderate in the sur-
face layer. Surface runoff from cultivated areas is slow.
Reaction varies widely in the surface layer as a result of
local liming practices,

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture, and a few support hardwoods. The potential for
all of these uses is good.

This soil is weli suited to corn, soybeans, and small
grain. Minimum tillage, crop residue management, and
winter cover crops improve and maintain organic-matter
content and fertility and improve tilth.

This soil is well suited to grasses and legumes for hay
or pasture. Overgrazing or grazing when the soil is too
wet causes surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is well suited to trees. Plant competition
moderately limits growth of desirable trees. Seedlings
survive and grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be controlled by
site preparation or by spraying, cutting, or girdling.

The moderate permeability, the shrink-swell potential,
low strength, and seepage adversely affect engineering
uses of this soil. The shrink-swell potential and the low
strength moderately limit building sites. Foundations and
footings should be designed to prevent the structural
damage esused by shrinking and swelling and low
strength.

The low strength severely limits loeal roads and
streets, The base material should be strengthened with
more suitable material. Limitations for septic tank ab-
sorption fields are slight. Capability class §; woodland
suitability subclass lo.

0OeB—Ockley silt loam, 2 io 6 percent slopes. This
gently sloping, deep, well drained soil is on moderately
wide terraces. Areas are generally long and narrow or ir-
regularly shaped. They range from 2 to 20 acres in size
and are dominantly about 7 acres.



18 SOIL SURVEY

In a typieal profile, the surface layer is dark brown silt
loam about 5 inches thick. The subsoil is about 42 inches
thick. It is, in sequence downward, about 6 inches of
brown, firm silt loam; 12 inches of dark brown, firm clay
-loam; 10 inches of dark brown, firm sandy clay loam; and
14 inches of dark brown, firm gravelly. clay loam. The
substratum to a. depth of about 60 inches is yellowish
brown, loose eoarse sand and gravelly coarse sand. .

Included with this soil in mapping are small areas of
well drained Fox soils, areas where the surface layer is
sandy loam, and small areas where the surface is gravelly,

Available water capacity is high, and permeability is
moderate. Organic-matter content is moderate in the sur-
face layer. Surface runoff from cultivated areas is slow.
Reaction varies widely in the surface layer as a result of
local liming practices. '

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain, Some areas are used for hay or

- pasture, and a few support hardwoods. The potential for
farm crops is good, :

This soil is well suited to corn, soybeans, and small
grain. Minimum tillage, crop residue management, and
winter cover crops improve and maintain organic-matter
content and fertility and improve tilth,

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is too
wet causes surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods keep the
pasture and the soil in good condition,

This soil is well suited to trees. Plant competition
moderately limits growth of desirable species. Seedlings
survive and grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be controlled by
gite preparation or by spraying, cutting, or girdling.

The moderate permeability, the shrink-swell potential,
low strength, and seepage adversely affect engineering
uses of this soil. The shrink-swell potential and the low
strength moderately limit buildings on this soil. Founda-
tions and footings should be designed to prevent the
structural damage caused by shrinking and swelling and
low strength.

The low strength severely limits local roads and
streets. The base material should be strengthened with
more suitable material. Limitations for septic tank ab-
sorption fields are slight. Capability subclass Ile;
woodland suitability subelass 1o.

OrB—Orthents, loamy, 0 to 8 percent slopes. These
nearly level to moderately sloping, deep, well drained and
moderately well drained soils are in disturbed areas on
uplands and terraces. They are around highway in-
terchanges, roadbanks, building sites, and strip mines.
Areas range from 3 to 1,600 acres in size; they are domi-
nantly about 60 acres.

In some places, deep cuts have been made in the
original land surface and the soil material is used to fill
the lower lying areas and to provide a smoother, more
level landform, especially around highways. In other

places, the soil material has been removed and used as fill
or as material in highway grades, overpasses, and exit
ramps. Building sites are prepared by leveling an area or
filling a deep ravine with soil material. In the modern
stripping proeess used in the surface mining of eoul, deep
pits are filled with soil material and spoil areas are
leveled.

In a typical area of fill around highway interchanges
and building sites, the surface layer, subsoil, and sub-

‘stratum are mixed. Texture is silt loam, loam, and clay

loam that in places contain some gravel, shale, or stones.
In a typical area where a deep cut has been made, the
material is mainly loam or clay loam glacial till. In a typi-
cal area around strip mines, the material is mainly a mix-
ture of glacial loam till, rock and shale fragments, and
small fragments of coal.

Included with these soils in mapping around highway
cuts, interchanges, and building sites are small areas
where slopes are short and are steeper and outcrops of
sandstone and shale. Alse included are small areas around
strip mines where slopes are more than 8 pereent and
some deep pits that are filled with water. These pits
generally are in areas where coal mining has ceased.

Available water capacity is moderate, and permeability
is moderate or moderately slow. Organic-matter content
is low in the surface material. Reaction is slightly acid to
mildly alkaline in all areas except the strip mines. It is
neutral to strongly alkaline around the strip mines.

Most areas around highway interchanges, roadbanks,
and building sites support permanent grass or low-grow-
ing shrubs, which help to control erosion, Access to most
areas is too limited for the production of farm crops. Spe-
cial management is needed for leveled strip mine areas.
An intensified fertility program that emphasizes incor-
poration of organic residue or manure is needed if these
areas are to produce row crops. Erosion control is needed
in the gently sloping and moderately sloping areas. Crop
rotation, contour farming, minimum tillage, terraces,
diversions, grassed waterways, and grade stabilization
structures help to prevent excessive soil loss. Crop
residue management, green manure erops, and cover
crops help to control erosion, conserve moisture, improve
tilth, and increase organic-matter content.

The use of these soils for grasses and legumes is effec-
tive in controlling erosion around leveled strip mine areas.
An intensified fertility program is also needed if these
areas are used for forage crops. Proper livestock stocking
rates, pasture rotation, timely deferment of grazing, and
restricted use during dry periods keep the pasture and
the soil in good condition,

These soils are suited to trees. Because the practice of
leveling strip mine aress is new, no trees are mature and
the data on woodland is inecomplete. Suggestions about
trees to plant are based on observations of the growth of
certain species planted in the past. More information can
be obtained from the County Extension Agent, the Soil
Conservation Service, or the State Forester. :
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The slope, moderate to high potential frost action, the
moderate or moderately slow permeability, and a severe
hazard of erosion during construction adversely affect en-
gineering uses of these soils. Omsite investigation is
needed before buildings are constructed. The frost action
potential should be determined. Frost action can be partly
overecome hy surface and subsurface drainage systems.
The soil properties significant in the design of a structure
vary from one location to another. Engineering test data
should be colleeted. If the soils are used as a building site,
removal of vegetation should be held to 2 minimum and
protective plant cover should be established as soon as
possible so that erosion losses can be minimized. Some
drainage is needed in some nearly level areas.

If these soils are used as a site for sanitary facilities,
limitations vary. Onsite investigation is needed. The wet-
ness and permeability in nearly level areas and the slope
and permeability in gently sloping and moderately sloping
areas should be considered. Capability subclass I1]e.

OrG—Onrthents, loamy, 33 to 90 percent slopes. These
steep to very steep, deep, well drained soils are in
disturbed areas on uplands. They are unleveled spoil left
from the old stripping process used in surface mining of
- clay and coal. Areas range from 3 to 500 acres in size;
they are dominantly about 90 acres.

In a typical area, the soil material iz mainly a mixture
of loam glacial till, rock and shale fragments, and small
fragments of ¢lay and coal

Included with these soils in mapping are small areas
where slopes are less than 33 percent. Also included are
some long, narrow, deep pits that are filled with water. In
some areas these pits are surrounded by spoil. Pits are
also evident in areas where clay and coal mining has
ceased. :

Available water capacity is moderate, and permeability
is moderate or moderately slow. Organic-matter content
is low in the surface material. Reaction is mainly slightly
acid to neutral, but in some areas it ranges from
moderately alkaline to very strongly acid.

These soils are not suited to any farm crops because
slopes are steep to very steep and the hazard of erosion
is severe, They have limited potential for woodlang

These soils are suited to hardwoods and pin
Several species of hardwoods and a few species of pine
are in the older stands. Hardwoods, such as ash, maple,
poplar, and sycamore, are common. Pine species, such as
. Scotch pine and Virginia pine, also are common. Further
information can be obtained from the County Extension
Agent, the Soil Conservation Service, or the State
Forester.

The slope, the moderate to moderately slow permeabili-
ty, and the severe hazard of erosion during construction
adversely affect engineering uses of these soils. The
potential for these uses is poor beeause slopes are steep
to very steep. Capability subclass VIle.

Pa—Palms muck. This nearly level, deep, very poorly
drained soil is on old oxbows of rivers and creeks. Areas
are irregularly shaped or long and narrow. Except for one

G0-acre area, they range from 3 to 10 acres in size; they
are dominantly about 4 acres. ‘

In a typical profile, the surface layer is black, sticky
muck about 17 inches thick. The organic material between
depths of 17 and 40 inches is black muck. The underlying
material to a depth of 72 inches is gray, mottled, firm
light clay loam.

Included with this soil in mapping are small areas of a
very poorly drained muck that is more than 50 inches
deep over mineral soil, small areas of very poorly drained
Sloan seils, and small areas of somewhat poorly drained
Shoals soils.

Available water eapacity is very high. Permeability is
moderately rapid in the organic material and moderate in
the underlying material. Organic-matter content is very
high in the surface layer. Surface runoff from cultivated
areas is ponded to very slow. Reaction varies widely in
the surface layer as a result of local liming practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain, and some are used for hay and
pasture. If drained, this soil has goed potential for farm-
ing.

If tiled, this soil is well suited to corn, soybeans, and
small grain. Minimum tillage, crop residue management,
and winter cover crops maintain organic-matter content
and fertility and improve tilth.

If tiled, this soil is well suited to grasses and legumes
for hay or pasture. Overgrazing or grazing when the soil
is too wet causes surface compaction and poor tilth.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods keep the
pasture in good condition.

This soil is suited to water-tolerant hardwoods. Equip-
ment limitations, seedling mortality, windthrow, and plant
competition are severe. Seedlings survive and grow well
if competing vegetation is controlled. Unwanted trees and
shrubs can be removed or controlled by site preparation
and by spraying, cutting, and girdling. ,

Wetness, the moderately rapid to moderate permeabili-
ty, flooding, and low strength adversely affect engineer-
ing uses of this soil. Wetness and flooding severely limit
septic tank absorption fields, Wetness, flooding, and low
strength severely limit dwellings with basements and
local roads and streets. Soils that are less severely limited
should be selected for these uses. Capability subeclass ITw;
woodland suitability subclass 4w.

Pg—Pits, gravel. This map unit consists of open ex-
cavations from which seil and, commonly, underlying sand
and gravel have been removed, exposing either sand or
gravel that supports few or no plants. Areas range from 3
to 70 acres in size; they are dominantly about 10 acres.
Included in mapping are a few small water holes. This
map unit is commonly adjacent to soils on terraces, such
as Elston, Fox, Rodman, Shipshe, and Wea soils.

PIA—Plano silt loam, 0 to 2 percent slopes. This
nearly level, deep, well drained and moderately well
drained soil is on outwash plains. Areas are generally long
and irregularly shaped. They range from 3 to 20 acres in
size and are dominantly about 10 acres.
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In a typical profile, the surface layer is very dark
brown silt loam 8 inches thick. The subsurface layer is
very dark grayish brown silt loam about 6 inches thick.
The subsoil is about 34 inches thick. It is, in sequence
downward, about 7 inches of dark brown, friable silt loam:
11 inches of dark yellowish brown, firm silty clay loam; 10
inches of dark yellowish brown, mottled silty clay loam;
and 6 inches of yellowish brown, mottled, friable silt loam.
The substratum to a depth of about 72 inches iz dark
brown, friable, stratified sandy loam and fine sand.

Included with this soil in mapping are small areas of
very poorly drained Sable silty eclay loam along
drainageways and Proctor silt loam on small knolls and
some areas of severely eroded soils.

Available water capacity is high, and permeability is
moderate. Organic-matter content is moderate in the sur-
face layer. Surface runoff from cultivated areas is slow.
Reaction varies widely in the surface layer as a result of
local liming practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain, and some are used for hay or
pasture. This soil formed under prairie, and no areas are
in woodland. The potential for farming is good.

This soil is well suited to corn, soybeans, and small
grain. Minimum tillage, crop residue management, and
winter cover crops improve and maintain organic-matter
content and fertility and improve tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is too
wet causes surface compaction and poor tilth. Proper
stocking rates, pasture rotation, additions of lime and fer-
tilizer according to soil tests and plant needs, timely
deferment of grazing, and restricted use during wet
periods keep the pasture in good condition.

High potential frost action, wetness, seepage, the
shrink-swell potential, and low strength adversely affect
engineering uses of this soil The shrink-swell potential
and the low strength moderately limit building sites.
Properly designing foundations and footings and base-
ment walls and installing foundation drain tile help to
prevent the structural damage caused by shrinking and
swelling and low strength.

Frost action and low strength severely limit local roads
and streets. These limitations can be partly overcome by
installing a proper drainage system and by reinforeing
the soil with stones or replacing the base material with
more suitable material. Limitations for septic tank ab-
sorption fields are slight. Capability class I; not assigned
to a woodland suitability subclass.

PrC—Princeton fine sandy loam, 8 to 15 percent
slopes. This moderately sloping, deep, well drained soil is
on ridgetops and side slopes in the uplands. Areas are
generally irregularly shaped or round. They range from 3
to 25 acres in size and are dominantly about 10 acres.

In a typical profile, the surface layer is dark brown fine
gandy loam 6 inches thick. The subsurface layer is dark
yellowish brown fine sandy loam about 5 inches thick. The
subsoil is about 33 inches thick. The upper 8 inches of the

subsoil is strong brown, firm sandy clay loam; the next 16
inches is dark brown, firm sandy clay loam; and the lower
9 inches is strong brown, friable sandy loam. The sub-
stratum to a depth of about 68 inches is yellowish brown,
loose fine sand with a few bands of dark brown, friable
sandy loam.

Included with this soil in mapping are small areas of
soils that have a loamy fine sand surface layer and areas
where slopes are less than 8 percent or more than 15 per-
cent. Also included are a few deep gullies.

Available water capaeity iz moderate. Permeability is
moderate in the solum and moderately rapid in the sub-
stratum, Organic-matter content is moderate in the sur-
face layer. Surface runoff from cultivated areas is medi-
um. Reaction varies widely in the surface layer as a
result of loeal liming practices.

Most areas are farmed. Many areas are used for hay or
pasture, A few areas are used for corn, soybeans, and
small grain, and a few support hardwoods. The potential
for farming is fair.

This seil is suited to eorn, soybeans, and small grain.
Erosion control is needed if cultivated crops are grown.
Crop rotation, minimum tillage, terraces, diversions, con-
tour farming, grassed waterways, and grade stabilization
structures help to prevent excessive soil loss, Crop
residue management and cover erops help to control ero-
sion and Improve and maintain tilth and crganic-matter
content,

The use of this soil for grasses and legumes for hay or
pasture is also effective in controlling erosion. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during dry periods keep the
pasture and the soil in good condition.

This soil is well suited to trees. Plant competition
moderately limits growth of desirable trees. Unwanted
trees and shrubs can be removed or controlled by site
preparation or by spraying, cutting, or girdling.

Moderate potential frost action, sevare seepage, low
strength, and a hazard of erosion during construction ad-
versely affect engineering uses of this soil. The slope
moderately or severely limits building sites. Slope can be
partly overcome by constructing all facilities on the con-
tour. Shallow excavations tend to cave in. Small commer-
cial buildings should be constructed in the less sloping
areas,

Frost action, low strength, and slope moderately limit
local roads and streets on this soil. These limitations can
be overcome by constructing good road ditches to reduce
frost action, reinforcing the base materiul with more
suitable material, and constructing roads on the eontour.
The slope moderately limits septic tank absorption fields.
This limitation can be partly overcome by installing the
sanitary facilities on the contour or by selecting less slop-
ing areas. All disturbed areas should be smoothed and
planted as soon as posgible to reduce the risk of erosion.
Capability subclass IVe; woodland suitability subelass 1o.

PtA—Proctor silt loam, 0 to 2 percent slopes. This
nearly level, deep, moderately well drained and well
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drained soil is on outwash plains in the uplands. Areas are
long and narrow or irregularly shaped. They range from 3
to 20 acres in size and are dominantly about 10 acres.

In a typical profile, the surface layer iz very dark
brown silt loam about 8 inches thick. The subsurface layer
is very dark grayish brown silt loam about 5 inches thick.
The subsoil is about 37 inches thick. The upper 5 inches of
the subsoil is dark brown, friable silt loam; the next 16
inches is dark yellowish brown, firm silty clay loam; and
the lower 16 inches is dark yellowish brown, friable,
stratified silt loam and loam. The substratum to a depth
of about 72 inches is strong brown, friable, stratified
sandy loam and loam.

Included with this soil in mapping are a few small areas
of very poorly drained Sable soils in depressions. Also in-
cluded are severely eroded areas.

Available water capacity is high, and permeability is
moderate. Organic-matter content is high in the surface
layer. Surface runoff is slow or medium. Reaction varies
widely in the surface layer as a result of local liming
practices.

Most areas are farmed. Many areas are used for corn,
soybeans, or small grain or for grasses and legumes for
forage. The soil formed under prairie, and no areas are in
woodland. The potential for farming is good.

This soil is well suited to corn, soybeans, and small
grain. If well managed, #t is suited to intensive row
cropping. Minimum tillage and crop residue management
improve and maintain tilth and organic-matter content.

This soil is well suited to grasses and legumes for hay
or pasture. Overgrazing reduces plant density and plant
hardiness. Proper stocking rates, rotation grazing, timely
deferment of grazing, and restricted use during dry
periods reduce surface compaction and maintain good tilth
and plant density.

High potential frost action, wetness, seepage, low
strength, and a moderate shrink-swell potential adversely
affect engineering uses of this soil. The shrinking and
swelling, the low strength, and the wetness moderately
limit housing developments. The wetness can be partly
overcome by lowering the water table through an
adequate drainage system in combination with storm
sewers and foundation drains. Houses should be con-
structed without basements. Foundations and footings of
other buildings should be designed to prevent the strue-
tural damage caused by shrinking and swelling and low
strength.

Frost action and low strength severely limit local roads
and streets on this soil. These limitations can be partly
overcome by installing good drainage ditches and by rein-
foreing the soil with stones or replacing it with more
suitable base material. The wetness severely limits septic
tank absorption fields. This limitation can be overcome by
lowering the water table and enlarging the septic tank
absorption field. Capability class I; not assigned to a
woodland suitability subclass.

PtB—Proctor silt loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained and moderately well

drained soil is on outwash plains, Areas are long and nar-
row or irregularly shaped. They range from 3 to 12 acres
in size and are dominantly about 8 acres.

In a typical profile, the surface layer is very dark
brown silt loam about 7 inches thick. The subsurface layer
is very dark grayish brown silt loam about 4 inches thick,
The subsoil is about 32 inches thick. The upper 4 inches of
the subsoil is dark brown, friable silt loam; the next 14
inches is dark yellowish brown, firm silty clay loam; and
the lower 14 inches is dark yellowish brown, friable,
stratified silt loam and loam. The substratum te a depth
of about 67 inches is strong brown, stratified sandy loam
and loam,

Included with this soil in mapping are a few small areas
of very poorly drained Sable soils in depressions.

Available water capacity is high, and permeability is
moderate. Organic-matter content is high in the surface
layer. Surface runoff is mediwm. Reaction varies widely in
the surface layer as a result of local liming practices.

Most. areas are farmed. Many areas are used for corn,
soybeans, or small grain or for grasses and legumes for
forage. This seil formed under prairie, and no areas are in
woodland. The potential for farm crops is good.

This soil is well suited to corn, soybeans, and small
grain. Erosion is the main problem that affects use and
management. Crop rotation, minimum tillage, terraces,
diversions, contour farming, grassed waterways, or grade
stabilization structures are needed to prevent excessive
soil lose. Minimum tillage and crop residue management
improve and maintain tilth and organic-matter content,

This soil is well suited to grasses and legumes for hay
or pasture. Overgrazing reduces plant density and plant
hardiness. Proper stocking rates, rotation grazing, timely
deferment of grazing, and restricted use during dry
periods reduce surface compaction and maintain good tilth
and plant density.

Frost action, wetness, seepage, low sirength, and
shrinking and swelling adversely affect engineering uses
of this soil. The shrinking and swelling, the low strength,
and the wetness moderately limit housing developments.
The wetness can be partly overcome by lowering the
water table through an adequate drainage system in com-
bination with storm sewers and foundation drains. Houses
should be constructed without basements. Foundations
and footings of other buildings should be designed to
prevent the structural damage caused by shrinking and
swelling and low strength.

Frost action and low strength severely limit local roads
and streets on this soil. These limitations can be partly
overcome by installing good drainage ditches and by rein-
forcing the soil with stones or replacing it with more
suitable base material. The wetness severely limits septie
tank absorption fields. This limitation ean be overcome by
lowering the water table and enlarging the septie tank
absorption field. Capability subclass Ile; not assigned to a
woodland suitability subelass.

Ra-—Ragsdale silt loam. This nearly level, deep, very
poorly drained soil occupies slightly depressional areas in
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the uplands. Areas are generally broad and irregularly
shaped. They range from 3 to 450 acres in size and are
dominantly about 200 acres.

In a typieal profile, the surface layer iz very dark
brown silt loam about 8 inches thick. The subsurface layer
is very dark grayish brown silty clay loam about 5 inches
thick. The subsoil is mottled, firm silty clay loam about 33
inches thick; the upper 5 inches is very dark gray, the
next 16 inches is grayish brown, and the lower 12 inches
is yellowish brown. The substratum to a depth of 80
inches is 11 inches of mottled grayish brown and yel-
lowish brown silt loam over 23 inches of yellowish brown,
mottled loam.

Included with this soil in mapping are a few small areas

of somewhat poorly drained Fincastle and Reesville soils.
Also included, in depressions, are some areas of soils that
are wetter than this Ragsdale =oil.
- Available water capacity is high, and permeability is
slow. Organic-matter content is high in the surface layer.
Surface runoff is ponded or very slow. Reaction varies
widely in the surface layer as a result of local liming
practices.

Most areas are farmed. Many areas are used for corn,
soybeans, or small grain or for grasses and legumes for
forage. The potential for farm crops is good.

If adequately drained, this soil is well snited to corn,
soybeans, and small grain. Wetness is the main limitation
that affects use and management. Excessive water can be
removed by open ditches, tile drains, surface drains,
pumps, or a cambination of these. If drained and other-
wise well managed, the soil is suited to intensive row
cropping. Minimum tillage and crop residue management
improve and maintain tilth and organie-matter content.

This soil is well suited to grasses and legumes for hay
or pasture. Drainage is necessary before high yields of
forage or pasture plants can be obtained. Overgrazing or
grazing when the soil is too wet causes surface compae-
tion and poor tilth. Proper stocking rates, rotation graz-
ing, timely deferment of grazing, and restrieted use dur-
ing wet periods reduce surface compaction and maintain
good tilth and plant density.

This soil is well suited to water-tolerant trees and
shrubs. The equipment limitation is severe. The soil is
also severely limited by plant competition and windthrow.
Seedlings survive and grow well, however, if competing
vegetation is controlled. Unwanted trees and shrubs can
bhe removed or controlled by site preparation or by spray-
ing, cutting, or girdling.

High potential frost action, the slow permeability, a
seasonal high water table, oceasional flooding, and low
strength adversely affact engineering uses of this soil
Limitations for building sites are severe. Artificial
draitiage is needed to keep wetness from becoming a
problem. - Dwellings and small buildings should be
designed to prevent the structural damage caused by
frost action and shrinking and swelling.

Limitations for local roads and streets are severe. They
can be overcome by providing ditches along the roads to

lower the water table. Lowering the water table also
helps to prevent the damage caused by frost action. The
bhase material for roads should be strengthened or
replaced by more suitable material. Sanitary facilites
should be connected to eommercial sewers and treatment
facilities. If facilities are not available, large absorption
fields have been used to overcome the slow permeability
of the soil and the water table has been lowered by a
drainage system. Capability subclass IIw; woodland suita-
bility subclass 2w.

RbA—Raub silt loam, 0 to 2 percent slopes. This
nearly level, deep, somewhat poorly drained soil is in the
broad uplands. Areas are generally irregularly shaped.
They range from 3 to 60 acres in size and are dominantly
about 25 acres.

In a typical profile, the surface layer is very dark
brown silt loam about 13 inches thick. The subsoil is about
49 inches thick. It is, in sequence downward, about 5
inches of very dark grayish brown, firm silty elay loam;
19 inches of yellowish brown, mottled, firm silty clay
loam; 17 inches of mottled yellowish brown and light
brownish gray, firm clay loam; and 8 inches of light
brownish gray, mottled, friable loam. The substratum to a
depth of about 72 inches is yellowish brown, mottled, fria-
ble loam.

Included with this soil in mapping are areas of the very
poorly drained Sable soils around drainageways; small,
knoll-like areas of somewhat poorly drained Flanagan and
Ipava soils; and areas of the moderately well drained
Dana soils. Also included are a few areas of severely
eroded soils and small depressional areas of soils that are
wetter than this Raub soil

Available water eapacity is high, and permeability is
slow. Organic-matter content is moderate in the surface
layer. Surface runoff from cultivated areas is slow. Reac-
tion varies widely in the surface layer as result of local
liming practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for
grasses and legumes for forage. The potential for farm
crops is good. ’

If tiled, this scil is well suited to eorn, soybeans, and
small grain. Minimum tillage, crop residue management,
and winter cover crops maintain organic-matfer content
and fertility and improve tilth.

If tiled, this soil is well suited to grasses and legumes
for hay or pasture Overgrazing or grazing when
the soil is too wet causes surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods keep the pasture in good condition.

This soil formed under prairie, and no areas are in
woodland. The suggestions in table 5 about trees to plant
are based on observations of the growth of trees. planted
in the past.

High potential frost action, the slow permeability, wet-
ness, and low strength affect engineering uses of this soil.
The wetness severely limits most uses. An adequate
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drainage system in combination with storm sewers and
foundation drains is needed to lower the water table.

Houses should be constructed without basements.
Foundations and footings of other buildings should be
designed to prevent the structural damage caused by
shrinking and swelling and low strength. Adequate
drainage and enlarged absorption fields are needed if sep-
tic tank absorption fields are to function properly. Capa-
bility subclass ITw; not assigned to a woodland suitability
subclass. :

ReA—Reesville silt loam, 0 to 2 percent slopes. This
nearly level, deep, somewhat poorly drained soil is on
large and small flats in the uplands. Areas are generally
broad and irregularly shaped. They range from 3 to 150
acres in size and are dominantly about 35 acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 9 inches thick, The subsurface layer
is light brownish gray silt loam about 3 inches thick. The
subsoil is mottled, firm silty clay loam about 26 inches
thick; the upper 13 inches is light brownish gray, and the
lower 13 inches is yellowish brown. The substratum to a
depth of about 66 inches is yellowish brown and brown,
mottled, friable silt loam and loam.

Included with this soil in mapping are a few small
depressional areas of the wetter Ragsdale soils and small
areas of wetter soils in narrow drainageways.

Available water capacity is high, and permeability is
moderate or moderately slow. Organic-matter content is
moderate in the surface layer. Surface runoff from cul-
tivated areas is medium to slow. Reaction varies in the
surface layer as a result of local liming practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for
grasses and legumes for forage, and a few are in
woodland. The potential for farm erops is good.

If tiled, this soil is well suited to corn, soybeans, and
small grain. Minimum tillage, erop residue management,
and winter cover crops maintain organic-matter content
and fertility and improve tilth, :

If tiled, this soil is well suited to grasses and legumes
for hay or pasture. Overgrazing or grazing when the soil
is too wet causes surface compaction and poor tilth.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods keep the
pasture in good condition.

This soil is suited to water-tolerant hardwood trees.
The equipment limitation is moderate. Seedlings survive
and grow well if competing vegetation is controlled. Un-
wanted trees and shrubs can be removed or controlled by
site preparation and by spraying, cutting, and girdling.

High potential frost action, the moderately slow to
moderate permeability, wetness, and low strength adver-
sely affect engineering uses of this soil Wetness severely
limits most uses. An adequate drainage system in com-
bination with storm sewers and foundation drains is
needed to lower water table,

Houses should be constructed without basements. Good
road drainage ditches are needed to help reduce frost ac-

tion. The low strength can be overcome if the soil is rein-
forced with more suitable base material. Adequate
drainage is necessary if septic tank absorption fields are
to function properly. Capability subclass IIw; woodland
guitability subelass 3o. :

RoF—Rodman gravelly loam, 25 to 50 percent slopes.
This steep to very steep, excessively drained soil is on the
sides of terraces. It is shallow over coarse sand and very
gravelly coarse sand. Areas are long and narrow or ir-.
regularly shaped. They range from 3 to 70 acres in size
and are dominantly about 20 acres. C

In a typical profile, the surface layer is very dark gray-
ish brown gravelly loam about 6 inches thick. The subsoil
is dark brown, friable gravelly loam about § inches thick.
The substratum to a depth of about 60 inches is yellowish
brown coarse sand and very gravelly coarse sand. -

Included with this soil in mapping are severely eroded
areas.

Available water capacity is low, and permeability is
very rapid. Organic-matter content is high. Surface runoff
is slow to medium. Reaction is neutral in the surface
layer.

This soil is in woodland. It is generally not suited to
cornh, soybeans, or small grain or to forage crops because
slopes are very steep, available water capsacity is low, and
the hazard of erosion is severe. The potential for
woodland is fair. '

This soil is suited to trees. The equipment limitation is
severe, The soil is also severely limited by seedling mor-
tality and the hazard of erosion. Plant competition.
moderately limits grewth of desirable trees. Competing
vegetation can be controlled by site preparation and by
spraying, cutting, and girdling.

The steep to very steep slopes, seepage, and the severe
erosion hazard during construction adversely affect en-
gineering uses of this scil. The seepage and the very
steep slopes severely limit sanitary facilities and commu-
nity development. An alternative site should be selected
for most uses. Capability subclass VIIs; woodland suita-
bility subclass 3s.

RtA—Rush silt loam, 0 to 2 percent slopes. -‘This
nearly level, deep, well drained soil is on outwash terraces
in the uplands. Areas are long and moderately wide or
are irregularly shaped. They range from 4 to 40 acres in
size and are dominantly about 20 acres, :

In a typiecal profile, the surface layer is dark brown silt
loam about 8 inches thick. The subsurface layer is dark
brown silt loam about 3 inches thick. The subsoil is about
54 inches thick. The upper 23 inches of the subsoil is dark
yellowish brown, firm silty clay loam; the next 6 inches is
dark yellowish brown, firm clay loam; and the lower 25
inches is dark brown, firm sandy clay loam and gravelly
clay loam. The substratum to a depth of about 72 inches
is dark yellowish brown and light gray, loose sand and
very gravelly sand. '

Included with this soil in mapping are a few small areas
of soils that have slopes of more than 2 percent, small
areas of the wetter Starks soils in drainageways, and
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small areas along narrow bottom land where slopes are
short and steep.

Available water capacity is high, and permeability is
moderate. Organic-matter content is moderate in the sur-
face layer. Surface runoff from cultivated areas is slow.
Reaction varies widely in the surface layer as a result of
local liming practices.

Most areas are farmed. Many areas are used for corn,
soybeansg, and small grain. Some areas are used for hay or
pasture, and a few are in woodland. The potential for cul-
tivated crops is good.

This soil is well suited to corn, soybeans, and small
grain, Minimum tillage, erop residue management, and
winter cover erops improve and maintain organie-matter
content and fertility and improve tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is too
wet causes surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is well suited to trees. Plant competition
moderately limits growth of desirable trees. Seedlings
survive and grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be controlled by
site preparation or by spraying, cutting, or girdling.

High potential frost action, the moderate permeability,
shrinking and swelling, low strength, and seepage adver-
sely affect engineering uses of this soil. The shrink-swell
potential and the low strength moderately limit building
gites. Foundations and footings and basement walls
should be properly designed to prevent the structural
damage caused by shrinking and swelling and low
strength.

Frost action and low strength severely limit local roads
and streets on this soil. Good drainage ditches along roads
reduce frost action. The soil should be reinforced with
more suitable base material. Limitations for septic tank
absorption fields are slight. Capability class I; woodland
suitability subelass lo.

RtB2—Rush silt loam, 2 to 6 percent slopes, eroded.
This gently sloping, deep, well drained soil is on outwash
terraces in the uplands. Areas are long and moderately
wide or are irregularly shaped. They range from 5 to 50
acres in size and are dominantly about 25 acres.

In a typical profile, the surface layer is dark brown silt
loam about 7 inches thick, The subsurface layer is dark
brown silt loam about 8 inches thick. The subseil is about
47 inches thick. It is, in sequence dewnward, about 22
inches of dark yellowish brown, firm silty clay leam; 5
inches of dark yellowish brown, firm clay loam; 16 inches
of dark brown, firm sandy clay loam; and 4 inches of dark
brown, firm gravelly clay leam. The substratum to a
depth of about 65 inches is dark yellowish brown and
light gray, single grained sand and very gravelly sand.

Included with this soil in mapping are a few small areas
of soils that have slopes of more than 6 percent and areas
where loess is less than 20 inches deep. Also included are

areas along narrow bottom land where slopes are short
and steep.

Available water capacity is high, and permeability is
moderate. Organie-matter content is moderate in the sur-
face layer. Surface runoff from cultivated areas is
moderate. Reaction varies widely in the surface layer as a
result of local liming practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture, and a few are in woodland. The potential for
farm crops is good.

This so0il is well suited to eorn, soybeans, and small
grain. Minimum tillage, crop residue management, and
winter cover crops help to control runoff, improve and
maintain organie-matter content and fertility, and im-
prove tilth,

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is too
wet causes surface compaetion, increased runoff, and poor
tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is well suited to trees. Plant competition
moderately limits growth of desirable trees, Seedlings
gurvive and grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be controlled by
site preparation or by spraying, eutting, or girdling.

High potential frost action, the moderate permeability,
the shrink-swell potential, low strength, and seepage ad-
versely affect engineering uses of this soil. The shrink-
swell potential and the low strength moderately limit
building sites. Foundations and footings and basement
walls should be properly designed to prevent the struc-
tural damage caused by shrinking and swelling and low
strength.

Frost action and low strength severely limit local roads
and streets on this soil. Good drainage ditches along roads
reduce the frost action. The soil should be reinforeed with
more suitable base material. Limitations for septic tank
absorption fields arve slight. Capability subclass Ile;
woodland suitability subclass lo.

RuB2—Russell silt loam, 2 to 6 percent slopes,
eroded. This gently sloping, deep, well drained soil is on
broad ridgetops, side slopes, and toe slopes in the uplands.
Areas are broad and irregularly shaped. They range from
3 to 50 acres in size and are dominantly about 15 aeres.

In a typical profile, the surface layer is dark brown silt
loam about 7 inches thick. The subsocil is about 48 inches
thick. The upper 23 inches of the subsoil is yellowish
brown, firm silty clay loam; and the lower 25 inches is
yellowish brown or dark yellowish brown, firm clay loam.
The substratum to a depth of about 72 inches is yellowish
brown, friable loam.

Included with this soil in mapping are small areas of
severely eroded soils, a few small areas of the wetter
Fineastle and Xenia soils in slight depressions, and small
areas of Russell soils that have slopes of more than 6 per-
cent.
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Available water capacity is high. Permeability is
moderate in the solum and moderately slow in the sub-
stratum, Organic-matter content is moderate in the sur-
face layer. Surface runoff from cultivated areas iz medi-
um. Reaction varies widely in the surface layer as a
result of local liming practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture, and a few support hardwoods. The potential for
farm erops is fair to good.

This soil is well suited to corn, soybeans, and small
grain. Erosion control is needed if cultivated crops are
grown. Crop rotation, minimum tillage, terraces, diver-
sions, contour farming, grassed waterways, or grade sta-
bilization structures help to prevent excessive soil loss.
Crop residue management and cover crops help to control
erosion and improve and maintain tilth and organic-
matter content. -

The use of this soil for grasses and legumes for hay or
pasture is also effective in controlling water erosion.
Overgrazing or grazing when the soil is too wet causes
surface compaction, excessive runoff, and poor tilth.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is well suited to trees. Plant competition
moderately limits growth of desirable trees. Seedlings
survive and grow well if competing vegetation iz con-
trolled. Unwanted trees and shrubs can be controlled by
site preparation or by spraying, eutting, or girdling.

Moderate potential frost action, the shrink-swell poten-
tial, low strength, the moderate permeability in the sub-
soil and moderately slow permeability in the substratum,
and a severe hazard of erosion during construction adver-
sely affect engineering uses of this soil. The shrink-swell
potential, the low strength, and the slope moderately limit
buildings. Foundations and footings and basement walls
should be properly designed to prevent the structural
damage caused by shrinking and swelling and low
strength.

Frost action and low strength severely limit local roads
and streets on this soil. Good drainage ditches along roads
reduce frost action. The soil should be reinforced with
more suitable base material. The slope and the slow ab-
sorption of liquid waste moderately limit septic tank ab-
sorption fields. These limitations can be partly overcome
by building the absorption field on the contour and by en-
larging the filter field. Al disturbed areas should be
smoothed and planted as scon as possible to reduce the
risk of erosion. Capability subeclass ITe; woodland suita-
bility subelass lo.

RuC2—Russell silt loam, 6 to 12 percent slopes,
eroded. This moderately sloping, deep, well drained soil is
on ridgetops and side slopes adjacent to drainageways in
the uplands. Areas are long and narrow. They range from
3 to 26 acres in size and are dominantly about 8 acres.

In a typical profile, the surface layer is dark brown silt
loam about 6 inches thick. The subsoil is about 44 inches

thick. The upper 9 inches of the subsoil is dark brown,
firm silty clay loam; the next 25 inches is dark yellowish
brown, firm clay loam; and the lower 10 inches is yel-
lowish brown, firm clay loam. The substratum to a depth
of about 62 inches is brown, friable loam.

Included with this soil in mapping are a few small areas
of severely eroded soils and a few areas where slopes are
more than 12 pereent. Also included are some areas of the
wetter Xenia soils.

Available water capacity is high. Permeability is
moderate in the solum and moderately slow in the sub-
gtratum. Organic-matter content is moderate in the sur-
face layer. Surface runoff from cultivated areas is medi-
um. Reaction varies widely in the surface layer as a
resuit of local liming practices.

Some areas are farmed. Some areas are used for corn,
soybeans, or small grain or for hay and pasture. A few
areas support hardwoods. The potential for farm crops is
fair.

This soil is suited to corn, soybeans, and small grain. If
the soil iz uged for cultivated crops, the hazard of erosion
is severe. One or more conservation measures, such as
crop rotation, minimum tillage, terraces, diversions, con-
tour farming, grassed waterways, and grade stabilization
structures, are needed to prevent excessive soil loss,
Returning crop residue to the secil and planting cover
crops help to reduce runoff, control erosion, and maintain
tilth and organic-matter content.

The use of this soil for grasses and legumes for hay or
pasture iz also effective in controlling water erosion.
Overgrazing or grazing when the soil is too wet causes
surface compaction, excessive runoff, and poor tilth,
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods keep the
pasture and the scil in good eondition.

This soil is well suited to trees. Plant competition
moderately limits growth of desirable trees. Seedlings
survive and grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be removed or
controlled by site preparation or by spraying, cutting, or
girdling.

Potential frost action, the shrink-swell potential, low
strength, the moderate permeability in subsoil and
moderately slow permeability in the substratum, and a
severe hazard of erosion during construction adversely af-
fect engineering uses of this soil. The shrink-swell poten-
tial and the slope moderately to severely limit building
sites. Foundations and footings and basement walls
should be properly designed to prevent the structural
damage caused by shrinking and swelling.

Frost action and low strength severely limit loeal roads
and streets on this soil. Good drainage ditches along roads
reduce the frost action. The soil should be reinforced with
more suitable base material. The slope and the slow ab-
sorption of liquid waste moderately limit septic tank ab-
sorption fields. These limitations can be partly overcome
by building the absorption field on the contour and by en-
larging the filter field. ANl disturbed areas should be
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smoothed and planted as soon as possible to reduce the
risk of erosion. Capability subclass 1Ile; woodland suita-
bility subclass lo.

Sa—Sable silty clay loam. This nearly level to slightly
depressional, deep, poorly drained soil is on uplands.
Areas are generally broad and irregularly shaped. They
range from 3 to 450 acres in size and are dominantly
about 200 acres.

In a typical profile, the surface layer is black silty clay
foam about 19 inches thiek, The subsoil is mottled, firm
silty clay loam about 35 inches thick; the upper 13 inches
is gray, and the lower 22 inches is light gray. The upper 8
inches of the substratum is light gray, mottled, friable silt
loam; below this, to a depth of 72 inches, it is light gray,
loose, stratified fine sand and coarse sand with traces of
fine gravel. .

Included with this soil in mapping are a few small areas
of poorly drained soils that have a silt loam surface layer;
the entire subsoil and the substratum of these soils
formed in deep silt. Also included are a few small areas of
the somewhat poorly drained Ipava soils and the well
drained Tama soils in the higher positions on the land-
seape.

Available water capacity is very high, and permeability
is moderate. Organic-matter content is high in the surface
layer. Surface runoff is ponded or slow. Reaction varies
widely in the surface layer as a result of local liming
practices. ‘

Most areas are farmed. Many areas are used for corn,
soybeans, or smaill grain or for grasses and legumes for
forage. This soil formed under prairie, and no areas are in
woodland. The potential for cultivated crops is good..

If adequately drained, this soil is well suited to corn,
soybeans, and small grain. Wetness is the main limitation
that affects use and management. Excessive water can be
removed by open ditches, tile drains, surface drains,
pumps, or a combination of these. If drained and other-
wise well managed, the soil is suited to intensive row
cropping. Minimum tillage and crop residue management
improve and maintain tilth and organic-matter content.

This soil is well sunited to grasses and legumes for hay
or pasture. Drainage is necessary to obtain high yields of
forage or pasture. Overgrazing or grazing when the soil is
too wet causes surface compaction and poor tilth. Over-
grazing also reduces plant density and plant hardiness.
Proper stocking rates, rotation grazing, timely deferment
of grazing, and restricted use during wet periods reduce
surface compaction and maintain good tilth and plant den-
sity.

High potential frost action, the moderate permeability,
a seasonal high water table, occasional flooding, and low
strength adversely affect engineering uses of this soil
Limitations for building sites are severe. Artificial
drainage is needed to keep wetness from becoming 2
problem, Dwellings and small buildings should be con-
structed without basements, and foundations and footings
should be desighed to prevent the structural damage
caused by frost action and by shrinking and swelling.

Limitations for local roads and streets are severe. They
can be overcome by providing ditches along the roads to
lower the water table and to help prevent damage caused
by frost action. The base material for roads should be
strengthened, or the soil should be replaced by more
suitable material. Sanitary facilities should be connected
to commercial sewers and treatment facilities. If facilities
are not available, large absorption fields can be used to
overcome the slow permeability of the soil and the water
table has been lowered by a drainage system. Capability
subclass ITw; not assigned to a woodland suitability sub-
class.

Sb—Sable silty clay loam, loamy till substratum.
This nearly level, deep, poorly drained soil occupies
slightly depressional areas in the uplands. Areas are
generally broad and irregularly shaped. They range from
3 to 450 acres in size and are dominantly about 200 acres.

In a typical profile, the surface layer is black silty clay
loam about 15 inches thick. The subsoil is mottled, firm
silty clay loam about 39 inches thick; the upper 15 inches
is light brownish gray, and the lower 24 inches is light
gray. The substratum to a depth of about 72 inches is
gray, mottled, friable loam till.

Included with this soil in mapping are a few small areas
of the somewhat poorly drained Flanagan and Raub soils
in the higher positions on the landscape.

Available water capacity is very high, and permeability
is moderate. Qrganic-matter content is high in the surface
layer. Surface runoff is ponded or slow. Reaction varies
widely in the surface layer as a result of local liming
practices,

Most areas are farmed. Many areas are used for corn,
soybeans, or small grains or for grasses and legumes for
forage. This soil formed under prairie, and no areas are in
woodland. The potential for farming is good.

If adequately drained, this soil is well snited to corn,
soybeans, and small grain. Wetness is the maim limitation
that affects use and management. Excessive water can be
removed by open ditches, tile drains, surface drains,
pumps, or a combination of these, If drained and other-
wise well managed, the soil is suited to intensive row
cropping. Minimum tillage and crop residue management
improve and maintain tilth and organic-matter content.

This soil is well suited to grasses and legumes for hay
or pasture. Drainage is necessary to obtain high yields of
forage or pasture. Overgrazing or grazing when the soil is
too wet causes surface compaction and poor tilth. Over-
grazing also reduces plant density and plant hardiness.
Proper stocking rates, rotation grazing, timely deferment
of prazing, and restricted use during wet periods reduce
surface compaction and maintain good tilth and plant den-
gity.

High potential frost action, the moderate permeability,
a seasonal high water table, occasional flooding, and low
strength adversely affect engineering uses of this soil.
Limitations for building sites are severe. Artificial
drainage is needed to keep wetness from becoming a
problem. Dwellings and small buildings should be con-
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structed without basements, and foundations and footings
should be designed to prevent the structural damage
caused by frost action and shrinking and swelling.

Limitations for local reads and streets are severe. They
can be overcome by providing ditches along the road to
lower the water table and to help prevent the damage
cansed by frost action. The base material for roads should
be strengthened, or the soil should be replaced by more
suitable material. Sanitary facilities should be connected
to commercial sewers and treatment facilities. If facilities
are not available, large absorption fields can be used to
overcome the slow permeability of the soil if the water
table has been lowered by a drainage system. Capability
s;l;class ITw; not assigned to a woodland suitability sub-
class.

SeA-—.Shadeland silt loam, 0 to 2 percent slopes. This
nearly level, somewhat poorly drained soil is on narrow
- terraces. It is moderately deep over bedrock. Areas are
generally irregularly shaped or long and narrow. They
range from 3 to 40 acres in size and are dominantly about
8 acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 7 inches thick. The subsurface layer
is light brownish gray, mottled silt loam about 4 inches
thick. The subseil is about 19 inches thick. The upper 5
inches of the subsoil is light brownish gray, mottled, firm
silty clay loam; the next 6 inches is yellowish brown, mot-
tled, firm clay loam; and the lower 8 inches is light
brownish gray, mottled, firm silty clay loam. The sub-
stratum, to a depth of about 35 inches, is light brownish
gray very shaly clay loam. Hard sandstone is at a depth
of 35 inches.

Included with this soil in mapping are a few small areas
of High Gap and Whitaker soils. Also included are a few
sma:jl] areas where the surface layer is sand or gravelly
sand.

Available water capacity is moderate, and permeability
is moderately slow. Organic-matter content is moderate in
the surface layer. Surface runoff from cultivated areas is
slow. Reaction varies widely in the surface layer as a
result of local liming practices.

Most areas are used for corn, soybeans, and small grain.
Some areas are used for hay and pasture, and a few sup-
port hardwoods. The potential for farm crops is fair.

If tiled, this soil is well suited to corn, soybeans, and
small grain. The sandstone bedrock interferes with sub-
surface tile outlets. Minimum tillage, crop residue
management, and winter cover crops improve and main-
tain organic-matter content and fertility and improve
tilth.

If tiled, this soil is well suited to grasses and legumes
for hay and pasture. Overgrazing or grazing when the soil
is too wet causes surface compaction and poor tilth.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is well suited to water-tolerant trees. Plant
competition slightly limits growth of desirable trees.

Seedlings survive and grow well if competing vegetation
is controlled. Unwanted trees and shrubs can be con-
trolled by site preparation or by spraying or girdling.

Wetness, high potential frost action, low strength, the
moderate permeability, and the moderate depth to
bedrock adversely affect engineering uses of this soil. The
wetness and the depth to rock severely limit buildings or
sanitary facilities. Adequate drainage is difficult to install.
Frost action and low strength severely limit local roads
and streets on this soil. The base material for roads
should be strengthened. Capability subclass IITw;
woodland suitability subclass 3o.

SgA—Shipshe loam, 0 to 2 percent slopes. This nearly
level, well drained soil is on broad terraces. It is
moderately deep over coarse sand and gravel. Areas are
wide and irregularly shaped. They range from 5 to 500
acres in size and are dominantly about 225 acres.

In a typiecal profile, the surface layer is very dark
brown loam about 14 inches thick. The subsoil is about 24
inches thiek. It is, in sequence dewnward, about 6 inches
of dark brown, friable very gravelly loam; 10 inches of
dark reddish brown, firm very gravelly elay loam; 6
inches of dark yellowish brown, firm very gravelly clay
loam; and 2 inches of very dark grayish brown, firm very
gravelly clay loam. The substratum to a depth of about 60
inches is brown, stratified very gravelly coarse sand and
coarse sand. In places the surface layer is gravelly or
sandy.

Included with this soil in mapping are small areas of
deep, well drained soils in slight depressions and narrow
drainageways.

Available water capacity is low. Permeability is
moderate or moderately rapid in the sclum and wery
rapid in the substratum. Organic-matter content is high in
the surface layer. Surface runoff is slow. Reaction varies
widely in the surface layer as a result of leeal liming
practices.

Most areas are farmed. Many areas are used for corn,
soybeans, small grain, grain sorghum, or grasses and
legumes. This soil formed under prairie, and no areas are
in woodland. The potential for farm crops is fair.

This soil is well suited to corn, soybeans, and small
grain. Droughtiness is a problem in most growing seasons.
The soil is also suited to irrigated vegetable erops, such
a8 potatoes, tomatoes, and green beans. Minimum tillage,
crop residue management, and winter cover crops im-
prove and maintain organic-matter content, conserve
moisture and fertility, and improve tilth.

This soil is well suited to grasses and legumes for hay
and pasture |(fig. 11)] If the pasture is overgrazed or
grazed when the soil is too dry, plants die out. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during dry periods keep the
pasture and the soil in good eondition.

Seepage and frost action adversely affect engineering
uses of this soil. Limitations for buildings sites and septic
tank absorption fields are slight. Frost action moderately
limits loeal road and streets on this soil. This limitation
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can be overcome by good drainage ditches. Capability
subclass IIls; not assigned to a woodland suitability sub-
class.

SgB—Shipshe loam, 2 to 6 percent slopes. This gently
gloping, well drained soil i= on broad terraces. It is
moderately deep over coarse sand and gravel. Areas
generally range from 3 to 20 acres in size; they are domi-
nantly about 10 acres.

In a typical profile, the surface layer iz very dark
brown loam about 12 inches thick. The subsoil is about 21
inches thick. It is, in sequence downward, about 5 inches
of dark brown, friable very gravelly loam; 9 inches of
dark reddish brown, firm very gravelly clay loam; 5
inches of dark yellowish brown, firm very gravelly clay
loam; and 2 inches of very dark grayish brown, firm very
gravelly clay loam. The substratum to a depth of about 55
inches is brown, stratified very gravelly coarse sand and
coarse sand.

Included with this soil in mapping are small areas of
deep, well drained soils in slight depressions and narrow
drainageways and areas where slopes are more than 6
percent. Also included are few areas where the surface
layer is gravelly or sandy.

Available water capacity is low, and permeability is
moderate or moderately rapid in the solum and very
rapid in the substratum. Organic-matter content is high in
the surface layer. Surface runoff is slow. Reaction varies
widely in the surface layer as a result of local liming
practices.

Most areas are farmed. Many areas are used for corn,
soybeans, small grain, grain sorghum, or grasses and
legumes. This so0il formed under prairie, and no areas are
wooded. The potential for farm ecrops is fair,

This soil is well suited to corn, soybeans, and small
grain. It is suited to irrigated vegetable crops, such as
potatoes, tomatoes, and green beans. Erosion control is
needed if cultivated crops are grown. Crop rotation,
minimum tillage, terraces, diversions, contour farming,
grassed waterways, and grade stabilization structures
help to prevent excessive soil loss. Droughtiness is a
problem during most growing seasons.

The use of this soil for grasses and legumes for hay or
pasture is also effective in controlling water erosion. If
the pasture is overgrazed or grazed when the soil is too
dry, plants die out. Proper stocking rates, pasture rota-
tion, timely deferment of grazing, and restricted use dur-
ing dry periods keep the pasture and the soil in good con-
dition.

Seepage and frost action adversely affect engineering
uses of this soil. Limitations for building sites and septic
tank absorption fields are slight. Frost action moderately
limits local road and streets on this seil This limitation
can be overcome by good drainage ditches. Capability
subelass IIle; not assigned to a woodland suitability sub-
class.

Sh—Shoals silt loam. This nearly level, deep,
somewhat poorly drained soil is on bottom land along the
major streams and narrow streams, in narrow draws, and

on toe slopes. It is subject to fleoding. Areas are
generally long and narrow or irregularly shaped. They
range from 4 to 50 acres in size and are dominantly about
15 acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 8 inches thick. The underlying
material is, in sequence downward, about 6 inches of dark
brown, mottled, friable silt loam; 22 inches of grayish
brown, mottled, friable loam; 24 inches of light brownish
gray, mottled, friable loam; and 12 inches of grayish
brown, mottled, friable, stratified silt loam, loam, and
sandy loam.

Included with this soil in mapping are a few small
depressional areas of the wetter Sloan soil and the
moderately well drained Eel scil.

Available water capacity is high, and permeability is
moderate. Organic-matter content is moderate. Surfaee
runoff from cultivated areas is very slow. Reaction varies
widely in the surface layer as a result of local liming
practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture, and a few are in woodland. The potential for
farm crops is fair. Flooding often limits erop production.

This soil is well suited te corn, soybeans, small grain,
and grasses and legumes if it is adequately protected
against flooding. Conservation practices are needed if
crops are grown. If levees are built and artificial drainage
ditches and tile drains are used, a conservation cropping
system in which row crops are grown during most years
is suitable. Minimum tillage, winter cover crops, and crop
residue management maintain and improve organic-
matter eontent and maintain good tilth.

This soil is well svited to grasses and legumes for
forage. If the soil is used for pasture, the major concerns
of management are overgrazing and grazing when the soil
is too wet. Grazing under wet conditions causes surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restrieted use
during wet periods keep the pasture and the soil in good
condition.

This soil is well suited to water-tolerant trees. The
equipment limitation is slight. Plant competition severely
limits growth of desirable trees. Unwanted trees and
shrubs, however, can be removed or controlled by site
preparation or by spraying, cutting, or girdling.

High potential frost action, the moderate permeability,
and a severe flood hazard adversely affect engineering
uses of this soll Wetness and flooding severely limit
buildings, local roads and streets, and septic tank absorp-
tion fields. A soil that has better potential for these uses
should be considered. Capability subeclass IIw; woodland
suitability subclass 2o.

Sm—Sleeth silt loam. This nearly level, deep,
somewhat poorly drained soil is on broad terraces. Areas
are generally irregularly shaped. They are 3 to 7 acres in
size and are dominantly about 5 acres.
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In a typical profile, the surface layer is dark grayish
brown silt loam about 7 inches thick. The subsurface layer
is grayish brown, mottled silt loam about 4 inches thick.
The subsoil is about 37 inches thick. The upper 6 inches of
the subsoil is grayish brown, mottled, firm clay loam; the
next 17 inches is yellowish brown, mottled, firm clay
loam; and the lower 14 inches is dark grayish brown, mot-
tled, firm gravelly clay loam. The substratum to a depth
of {iibout 80 inches is brown, loose sand and very gravelly
sand.

Ineluded with this soil in mapping are small areas of
Westland soils. Also included are small areas, in depres-
sions, of soils that are wetter than this Sleeth soil.

Available water capacity is high, and permeability is
moderate, Organic-matter content is moderate. Surface
runoff from cultivated areas is slow. Reaction varies
widely in the surface layer as a result of local liming
practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture, and a few support hardwoods. The potential for
farm crops is fair,

If adequately drained, this soil is well suited to corn,
soybeans, and small grain. Minimum tillage, crop residue
management, and winter cover erops improve and main-
tain organie-matter content and fertility and improve
tilth,

If adequately drained, this soil is well suited to grasses
and legumes for hay and pasture. Overgrazing or grazing
when the soil is too wet causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is well suited to water-tolerant trees. Plant
competition moderately limits growth of desirable trees.
Seedlings survive and grow well if competing vegetation
is controlled. Unwanted trees and shrubs can be con-
I,irl‘plled by site preparation or by spraying, cutting, or gir-

ing.

High potential frost action, the moderate permeability,
wetness, seepage, and low strength adversely affect en-
gineering uses of this soil. The wetness severely limits
building sites. An adequate drainage system in combina-
tion with storm sewers and foundation drains is needed to
lower the water table. Houses should be constructed
without basements.

Frost action and low strength severely limit local roads
and streets on this soil. Good drainage ditches along roads
are needed to reduce frost action. The soil should be rein-
forced with more suitable base material. Adequate
drainage is necessary if septic tank absorption fields are
to function properly. Capability subclass I1Iw; woodland
suitability subclass 3o.

Sn—S8lean leam. This nearly level or slightly depres-
sional, deep, very poorly drained soil is on bottom land
along the major streams and narrow streams, in narrow
draws, and on toe slopes. It is subject to frequent flood-
ing. Areas are generally long and narrow or irregularly

shaped. They are 3 to 10 acres in size and are dominantly
about 5 acres.

In a typical profile, the surface layer is about 15 inches
thick. The upper 3 inches is very dark gray loam, and the
lower 12 inches is very dark grayish brown loam. The
subsoil is about 30 inches thick. The upper 14 inches of
the subsoil is dark gray, mottled, friable gilt loam; and the
lower 16 inches is dark gray, mottled, friable loam. The
substratum to a depth of about 60 inches is grayish
brown, friable, stratified sandy loamn and loam.

included with this soil in mapping are small areas of
the less wet Shoals and Eel soils.

Available water capacity is high, and permeability is
moderate. Organic-matter econtent is high. Surface runoff
from cultivated areas is very slow to ponded. Reaction
varies widely in the surface layer as a result of local lim-
ing practices.

Most areas are farmed. Some areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture, and some are in woodland. The potential for
farming is fair. Flooding often limits production of crops.

This soil is well suited to corn, soybeans, small grain,
and grasses and legumes if it is adequately protected
against flooding. Conservation practices are needed if
crops are grown. If levees are built and artificial drainage
ditches and tile drains are used, a conservation cropping
system in which row crops are grown during most years
is suitable. Minimum tillage, winter cover crops, and crop
residue management maintain and improve organic-
matter content and maintain good tilth.

This soil is well suited to grasses and legumes for
forage. If the soil is used for pasture, the major eoncerns
of management are overgrazing and grazing when the soil
is too wet. Grazing under wet conditions causes surface
compaction and poor tiith. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods keep the pasture and the soil in good
condition.

This soil is well suited to water-tolerant trees. It is
severely limited by seedling mortality and the hazard of
windthrow. Also, the equipment limitation is severe. Un-
wanted trees and shrubs can be removed or controlled by
site preparation or by spraying, cutting, or girdling.

High potential frost action, the moderate permeability,
and a severe flood hazard adversely affect engineering
uses of this soil. Wetness and flooding severely limit
buildings, local roads and streets, and septic tank absorp-
tion fields. Alternative sites that are not flooded should
be selected for these uses. Capability subclass I1Iw;
woodland suitability subelass 2w.

So-Starks silt loam. This nearly level, somewhat
poorly drained soil is on outwash plains in the uplands.
Areas are broad and irregularly shaped. They range from
3 to 50 acres and are dominantly about 20 acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 8 inches thick. The subsurface layer
18 dark brown silt loam about 4 inches thick. The subsoil
is about 50 inches thick. The upper 12 inches of the sub-
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soil is dark brown, mottled, firm silty clay loam; the next
14 inches is grayish brown, mottled, firm siity clay loam;
and the lower 24 inches is grayish brown, mottled, firm
sandy elay loam. The substratum to a depth of about 72
inches is dark brown, very friable loamy sand.

Included with this soil in mapping are a few small areas
of Fincastle and Ragsdale soils. Also included are some
small areas where loess is more than 40 inches deep.

Available water capacity is high, and permeability is
moderate to moderately slow. Organic-matter content is
moderate in the surface layer. Surface runoff from cul-
tivated areas is slow. Reaction varies widely in the sur-
face layer as a result of local liming practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay
and pasture, and a few support hardwoods. The potential
for farm crops is good.

If adequately drained, this soil is suited to corn,
soybeans, and amall grain. Minimum tillage, crop residue
management, and winter cover crops maintain organic-
matter content and fertility and improve tilth.

If adequately drained, this soil is well suited to grasses
and legumes for hay or pasture. Overgrazing or grazing
when the seil is too wet causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods keep the pasture in good condition.

This soil is suited to water-tolerant hardwoods. Plant
competition moderately limits growth of desirable trees.
Seedlings survive and grow well if competing vegetation
is controlled. Unwanted trees and shrubs can be removed
or controlled by site preparation and by spraying and gir-
dling.

High potential frost action, seepage, the moderate to
moderately slow permeability, and a seasonal high water
table adversely affect engineering uses of this scil. Wet-
ness severely limits building sites. An adequate drainage
system in ecombination with storm sewers and foundation
drains is needed to lower the water table. Houses should
be constructed without basements.

Frost action and low strength severely limit local roads
and streets on this soil. Good drainage ditches along roads
are needed to reduce frost action. The soil should be rein-

forced with more suitable base material. Adequate

drainage and enlarged absorption fields are needed before
septie tank absorption fields can funetion properly. Capa-
bility subclass IIw; woodland suitability subelass 2o.

Sp—Stonelick sandy loam. Thizs nearly level, deep,
well drained s0il is on bottom land. It is subject to flood-
ing. Areas are long and wide and irregularly shaped. They
range from 5 to 50 acres in size and are dominantly about
15 acres,

In a typical profile, the surface layer is dark brown
sandy loam about 10 inches thick. The underlying material
is, in sequence downward, 12 inches of yellowish brown,
very friable loamy sand; 15 inches of dark brown, very
friable sandy loam; 17 inches of dark yellowish brown,
very friable loamy sand; and 18 inches of dark brown,
loose fine sandy loam.

Included with this soil in mapping are small areas of
Genesee soils in the slightly lower positions on the land-
scape. These soils are less sandy throughout than this
Stonelick soil. Also included are small depressional areas
of the wetter Eel soils, which are farther away from
streams than is this Stonelick soil.

Available water capacity is moderate, and permeability
is moderately rapid. Organic-matter content is moderate
in the surface layer. Surface runoff is slow.

This soil is well suited to corn, soybeans, and grain
sorghum if it is adequately protected against flooding.
Conservation practices are needed if crops are grown. If
levees and adequate diversion terraces are built and
maintained, a conservation cropping system in which row
crops are grown during most years is suitable. Minimum
tillage, winter cover crops, and crop residue management
maintain and improve organic-msatter content and main-
tain good tilth.

This scil is well suited to grasses and legumes for
forage. If the soil is used for pasture, the major concerns
of management are overgrazing and grazing when the soil
is too dry. If the pasture is grazed when the soil is dry,
the plants die out. Proper stocking rates, pasture rotation,
timely deferment of grazing, and restricted use during
dry periods keep the pasture and the soil in good condi-
tion.

This soil is well suited to trees, but few areas are used
for trees, Plant competition moderately limits growth of
desirable trees. Seedlings survive and grow well if eom-
peting vegetation is controlled. Unwanted trees and
shrubs can be removed or controlled by site preparation
or by spraying, cutting, or girdling.

A severe flood hazard and the rapid absorption of
liquid waste adversely affect engineering uses of this soil.
Flooding severely limits buildings, local roads and streets,
sanitary landfills, sewage lagoons, and septic tank absorp-
tion fields. A soil that has better potential for these uses
should be selected. Capability subelass IIs; woodland
suitability subelass 2o.

TaB—Tama silt loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on knolls and on
side slopes in the uplands. Areas are on islandlike knolls
that are slightly elevated above the surrounding wetter
soils, or they are long and narrow or irregularly shaped.
They range from 2 to 20 acres in size and are dominantly
about 10 acres.

In a typical profile, the surface layer is very dark
brown silt loam about 15 inches thick. The subsoil is about
40 inches thieck. The upper 4 inches of the subsoil is dark
brown, friable silt loam; the next 19 inches is brown, firm
silty elay loam; and the lower 17 inches ig pale brown, fri-
able silt loam. The substratum to a depth of about 72
inches is yellowish brown, friable silt loam.

Included with this soil in mapping are areas of a similar
soil that is mottled in the lower part of the subsoil, areas
of the somewhat poorly drained Ipava soils or very poorly
drained Ragsdale soils in slight depressions and narrow
drainageways, and a few small areas where slopes are
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less than 2 percent. Also included are severely eroded
spots.

Available water ecapacity is very high, and permeability
is moderate. Organic-matter content is high in the surface
layer. Surface runoff from cultivated areas is medium.
Reaction varies widely in the surface layer as a result of
local liming practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture. This soil formed under prairie, and no areas are
in woodland. The potential for the farm crops is good.

This seil is well suited to corn, soybeans, and small
grain. Minimum tillage, erop residue management, and
winter cover crops improve and maintain organic-matter
content and fertility, reduce the erosion hazard, and im-
prove tilth.

This soil is well suited to grasses and legumes for hay
and pasture. Overgrazing or grazing when the soil is too
wet causes surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods keep the
pasture in good condition.

Moderate potential frost action, slope, the moderate
permeability, the shrink-swell potential, and low strength
adversely affect engineering uses of this soil. The shrink-.
swell potential, the low strength, and the slope moderate-
ly limit building sites. Foundations and footings and base-
ment walls should be properly designed to prevent the
structural damage caused by shrinking and swelling and
low strength.

Frost action and low strength severely limit local roads
and streets on this soil. Good drainage ditehes along roads
reduce frost action. The soil should be reinforced with
more suitable base material. The slope and the slow ab-
sorption of liguid waste moderately limit septic tank ab-
sorption fields. These limitations can be partly overcome
by building the absorption field on the contour and by en-
larging the filter field. All disturbed areas should be
smoothed and planted as soon as possible to reduce the
risk of erosion. Capability subelass Ile; not assigned to a
woodland suitability subclass.

" WeA—Wea silt loam, 0 to 2 percent slopes. This
nearly level, deep, well drained soil is on cutwash plains
or terraces. Areas are long and narrow or irregularly
shaped. They range from 2 to 50 acres in size and are
dominantly about 20 acres.

In a typical profile, the surface layer is very dark
brown silt loam about 16 inches thick. The subsoil is 43
inches thick. The upper 12 inches of the subsoil is very
dark grayish brown and dark brown, firm clay loam; and
the lower 31 inches is dark brown, firm gravelly clay loam
and very gravelly clay loam. The substratum to a depth
of about 72 inches is brown and yellowish brown, loose
sand and very gravelly sand.

Included with this soil in mapping are small areas of

the well drained Shipshe soils. Also included are a few
gravel spots and sand spots.

Available water capacity and permeability are
moderate. Organic-matter content ‘is high in the surface
layer. Surface runoff from cultivated areas is slow. Reac-
tion varies widely in the surface layer as a result of local
liming practices.

Most areas are farmed. Many areas are used for hay or
pasture. Some areas are used for corn, soybeans, and
small grain. This soil formed under prairie, and no areas
are in woodland. The potential for farm crops is good.

This soil is suited to corn, soybeans, and small grain.
Minimum tillage, crop residue management, and winter
cover crops improve and maintain organic-matter content
and fertility and improve tilth.

This soil is well suited to grasses and legumes for hay
or pasture. Overgrazing or grazing when the soil is too
wet causes surface compaction and poor tilth. Proper
stocking rates, pasture rotation, timely deferment of graz-
ing, and restricted use during wet periods keep the
pasture in good condition.

The moderate permesbility, moderate potential frost
action, and seepage in the lower part of the subsoil adver-
sely affect engineering uses of this scil. The shrink-swell
potential and low strength moderately limit building sites.
Foundations and footings should be designed to prevent
the structural damage caused by shrinking and swelling
and low strength.

The low strength severely limits local roads and streets
on this soil. The base material should be strengthened
with more suitable material. Limitations for septic tank
absorption fields are slight. Capability class I; not as-
signed to a woodland suitability subclass. '

Wt—Westland silty clay loam. This nearly level, deep,

very poorly drained soil is in slight depressions on ter-
races. Areas are long and narrow or irregularly shaped.
They range from 3 to 20 acres in size and are dominantly
about 10 acres.
- In a typieal profile, the surface layer is very dark
brown silty elay loam about 14 inches thick. The subsoil is
about 30 inches thick. The upper 4 inches of the subsoil is
dark grayish brown, mottled, firm clay loam; the next 6
inches is mottled dark grayish brown and light olive
brown, firm gravelly clay loam; and the lower 20 inches is
very dark grayish brown, mottled, firm gravelly clay
loam. The substratum to a depth of about 60 inches is
mottled very dark grayish brown, grayish brown, and
very dark gray, loose coarse sand and very gravelly
coarse sand.

Included with this soil in mapping are small areas of
similar soils that have a silt loam or clay loam surface
layer. Also included are small areas of soils, in depres-
sions, that have a mucky surface layer.

Available water capacity is high, and permeability is
slow. Organic-matter content is high in the surface layer.
Surface runoff from cultivated areas is slow or ponded.
Reaction varies widely in the surface layer as a result of
local liming practices.

Most areas are farmed. Many areas ave used for corn,
soybeans, and small grain. Some areas are used for hay or
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pasture, and a few support hardwoods. The potential for
farm crops is good if this soil is adequately drained.

If adequately drained, this soil is well suited to corn,
soybeans, and small grain. Minimum tillage, crop residue
management, and winter crops improve and maintain or-
ganic-matter content and fertility and improve tilth.

If adequately drained, this soil is well suited to grasses
and legumes for hay and pasture. Overgrazing or grazing
when the soil is too wet causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods keep the pasture in good condition.

This soil is well suited to water-tolerant trees. It is
severely limited by seedling mortality, the windthrow
hazard, and plant competition. Also, the equipment limita-
tion.is severe. Seedlings survive and grow well if compet-
ing vegetation is controlled. Unwanted trees and shrubs
can be controlled by site preparation or by spraying,
cutting, or girdling.

High potential frost action, wetness, flooding, and low
strength adversely affect engineering uses of this soil.
The wetness and the flooding severely limit local roads
and streets, small commercial buildings, and dwellings
with or without basements. Artificial drainage is needed to
keep wetness from becoming a problem. Dwellings and
small buildings should be constructed without basements.
Drainage ditthes along local roads lower the water table
and help to prevent the damage caused by frost action,
The base material for roads should be strengthened or
replaced by more suitable material.

The wetness severely limits septic tank absorption
fields. This limitation can be partly overcome by enlarg-
ing the absorption field and by lowering the water table.
Commercial sewer systems are generally needed. Capa-
bility subclass ITw; woodland suitability subclass 2w.

Wx—Whitaker silt loam. This nearly level, somewhat
poorly drained soil is on broad terraces. Areas are long
and wide or irregularly shaped. They range from 3 to 50
acres in size and are dominantly about 20 acres.

In a typieal profile, the surface layer is dark grayish
. brown silt loam about 7 inches thick. The subsurface layer

is grayish brown, mottled silt loam about 4 inches thick.
The subsoil is about 41 inches thick. It is, in sequence
downward, about 4 inches of brown, mottled, friable silty
clay loam; 7 inches of yellowish brown, mottled, firm clay
loam; 13 inches of light brownish gray, mottled, firm clay
loam; and 17 inches of brown, mottled, frizble loam. The
substratum to a depth of about 72 inches is dark grayish
brown, mottled, stratified silt loam and sandy loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Sleeth soils. Also included
are some areas of soils, in depressions, that are wetter
than this Whitaker soil,

Available water capacity is high, and permeability is
moderate. Organic-matter content is moderate. Surface
runoff from cultivated areas is slow. Reaction varies

widely in the surface layer as a result of local liming
practices.

Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture, and a few support hardwoods. The potential for
farm crops is good if this soil is adequately drained.

If adequately drained, this soil is well suited to corn,
soybeans, and small grain. Minimum tillage, crop residue
management, and winter cover crops improve and main-
tain organie-matter content and fertility and improve
tilth.

If adequately drained, this soil is well suited to grasses
and legumes for hay and pasture. Overgrazing or grazing
when the soil is too wet causes surface compaction and
poor tilth. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is well suited to water-tolerant trees. Plant
competition moderately limits growth of desirable trees.
The equipment limitation is moderate. Seedlings survive
and grow well if competing vegetation is controlled. Un-
wanted trees and shrubs can be controlled by site
preparation and by spraying, cutting, or girdling.

High potential frost action, the rapid absorption of
liquid waste in the substratum, the moderate permeabili-
ty, and the wetness caused by a seasonal high water table
adversely affect engineering uses of this soil. The wet-
ness severely limits building sites. An adequate drainage
system in combination with storm sewers and foundation
drains is needed to lower the water table. Houses should
be constructed without basements.

Frost action and low strength severely limit local roads
and streets on this soil. Good drainage ditches along roads
reduce frost action. The soil should be reinforced with
more suitable base material. Adequate drainage is neces-
sary before septic tank absorption fields can function
properly. Capability class I; woodland suitability subclass
3o.

XeB—Xenia silt loam, 1 to 4 percent slopes. This
nearly level and gently sloping, moderately well drained
soil is on uplands. Areas are generally long and narrow or
irregularly shaped. They range from 3 to 35 acres in size
and are dominantly about 10 acres.

In a typical profile, the surface layer is dark yellowish
brown silt loam about 8 inches thick. The subsurface layer
is dark brown silt loam about 4 inches thick. The subsoil
is about 40 inches thick. The upper 6 inches of the subsoil
is yellowish brown and pale brown, firm silty clay loam;
the next 10 inches is yellowish brown, mottled, firm silty
clay loam; and the lower 24 inches is yellowish brown,
mottled, firm clay loam. The substratum to a depth of
about 72 inches is brown, mottled loam.

Included with this soil in mapping are a few areas of
the somewhat poorly drained Fincastle soils and the very
poorly drained Ragsdale soils. Also included are a few
small eroded areas.

Available water capacity is high, and permeability is
maoderately slow. Organie-matter content is moderate in
the surface layer. Surface runoff from cultivated areas is
medium. Reaction varies widely in the surface layer as a
result of local liming practices.
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Most areas are farmed. Many areas are used for corn,
soybeans, and small grain. Some areas are used for hay or
pasture, and a few support hardwoods. The potential for
farm ecrops is good.

This soil iz well suited to corn, soybeans, and small
grain. Erosion control is needed if cultivated crops are
grown. Crop rotation, minimum tillage, terraces, diver-
gions, contour farming, grassed waterways, or grade sta-
bilization structures help to prevent excessive soil loss.
Crop residue management and cover crops help to control
erosion and improve and maintain tilth and organie-
matter content.

The use of this soil for grasses and legumes for hay or
pasture is also effective in controlling water erosion.
Overgrazing or grazing when the soil is too wet causes
surface compaction, excessive runoff, and poor tilth.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is well suited to trees. Plant competition
moderately limits growth of desirable trees. Seedlings
survive and grow well if competing vegetation is con-
trolled. Unwanted trees and shrubs can be controlled by
site preparation or by spraying, cutting, or girdling.

The moderately slow permeability, wetness, the shrink-
swell potential, low strength, and frost action adversely
affect engineering uses of this soil. Limitations for build-
ing sites are moderate. Houses should be constructed
witheut basements. Properly designing foundations and
footings and installing foundation drain tile help to
prevent the structural damage eaused by shrinking and
gwelling and low strength.

The wetness severely limits septic tank absorption
fields. This limitation ean be partly overcome by lowering
the water table and enlarging the filter field. The frost
action and the low strength severely limit local roads and
streets on the soil. Adequate road ditches are generally
needed. The hase material generally should be
strengthened. Capability subeclass Ile; woodland suitabili-
ty subelass 1o,

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basie resource of the survey area—the soil. It
is useful in adjusting land use, including urbanization, to
the limitations and potentials of natural resources and the
environment. Also, it ean help avoid soil-related failures
in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive notes
about the nature of the soils and about unique aspects of
behavior of the soils. These notes include data on erosion,
drought damage to specific crops, yield estimates, flood-
ing, the functioning of septic tank disposal systems, and
other factors affecting the productivity, potential, and
limitations of the soils under various uses and manage-

ment. In this way, field experience and measured data on
soil properties and performance are used as a basis for
predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, and woodland,
as sites for buildings, highways and other transportation
systems, sanitary faeilities, and parks and other recrea-
tion facilities, and for wildlife habitat. From the data
presented, the potential of each soil for specified land
nses ean be determined, soil limitations to these land uses
can be identified, and costly failures in houses and other
structures, caused by unfavorable soil properties, can be
avoided. A site where soil properties are favorable can be
selected, or practices that will overcome the soil limita-
tions can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productivi-
ty of the survey area or other broad planning area and on
the environment. Productivity and the environment are
closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with the
natural soil.

Contractors ean find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topseil. Other
information indicates the presence of bedrock, wetness, or
very firtn soil horizons that cause difficulty in exeavation.

Health officials, highway officials, engineers, and many
other specialists also can find uvseful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements, side-
walks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

Mac H. ROBARDS, soil scientist, and Davib HUGHES, district conser-
vationist, helped prepare this section,

The major management concerns in the use of the soils
for crops and pasture are described in this section. In ad-
dition, the erops or pasture plants best suited to the soil,
including some not commonly grown in the survey area,
are discussed; the system of land capability classification
used by the Scil Conservation Service is explained; and
the estimated yields of the main crops and hay and
pasture plants are presented for each soil.

This section provides information about the overall
agricultural potential of the survey area and about the
management practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer eompanies, processing companies, planners,
conservationists, and others. For each kind of soil, infor-
mation about management is presented in the section
“Soil maps for detailed planning.” Planners of manage-
ment systems for individual fields or farms should also
consider the detailed information given in the description
of each soil. '

More than 11888R acres in the survey area was used
for erops and pasture in 1967, according to the Conserva-
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tion Needs Inventory (2)., Of this total, 78,675 acres was
used for row. crops, mainty corn and and soybeans; 9,017
acres for cloze-grown crops, mainly wheat; 5,410 acres for
rotation hay and pasture; and 13,162 acres for permanent
pasture.

The potential of the soils in Vermillion County for in-
creased production of food is good. Applying the latest
crop production technology to all cropland in the county
would increase food production significantly. This soil sur-
vey can greatly facilitate the application of such technolo-
£y.

The acreage in crops and pasture has very slowly been
decreasing as some areas have been developed for urban
uses. In 1967, an estimated 13,207 acres of the county was
urban and built-up land. The acreage under urban
development has been growing at the rate of about 56
acres per year. The use of this soil survey to help make
land-use decisions that will influence the future role of
farming in the county is deseribed in the section “General
soil map for broad land-use planning.”

Soil erosion is the major seil problem on about 52 per-
cent of the eropland and pasture in Vermillion County. If
the slope is more than 2 percent, erosion is a hazard. Al-
ford, Dana, Fox, High Gap, Martinsville, Ockley, Russell,
and Xenia soils, for example, have slopes of more than 2
percent.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the sur-
face layer is lost and part of the subsoil is incorporated
into the plow layer. Loss of the surface layer is especially
damaging on soils with a clayey subsoil and with slopes of
more than 2 percent, such as Fox, Martinsville, Ockley,
and Russell soils, and on soils with a layer in or below the
subsoil that limits the depth of the root zone. Such layers
include the sandstone and shale underlying High Gap
soils. Erosion also reduces the produectivity on soils that
tend to be droughty, such as Elston, Fox, and Shipshe
soils. Second, erosion on farmland results in sediment en-
tering streams. Control of erosion minimizes the pollution
of streams by sediment and improves the quality of water
for municipal use, for recreation, and for fish and wildlife.

In clayey or hardpan spots in many sloping fields,
preparing a good seedbed and tilling are difficult because
the original friable surface layer has been eroded away.
Such spots of moderately eroded Fox and Russell soils
are common. _

Erosion control provides protective cover, reduces ru-
noff, and increases infiltration. A cropping system that
keeps crop residue and plant cover on the soil during the
rainy season can hold soil erosion losses to an amount
that will not reduce the productive capacity of the soil.
On livestock farms, which require pasture and hay,
legume and grass forage crops in the cropping system
reduce the rigk of erosion on sloping soils and provide
nitrogen and improve tilth for the following crop.

In some areas of the moderately sloping Fox and Miami
soils, slopes are g0 short and irregular that contour tillage
or terracing is not practical. On these soils, a cropping

system that provides substantial plant cover is needed to
control erosion unless minimum tillage is practiced.
Minimum tillage and erop residue on the surface increase
the infiltration rate and reduce the hazards of runoff and
erosion. They can be adapted to. most soils in the survey
area but are less successful on the severely eroded soils
that have a clayey surface layer, such as Fox and Miami
soils.

Terraces and diversions reduce the length of slopes and
reduce runoff and the risk of erosion. They are most
practical on deep, well drained soils that have regular
slopes. Tama soils and some Martinsville soils are suitable
for terraces. Other soils are less suitable for terraces and
diversions because of irregular slopes; excessive wetness
in the terrace channels; or a clayey subsoil, which would
be exposed in terrace channels. High Gap soils are less
suitable because bedrock is less than 40 inches below the
surface,

Contouring and contour stripcropping are widely
needed erosion-control practices in the survey area. They
are best adapted to soils with smooth, uniform slopes, in-
cluding most areas of the sloping Alford, Dana, Elston,
Fox, High Gap, Martinsville, Ockley, Proctor, Rush, Rus-
sell, Tama, and Xenia soils.

Boil blowing is a hazard on the sandy Elston and Prin-
ceton soils and on Palms muck. Secil blowing can damage
these soils in a few hours if winds are strong and the
soils are dry and bare of vegetation or surface muleh.
Maintaining a plant cover or surface mulch or keeping the
surface rough through proper tillage minimizes soil blow-
ing on these soils. Windbreaks of suitable shrubs, such as
Tatarian honeysuckle or autumn-olive, are effective in
reducing soil blowing on Palms muck.

Assistanee in designing ercsion-control measures suited
to each kind of soil is available from the local Soil Conser-
vation Service office.

Soil drainage is the major management need on about
14 percent of the acreage used for crops and pasture in
the survey area. Some soils are naturally so wet that the
production of erops common to the area is generally not
possible. These are the very poorly drained Sable, Rag-
sdale, Sloan, and Westland soils, which make up about
27218 acres of the survey area, and Palms muck, which
makes up about 224 acres.

Unless artificially drained, the somewhat poorly
drained soils in the county are so wet that crops are
damaged during most years. Flanagan, Fincastle, Ipava,
Raub, Reesville, Shadeland, Shoals, Sleeth, Starks, and
Whitaker soils, which make up about 40,251 acres, are
somewhat poorly drained.

Small areas of the wetter soils along drainageways and
in swales are commonly included in areas of the
moderately well drained Dana and Xenia soils, especially
those that have slopes of 1 to 4 percent. Artificial
drainage is needed in some of these wetter areas.

The design of both surface and subsurface drainage
systems varies with the kind of soil. A combination of
surface drainage and tile drainage is needed in most areas
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of the poorly drained and very poorly drained soils used
for intensive row cropping. Drains should be more closely
spaced in slowly permeable soils than in the more perme-
able soils. Tile drainage is slow in Raub soils and
moderately slow in Fincastle, Ipava, Reesville, and Starks
soils. Finding adequate outlets for tile drainage systems
is difficult in many areas of Sable, Ragsdale, Sloan, and
Westland soils.

Organic soils oxidize and subside when the pore space
is filled with air. Therefore, special drainage systems are
needed to control the depth and the period of drainage.
Keeping the water table at the level required by crops
during the growing season and raising it to the surface
during other parts of the year minimize the oxidation and
subsidence of organic soils. Information on the design of
drainage systems for each kind of soil is contained in the

Technical Guide, which is available in local offices of the

Soil Conservation Service.

Soil fertility is naturally medium in most soils of the
uplands. All soils in Vermillion County are naturally acid
unless limed. The soils on flood plains, such as Ar-
miesburg, Eel, Genesee, Shoals, and Sloan soils, are
slightly acid to nentral or mildly alkaline. They have a
naturally higher content of plant nutrients than most
upland soils.

Many upland soils are naturally strongly acid. If these
soils have never been limed, applications of ground
limestone are needed to raise the pH level sufficiently for
good growth of alfalfa and other erops that grow only on
nearly neutral soils. Available phosphorus and potash
levels are naturally low in most of these soils. On all soils
additions of lime and fertilizer should be based on the
results of soil tests, on the need of the crop, and on the
expected level of yields. The Cooperative Extension Ser-
vice ean help in determining the kinds and amounts of
fertilizer and lime to apply.

Seil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
with good tilth are granular and porous.

Most of the soils used for crops in the survey area have
a silt loam surface layer that is light in color and
moderate in content of organic matter. Generally, the
structure of such soils is weak, and 2 crust forms on the
surface after intense rainfall. When dry, the erust is hard
and nearly impervious to water. Onece the crust forms, it
reduces infiltration and increases runoff. Regular addi-
tions of crop residue, manure, and other organic material
can improve s0il structure and reduce crust formation.

On the dark and light colored soils that have a silt loam
surface layer, a crust forms in winter and spring. As a
result, fall plowing is generally not desirable. Many of
these soils are nearly as dense and hard at planting time
after fall plowing as they were before they were plowed.
Also, about 80 percent of the cropland consists of sloping
soils that are subject to damaging ervosion if they are
plowed in the fall.

The dark colored Sable and Westland soils are clayey,
and poor tilth is a problem because the soils commonly

stay wet until late in spring. If plowed when wet, they
tend to be very cloddy when dry, so a good seedbed is
difficult to prepare. Fall plowing generally results in good
tilth in the spring,

Field crops suited to the soils and climate of the survey
area include many that are not now commonly grown. The
row crops are corn and, to an increasing extent, soybeans.
Grain sorghum can be grown.

Wheat is the most common close-growing crop. Oats,
rye, and barley ean be grown. Grass seed can be produced
from bromegrass, fescue, redtop, and bluegrass.

Special crops grown commercially in the survey area
are vegetables, small fruits, and tree fruits. A small acre-
age throughout the county is used for strawberries, sweet
corn, tomatoes, and small fruits.

Deep soils that have good natural drainage and that
warm up early in spring are especially well suited to
many vegetables and small fruits. In this survey area
these are the Genesee, Martinsville, Ockley, Rush, and
Wea soils that have slopes of less than 6 percent. They
make up a total of about 18,500 acres. If irrigated, about
18,300 acres of the Elston, Fox, Shipshe, and Stonelick
soils that have slopes of less than 6 percent are very well
suited to vegetables and small fruits. Crops can generally
be planted and harvested earlier on all these soils than on
the other soils in the survey area.

If adequately drained, the mucks in the county are well
suited to a wide range of vegetable crops. Palms muck
makes up about 224 acres of the county.

Most of the well drained sovils in the survey area are
suitable for orchards and nursery plants. Soils in low posi-
tions where frost is frequent and air drainage is poor,
however, generally are poorly suited to early vegetables,
small fruits, and orchards.

The latest information and suggestions for growing
special crops can be obtained from local offices of the
Cooperative Extension Service and the Soil Conservation
Service.

Yields per acre

The average yields per acre that can be expected of the
principal _crops under a high level of management are
shown in table 4] In any given year, yields may be higher
or lower thmm those indicated in the table because of
variations in rainfall and other climatic factors. Absence
of an estimated yield indicates that the crop is not suited
to or not commonly grown on the soil

The estimated yields were based mainly on the ex-
perience and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate and
the soil. A few farmers may be obtaining average yields
higher than those shown in|table 4.
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The management needed to achieve the indicated yields
of the various crops depends on the kind of soil and the
crop. Such management provides drainage, erosion eon-
trol, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding erop varieties;
appropriate tillage practices, including time of tillage and
seedbed preparation and tilling when soil moisture is
favorable; control of weeds, plant diseases, and harmful
insects; favorable soil reaction and optimum levels of
nitrogen, phosphorus, potassium, and trace elements for
each crop; effective use of crop residues, barnyard
manure, and green-manure crops; harvesting erops with
the smallest possible loss; and timeliness of all fieldwork.

The estimated yields reflect the productive eapacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in[table 4 lare grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local of-
fices of the Soil Conservation Service and the Coopera-
tive Extension Service can provide information about the
management concerns and productivity of the seils for
these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and
generally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for in-
terpretations designed to show suitability and limitations
of groups of soils for forest trees or for engineering pur-
poses,

In Vermillion County, all kinds of soil are grouped at
two levels: capability class and subclass. The capability
class and subclass are defined in the following para-
graphs. A survey area may not have soils of all classes.

Capability classes, the broadest groups, are designated
by Roman numerals T through VIIL. The numerals in-
dieate progressively greater limitations and narrower cho-
ices for practieal use. The classes are defined as follows:

Class I soils have few limitations that restrict their use,

Class II soils have moderate limitations that reduce the
choice of plants or that require moderate eonservation
practices.

Class III soils have severe limitations that reduce the
choice of plants, or that require special conservation prac-
tices, or both.

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

Class VI soils have severe limitations that make them
generally unsuitable for eultivation

Class VII soils have very severe limitations that make
them unsuitable for cultivation.

Class VIII scils and landforms have limitations that
nearly preclude their use for commercial crop production.

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

In class I there are no subclasses because the soils of
this class have few Hmitations, Class V contains only the
snbelasses indicated by w, 8, or ¢ because the soils in class
V are subject to little or no erosion, though they have
cther limitations that restrict their use to pasture, range-
land, woodland, wildlife habitat, or recreation. The capa-
bility subelass is identified in the deseription of each soil
map unit in the section “Soil maps for detailed planning.”

Woodland management and productivity

MrrcHELL G. HassLER, forester, Soil Conservation Service, helped
prepare this section.

ontains information useful to woodland owners
or forest managers planning use of soils for wood crops.
Map unit symbols for soils suitable for wood crops are
listed, and the ordination (woodland suitability) symbol
for each soil is given. All soils bearing the same ordina-
tion symbol require the same general kinds of woodland
management and have about the same potential produc-
tivity.

The first part of the ordination symbol, a number, in-
dicates the potential productivity of the soils for impor-
tant trees. The number 1 indicates very high productivity;
2, high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter x indicates stoniness or
rockiness; w, excessive water in or on the soil; ¢ toxic
substances in the soil; d, restricted root depth; ¢, clay in
the upper part of the soil; s, sandy texture; f, high con-
tent of coarse fragments in the soil profile; and r, steep
slopes. The letter o indicates ingignificant limitations or
restrictions. If a soil has more than one limitation, priori-
ty in plaeing the soil into a limitation class is in the fol-
lowing order: x, w, t, d, ¢, 5, f, and r.
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In table 5 the soils are also rated for a number of fac-
tors to be considered in management. Slight, moderate,
and severe are used to indicate the degree of major soil
limitations. ‘

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is slight if the
expected soil loss is small, moderate if some measures are
needed to control erosion during logging and road con-
struction, and severe if intensive management or special
equipment and methods are needed to prevent excessive
loss of soil.

Ratings of equipment limitation reflect the charac-
teristics and conditions of the soil that restrict use of the
equipment generally needed in woodland management or
harvesting. A rating of slight indicates that use of equip-
ment is not limited to a particular kind of equipment or
time of year; moderate indicates a short seasonal limita-
tion or a need for some modification in management or
equipment; severe indicates a seasonal limitation, a need
for special equipment or management, or a hazard in the
use of equipment.

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings.
Seedlings from good planting stock that are properly
planted during a period of sufficient rainfall are rated. A
rating of slight indicates that the expected mortality of
the planted seedlings is less than 25 percent; moderate, 25
to 50 percent; and severe, more than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development. of
tree roots and the ability of the soil to hold trees firmly.
A rating of slight indicates that trees in wooded areas are
not expected to be blown down by commonly oceurring
winds; wmoderate, that some trees are blown down during
periods of excessive soil wetness and strong winds; and
severe, that many trees are blown down during periods of
excessive soil wetness and moderate or strong winds.

The potential productivity of merchantable or impor-
tant trees on a soil is expressed as a site index. This index
is the average height, in feet, that dominant and codomi-
nant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Important trees are those that
woodland managers generally favor in intermediate or im-
provement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Windbreaks and environmental plantings

Windbreaks are established to protect livestoek,
buildings, and yards from wind and snow. Windbreaks
also help protect fruit trees and gardens, and they furnish
habitat for wildlife. Several rows of low- and high-grow-

ing broad-leaved and coniferous species provide the most
protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field, the interval depending on erodibility of
the soil. They protect eropland and crops from wind, hold
snow on the fields, and provide food and cover for wil-
dlife. :

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The plants,
mostly evergreen shrubs and trees, are closely spaced. A
healthy planting stock of suitable species planted properly
on a well prepared site and maintained in good condition

an insure a high degree of plant survival.

shows the height that locally grown trees and
shrubs are expected to reach on variocus kinds of soil in 20
years. The estimates in based on measurements
and observation of established plantings that have been
given adequate care, can be used as a guide in planning
windbreaks and secreens. Additional information about
planning windbreaks and screens and the planting and
care of trees can be obtained from loeal offices of the Soil
Conservation Service or the Cooperative Extension Ser-
viee or from nurserymen.

Engineering

Max L. EVANS, State conservation engineer, Soil Conservation Ser-
vice, helped prepare this section.

This section provides information about the use of soils
for building sites, sanitary facilities, construetion material,
and water management. Among those who can benefit
from this information are engineers, landowners, commu-
nity planners, town and city managers, land developers,
builders, contractors, and farmers and ranchers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil seientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behavior
of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit,
plasticity index, soil reaction, depth to bedrock, hardness
of bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural seil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of clay
minerals, mineralogy of the sand and silt fractions, and
the kind of absorbed cations were also considered,

On the basis of information assembled about soil prope-
ties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in en-
gineering uses. As appropriate, these values ean be ap-
plied to each major horizon of each soil or to the entire
profile.
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These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
‘projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
“values can be used to (1) select potential residential, com-
mercial, - industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste disposal
facilities; (5) plan detailed onsite investigations of soils
and geology; (6) find sources of gravel, sand, clay, and
topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other struetures for soil and
water conservation; (8) relate performance of structures
already built to the properties of the kinds of soil on
which they are built so that performance of similar struc-
tures on the same or a similar soil in other locations can
be predicted; and (9) predict the traffieability of soils for
cross-country movement of vehicles and construction
equipment,

Data presented in this section are wuseful for land-use
planning ond for choosing alternative proctices or
general designs thai will overcome unfavorable soil pro-
perties and minimize soil-reloted failures. Limitotions o
the use of these dafe, however, should be well understood,
First, the doto are genmerally not presented for soil
matertal below a depth of 5 or 6 feet. Also, because of the
scale of the detailed map in this soil survey, small areqs
of soils that differ from the dominant soil may be in-
cluded in mapping. Thus, these data do not eliminate the
need for onsile investigations, testing, and analysis by
personnel having expertise in the specific use contem-
plated.

The information is presented mainly in tables. [Table 7]
shows, for each kind of soil, the degree and kind of limita-
tions for building site development; or sanitary
facilities. shows the kind of limitations for water
management} Table 9|shows the suitability of each kind of
soil as a source of construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this sur-
vey, can be used to make additional interpretations and to
construet interpretive maps for specific uses of land.

Some of the terms used in this soil survey have a spe-
cial meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated A slight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A
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moderate limitation indicates that soil properties and site
features are unfavorable for the specified use, but the
Hmitations can be overcome or minimized by special
planning and design. A severe limitation indicates that one
or more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in construc-
tion effort, special design, or intensive maintenance is
required. For some soils rated severe, such costly mea-
sures may not be feasible. '

Shallow exeavations are made for pipelines, sewerlines,
communications and power transmission lines, basements,
open ditches, and cemeteries. Such digging or trenching is
influenced by soil wetness caused by a seasonal high
water table; the texture and consistence of soils; the ten-
dency of soils to cave in or slough; and the presence of
very firm, dense soil layers, bedrock, or large stones. In
addition, excavations are affected by slope of the soil and
the probability of flooding. Ratings do not apply to seil
horizons below a depth of 6 feet unless otherwise noted.

In the soil series deseriptions, the consistence of each
soil horizon is given, and the presence of very firm or ex-
tremely firm horizons, usually difficult to excavate, is in-
dicated.

Dwellings and small commereial buildings referred to
in[table 7 |are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commereial buildings
without basements and for dwellings with and without
basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the structure
from settling or shear failure of the foundation does not
occur. These ratings were determined from estimates of
the shear strength, compressibility, and shrink-swell
potential of the soil. Soil texture, plasticity and in-place
density, potential frost action, soil wetness, and depth to a
seasonal high water table were also considered. Soil wet-
ness and depth to a seasonal high water table indicate
potential difficulty in providing adequate drainage for
basements, lawns, and gardens. Depth to bedrock, slope,
and large stones in or on the soil are also important con-
giderations in the choice of sites for these structures and
were considered in determining the ratings. Suseeptibility
to flooding is a serious hazard.

Local roads and streefs referred to inve an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying soil
material; a base of gravel, erushed rock fragments, or soil
material stabilized with lime or cement; and a flexible or
rigid surface, commonly asphalt or concrete. The roads
are praded with soil material at hand, and most euts and
fills are less than 6 feet deep.

The load supporting eapacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capaci-
ty used in making the ratings. Soil wetness, flooding,
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slope, depth to hard rock or very compact layers, and con-

tent of large stones affect stability and ease of excava-
tion. . '

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these faciliti ill be of interest to contractors and local
officials| Table 8 ;hows the degree and kind of limitations
of each soil for such uses and for use of the soil as daily
cover for landfills. It is important to observe local or-
dinances and regulations,

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive main-
tenance is required. Soil suitability is rated by the terms
good, fair, or poor, which, respectively, mean about the
same as the terms slight, moderate, and severe,

Septic tank absorption fields are subsurface systems of
tile or perforated pipe that distribute effluent from a sep-
tic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for this
use. The soil properties and site features considered are
those that affect the absorption of the effluent and those
that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral
seepage and surfacing of the effluent. Also, soil erosion
and soil slippage are hazards if absorption fields are in-
stalled on sloping soils.

In some soils, loose sand and gravel or fractured
bedrock is less than 4 feet below the tile lines. In these
soils the absorption field does not adequately filter the ef-
fluent, and ground water in the area may be con-
taminated.

On many of the soils that have moderate or severe
Limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be installed
or the size of the absorption field can be increased so that
performance is satisfactory.

Sewage lagoons are shallow ponds constructed to hold
sewage while aerobic bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level floor and cut
slopes or embankments of compacted soil material. Aero-

bic lagoons generally are designed to hold sewage within
a depth of 2 to 5 feet. Nearly impervious soil material for
the lagoon floor and sides is required to minimize seepage
and contamination of ground water. Soils that are very
high in content of organic matter and those that have
cobbles, stones, or boulders are not suitable. Unless the
soil has very slow permeability, contamination of ground
water is a hazard where the seasonal high water table is
above the level of the lagoon floor. In soils where the
water table is seasonally high, seepage of pround water
into the lagoon can seriously reduce the lagoon’s capacity
for liquid waste. Slope, depth to bedrock, and susceptibili-
ty to flooding also affect the suitability of sites for
sewage lagoons or the cost of econstruction. Shear
strength and permeability of compacted soil material af-
fect the performance of embankments. o

Sanitary landfill is a method of disposing of solid
waste by placing refuse in successive layers either in ex-
cavated trenches or on the surface of the soil. The waste
is spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy
vehicular traffic. Risk of polluting ground water and traf-
ficability affect the suitability of a soil for this use, The
best soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table, and
are not subject to flooding, Clayey soils are likely to be
sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse increases
the risk of pollution of pround water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into
trenches.

Unless otherwise stated, the limitations in table 8 apply
only to the soil material within a depth of about 6 feet. If
the trench is deeper, a limitation of slight or moderate
may not be valid. Site investigation is needed before a
site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
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rounding the sites should be evaluated. Other factors to
be evalnated are those that affect reclamation of the bor-

row areas. These factors include slope, erodibility, and
potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill, sand,
gravel, and topsoil is indicated in[table 9 by ratings of
good, fair, or poor. The texture, thickness, and organie-
matter content of each soil horizon are important factors
in rating soils for use as construction materials. Each soil
is evaluated to the depth observed, generally about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments, The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained. The
performance of soil after it is stabilized with lime or ce-
ment is not considered in the ratings, but information
about some of the soil properties that influence such per-
formance is given in the descriptions of the soil series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 13 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill

Soils rated good are coarse grained. They have low
shrink-swell potential, low potential frost action, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less, Soils rated
fair have a plasticity index of less than 15 and have other
limiting features, such as moderate shrink-swell potential,
moderately steep slopes, wetness, or many stones. If the
thickness of suitable material is less than 3 feet, the en-
tire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings provide
guidance as to where to look for probable sources and are
based on the probability that soils in a given area contain
sizable quantities of sand or gravel. A soil rated good or
fair has a layer of suitable material at least 3 feet thick,
the top of which is within a depth of 6 feet. Coarse frag-
ments of soft bedrock material, such as shale and silt-
stone, are not considered to be sand and gravel. Fine-
grained soils are not suitable sources of sand and gravel.

The ratings do not take into account depth to the water
table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in [table 13

Topsoil is used In areas where vegetation is to be
established and maintained. Suitability is affected mainly

by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil material
to support plantlife. Also considered is the damage that
can result at the area from which the topsoil is taken.

The ease of excavation is influenced by the thickness of
suitable material, wetness, slope, and amount of stones.
The ability of the soil to support plantlife is determined
by texture, structure, and the amount of soluble salts or
toxic substances. Organic matter in the Al or Ap horizon
greatly increases the absorption and retention of moisture
and nutrients. Therefore, the soil material from these
horizons should be carefully preserved for later use.

Soils rated good have at least 16 inches of friable loamy
material at their surface. They are free of stones and cob-
bles, are low in content of gravel, and have gentle slopes.
They are low in soluble salts that can limit or prevent
plant growth. They are naturally fertile or respond well
to fertilizer. They are not so wet that excavation is dif-
ficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as Al or Ap in the soil se-
ries descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. Ihe soil and site features that affect
use are indicated Tor each kind of soil. This information is
significant in planning, installing, and maintaining water-
control structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low
seepage potential, which is determined by permeability
and the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, ond levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organic
matter in a soil downgrade the suitability of a soil for use
in embankments, dikes, and levees. :

Aquifer-fed excavated ponds are bodies of water made
by exeavating a pit or dugout into a ground-water
aquifer. Excluded are ponds that are fed by surface ru-
noff and embankment ponds that impound water 3 feet or
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more above the original surface. Ratings in table 10 are
for ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; suscepti-
bility to flooding; salinity and alkalinity; and availability
of outlets for drainage,

Terraces and diversions are embankments or a com-
bination of channels and ridges constructed across a slope
to intercept runoff. They allow water to soak into the soil
or flow slowly to an outlet. Features that affect suitabili-
ty of a soil for terraces are uniformity and steepness of
slope; depth to bedrock, hardpan, or other unfavorable
material; large stones; permeability; ease of establishing
vegetation; and resistance to water erosion, soil blowing,
soil slipping, and piping.

Grassed waterways are constructed to channel runoff to
outlets at a nonerosive velocity. Features that affeet the
use of soils for waterways are slope, permeability, erodi-
bility, wetness, and suitability for permanent vegetation.

Recreation

The soils of the survey area are rated in [table 11| ac-
cording to limitations that affect their suitability for
recreation uses, The ratings are based on such restrictive
soil features as flooding, wetness, slope, and texture of
the surface layer. Not considered in these ratings, but im-
portant in evaluating a site, are location and accessibility
of the area, size and shape of the area and its scenic
quality, the ability of the soil to support vegetation, ac-
cess to water, potential water impoundment sites availa-
ble, and either access to public sewerlines or capacity of
the soil to absorb septic tank effluent. Soils subject to
flooding are limited, in varying degree, for recreation use
by the duration and intensity of flooding and the season
when flooding occurs. Onsite assessment of height, dura-
tion, intensity, and frequency of flooding is essential in
planning recreation facilities.

The degree of the limitation of the soils is expressed as
slight, moderate, or severe. Slight means that the soil pro-
perties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that the
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations ean be off-
set only by costly soil reclamation, special design, inten-
sive maintenance, limited use, or by a combination of
these measures.

The information in! table 11|can be supplemented by in-
formation in other 8 of this survey. Especially helpful
are interpretations for septic tank absorption fields, given
in table 8, and interpretations for dwellings without base-
ments and for local roads and streets, given in table 7.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and stones
or boulders can greatly increase the cost of constructing
camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best seils for use as picnic areas are firm when
wet, are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or stones
or boulders that will increase the cost of shaping sites or
of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to ob-
tain a uniform grade, the depth of the soil over bedrock
or hardpan should be enough to allow necessary grading.

Paths and trails for walking, horseback riding,
bicycling, and other uses should require little or no
cutting and filling. The best soils for this use are those
that are not wet, are firm after rains, are not dusty when
dry, and are not subject to flooding more than once dur-
ing the annual period of use. They should have moderate
slopes and have few or no stones or boulders on the sur-
face.

Wildlife habitat

James D. McCALL, wildlife biologist, Soil Conserviion Service, helped
prepare this section.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and eover, and they af-
fect the construction of water impoundments. The kind
and abundance of wildlife that populate an arez depend
largely on the amount and distribution of food, cover, and
water. If any one of these elements is missing, is in-
adequate, or is inaccessible, wildlife either are scarce or
do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants,

In the soils in the survey area are rated ac-
cording to their potential to support the main kinds of
wildlife habitat in the area. This information ean be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; seleeting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of
management needed for each element of the habitat.
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The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils having
such a rating

The elements of wildlife habitat are briefly deseribed in
the following paragraphs.

Grain and seed crops are seed-producing annuals used
by wildlife. The major soil properties that affeet the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also considera-
tions. Examples of grain and seed crops are corn, wheat,
oats, barley, sorghum, millet, buckwheat, soybeans, and
sunflowers.

Grosses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife food
and cover. Major soil properties that affect the growth of
grasses and legumes are depth of the root zone, texture
of the surface layer, available water capacity, wetness,
surface stoniness, flood hazard, and slope. Soil tempera-
ture and soil moisture are also considerations. Examples
of grasses and legumes are lespedeza, timothy,
switchgrass, bromegrass, bluegrass, orchardgrass, clover,
alfalfa, trefoil, and vetch

Wild herbaceous planis are native or naturally
established grasses and forbs, including weeds, that pro-
vide food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, surface stoniness, and flood hazard. Soil tem-
perature and soil moisture are also considerations. Exam-
ples of wild herbaceous plants are bristlegrass,
lambsquarter, lespedeza, ragweed, goldenrod, pokeweed,
Imotweed, beggarweed, panicgrass, bluegrass, and par-
tridgepea.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are beech, maple, oak, poplar, wild cherry, hazelnut, black

walnut, sweetgum, blackgum, sumac, hawthorn, dogwood,
basswood, hickory, blackberry, grape, blackhaw, vibur-
num, and briers. Examples of fruit-producing shrubs that
are commercially available and suitable for planting on
soils rated good are dogwood, viburnum, autumn-olive,
and erabapple. _

Coniferous plants are cone-bearing trees, shrubs, or
ground eover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capaci-
ty, and wetness. Examples of coniferous plants are pine,
spruce, hemlock, cedar, and juniper.

Wetland plants are annual and perennial wild her-
baceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are ar-
rowhead, cattail, buttonbush, redosier dogwood, willow,
swamp rose, smartweed, and wild millet and rushes,
sedges, and reeds.

Shallow water arens are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability of
a dependable water supply is important if water areas are
to be developed. Examples of shallow water areas are
marshes, waterfowl feeding areas, wildlife watering
developments, and ponds.

The kinds of wildlife habitat are briefly deseribed in
the following paragraphs.

Openland habitat consists of cropland, pasture,
meadows, and areas that are overgrown with grasses,
herbs, shrubs, and vines, These areas produce grain and
seed crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas in-
clude bobwhite quail, pheasant, meadowlark, field spar-
row, killdeer, cottontail rabbit, woodchuck, and red fox.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted te
these areas include woodeock, thrushes, nuthateh, vireo,
woodpeckers, tree squirrels, gray fox, raccoon, and white-
tailed deer.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are dueks,
geese, herons, shore birds, rails, kingfisher, muskrat,
mink, and beaver.
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Soil properties

Extensive data about soil properties are summarized on
the following pages. The two main sources of these data
are the many thousands of soil borings made during the
course of the survey and the laboratory analyses of
selected soil samples from typieal profiles.

In making soil borings during field mapping, soil
scientists can identify several important soil properties.
They note the seasonal soil moisture condition or the
presence of free water and its depth. For each horizon in
the profile, they note the thickness and ecolor of the soil
material; the texture, or amount of clay, siit, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free earbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially pro-
perties that cannot be estimated accurately by field ob-
servation. Laboratory analyses are not conducted for all
soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby sur-
vey aresas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of en-
gineering properties, the engineering classifications, and
the physical and chemical properties of each major
horizen of each soil in the survey area. They also present
data about pertinent soil and water features and en-
gineering test data.

Engineering properties

gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within_the npper 5 or 6 feet, horizons
of contrasting propertieves information for
each of these contrasting Tiorizons in a typical profile.
Depth to the upper and lower boundaries of each horizon
is indicated. More information about the range in depth
and about other properties in each horizon is given for
each soil series in the section “Soil series and morpholo-

Texture is deseribed i | the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7 to
27 percent clay, 28 to 50 percent silt, and less than 52 per-
cent sand. If a soil contains gravel or other particles
coarser than sand, an appropriate modifier is added, for

example, “gravelly loam.” Other texture terms are
defined in the Glossary,

The two systems commonly used in classifying scils for
engineering use are the Unified Soil Classification System
(Unified) (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (1).

The Unified system classifies soils according to proper-
ties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, 8M, 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. Soils on the borderline between two
classes have a dual classification symbol, for example, CL-
Mi.

The AASHTO system classifies soils according to those
properties that affect their use in highway econstruetion
and maintenance, In this system a mineral soil is clas-
sified 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. Soils in group A-1 are coarse
grained and low in content of fines, At the other extreme,
in group A-7, are fine-grained soils. Highly organic soils
are classified in group A-8 on the basis of visual inspec-
tion.

When laboratory data are available, the A-1, A-2, and
A-T groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-26 A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number. These
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested in the survey area, with group index num-
bers in parentheses, is given in table 16. The estimated
clagsification, without group index numbers, is given in

[table 13.]

Also in[ table 13| the percentage, by weight, of rock
fragments more than 3 inches in diameter is estimated
for each major horizon. These estimates are determined
mainly by observing volume percentage in the field and
then converting that, by formula, to weight percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These in-
dexes are used in both the Unified and AASHTO scil
classification systems. They are also used as indicators in
making general predictions of soil behavior. Range in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made during
the survey.
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In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across clas-
sification boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 14|shows estimated values for several soil charae-
teristics and features that affect behavior of soils in en-
gineering uses. These estimates are given for each major
horizon, at the depths indicated, in the typical pedon of
each soil. The estimates are based on field observations
and on test data for these and similar soils.

Permeability is estimated on the basis of kmown rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil, The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil fea-
tures as plowpans and surface crusts. Permeability of the
soil is an important factor to be considered in planning
and designing drainage systems, in evalnating the poten-
tial of soils for septie tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water copacity is rated on the basis of soil
characteristies that influence the ability of the soil to hold
water and maske it available to plants. Important charae-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irrigation
systems.

Soil renction is expressed as a range in pH values, The
range in pH of each major horizon is based on many field
checks. For many soils, the values have been verified by
laboratory analyses. Soil reaction is important in selecting
the crops, ornamental plants, or other plants to be grown;
in evaluating soil amendments for fertility and stabiliza-
tion; and in evaluating the corrosivity of soils.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also in-
fluence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
bhasement walls, roads, and other structures unless special
designs are used. A high shrink-swell potential indicates
that special design and added expense may be required if
the planned use of the soil will not tolerate large volume
changes.

Risk of corrosion pertains to potential scil-induced
chemical action that dissolves or weakens uncoated steel
or conerete. The rate of corrosion of uncoated steel is re-
lated to soil moisture, particle-size distribution, total acidi-
ty, and electrical conductivity of the soil material. The
rate of corrosion of concrete is based mainly on the
sulfate content, texture, and acidity of the soil. Protective
measures for steel or more resistant concrete help to
avoid or minimize damage resulting from the corrosion.
Uncoated steel intersecting soil boundaries or soil
horizons is more susceptible to corrosion than an installa-
tion that is entirely within one kind of soil or within one
soil horizon.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility fac-
tor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a seil is
modified by factors representing plant cover, grade and
length of slope, management practices, and climate. The
soil-loss tolerance factor (T) is the maximum rate of soil
ercsion, whether from rainfall or soil blowing, that can
oceur without reducing crop production or environmental
quality. The rate is expressed in tons of scil loss per acre
per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according to
the following distinctions:

1. Sands, coarse sands, fine sands, and very fine sands.
These soils are extremely erodible, so vegetation is dif-
ficult to establish. They are generally not suitable for
crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops can
be grown if intensive measures to control soil blowing are
used.

3. Sandy loams, coarse sandy loams, fine sandy loams,
and very fine sandy loams. These soils are highly erodi-
ble, but erops can be grown if intensive measures to con-
trol soil blowing are used.

4L. Calcareous loamy soils that are less than 35 percent
clay and more than 5 percent finely divided calcium car-
bonate. These soils are erodible, but crops can be grown if
intensive measures to control soil biowing are used.

4, Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if measures
to control soil blowing are used.

6. Loamy soils that are less than 18 percent clay and
less than & percent finely divided caleium carbonate and
sandy clay loams and sandy clays that are less than 5 per-
cent finely divided calcium carbonate, These soils are
slightly erodible, but crops ean be grown if measures to
control soil blowing are used.
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6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, exeept
silty clay loams. These soils are very slightly erodible, and
crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and erops can easily
be grown.

8. Btony or gravelly soils and other soils not subject to
soil blowing,

Soil and water features

[Table 15]contains information helpful in planning land
uses and engineering projects that are likely to be af-
fected by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have received
precipitation from long-duration storms.

The four hydrologie soil groups are:

Group A. Soils having a high infiltration rate (low ru-
noff potential) when thoroughly wet. These consist chiefly
of deep, well drained to excessively drained sands or
gravels. These soils have a high rate of water transmis-
sion.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately wall drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potentizl) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Fiooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
hor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration of
flooding and the time of year when flooding is most like-
ly. The ratings are based on evidence in the soil profile of
the effects of flooding, namely thin strata of gravel, sand,
silt, or, in places, clay deposited by floodwater; irregular
decrease in organic-matter content with increasing depth;
and absence of distinetive soil horizons that form in soils

of the area that are not subject to flooding. The ratings
are also based on local information about floodwater
leveis in the area and the extent of flooding and on infor-
mation that relates the position of each soil on the land-
scape to historic floods.

The peneralized description of flood hazards is of value
in land-use planning and provides a valid basis for land-
use restrictions. The soil data are less specific, however,
than those provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils. Esti-
mates are based mainly on the relationship between gray-
ish colors or mottles in the soil and the depth to free
water cbserved in many borings made during the ecourse
of the soil survey. Indicated in table 156 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicated.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such in-
formation is also needed to decide whether or not con-
struction of basements is feasible and to determine how
septic tank absorption fields and other underground in-
stallations will function. Also, a seasonal high water table
affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For many
soils, the limited depth to bedrock is a part of the defini-
tion of the soil series. The depths shown are based on
measurements made in many soil borings and on other
observations during the mapping of the soils. The kind of
bedrock and its hardness as related to ease of excavation
is also shown. Rippable bedrock can be excavated with a
single-tooth ripping attachment on a 200-horsepower trac-
tor, but hard bedrock generally requires blasting.

Potential frost action refers to the likelihood of damage
to pavements and other structures by frost heaving and
low soil strength after thawing. Frost action results from
the movement of soil moisture into the freezing tempera-
ture zone in the soil, which causes ice lenses to form. Soil
texture, temperature, moisture content, porosity, permea-
bility, and content of organic matter are the most impor-
tant soil properties that affect frost action. It is assumed
that the soil is not covered by insulating vegetation or
snow and is not artificially drained. Silty and clayey soils
that have a high water table in winter are most suscepti-
ble to frost action. Well drained very gravelly or sandy
soils are the least susceptible.
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Engineering test data

The results of analyses of engineering properties o
|ﬁjeral typical soils of the survey area are given in|table

The data presented are for soil samples that were col-
lected from carefully selected sites. The soil profiles sam-
pled are typical of the series discussed in the section “Soil
series and morphology.” The soil samples were analyzed
by the Joint Highway Research Project at Purdue
University.

The metheds used in obtaining the data are listed by
code in the next paragraph. Most of the codes, in
parentheses, refer to the methods assigned by the Amer-
ican Association of State Highway and Transportation Of-
ficials. The code for Unified classification is that assigned
by the American Society for Testing and Materials.

The methods and codes are AASHTO classification (M-
145-66); Unified classification (D-2483-69); mechanical
analysis (T88-57); liquid kmit (T89-60); plasticity index
(T90-56); and moisture-density, method A (T99-57).

Soil series and morphology

In this section, each soil series recognized in the survey
area is desecribed in detail. The descriptions are arranged
in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other se-
ries, Then a pedon, a small three-dimensional area of soil
that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (}). Unless
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are desecribed in
the section “Soil maps for detailed planning.”

Alford series

The Alford series consists of deep, well drained,
moderately permeable soils on loess-covered uplands.
These soils formed in silty loess. Slopes range from 2 to
12 pereent.

Alford soils are similar to Princeton soils and are com-
monly adjacent to Hennepin and Russell soils on the land-
scape. Princeton soils have a sandy clay loam or sandy
loam B2 horizon. Hennepin soils are steeper than Alford
soils and have a thin loess cap or no loess cap. Russell
soils have a thinner loess cap than Alford soils. Also, the
lower part of the B horizon in Hennepin and Russell soils
formed in Wisconsin glacial till.

Typical pedon of Alford silt loam, 2 to 6 percent slopes,
eroded, in a cuitivated field 200 feet west and 800 feet
south of the northeast corner of sec. 5, T. 19 N, R. 9 W.

Ap—0 to 6 inches; dark brown (16YR 4/3) silt loam; moderate medium
granular structure; friable; many roots; slightly acid; abrupt smeoth
boundary.

Bl—6 to 12 inches; yellowish brown (10YR 5/6) silt loam; moderate fine
and mediym subangular blocky structure; friable; many roots;
slightly acid; clear smooth boundary.

B211—12 to 20 inches; yellowish brown (10YR 5/6) silty clay loam;
moderate medium subangular blocky struciure; firm; many fine
roots; many fine pores; few thin discontinuous yellowish brown
(10YR 5/4) clay films and pale brown (I0YR 6/3) silt coatings on
faces of some peds; medium acid; elear wavy boundary.

B22t—20 to 32 inches; yellowish brown (10YR 5/8) silty clay loam;
moderate coarse apd medium subangular blocky structure; firm;
common roots; common fine pores; common thin continuous dark
yellowish brown (10YE 4/4) clay films on faces of most peds; com-
mon pale brovn (10YR 6/3) silt coatings on faces of some peds;
strongly acid; gradual wavy boundary.

B3—32 to 50 inches; yellowish brown (10YR 5/8) silt loam; weak coarse
subangular blocky structure; friable; common fine roots; common
fine pores; many light gray (10YR 7/2) silt coatings on faces of most
peds; strongly acid; gradual wavy boundary.

C—bB0 to 72 inches; strong brown (7.5YR 5/6} silt loam; massive; friable;
few roots; few vertical cracks filled with light brownish gray (10YR
6/2) silt; medium acid.

The solum is 45 to 60 inches thick. The thickness of the loess cap is 60
to 84 inches. The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3. The A2 horizon, if it occurs, has hue of 10YR, value of
4 or 5, and chroma of 3 or 4 It is silt loam. The surface layer is
generally strongly acid or medium zcid unless limed. The B2 horizon has
hue of 75YR or 10YR, value of 4 or 5, and chroma of 4 to 8 It is silt
loam or silty clay loam. It ranges from very strongly acid te medium
acid. The C horizon has hue of 7.5YR or 10YR, value of 5 or 6, and
chromz of 3 to 6. It is strongly acid to medium acid.

Armiesburg series

The Armiesburg series consists of deep, well drained
and moderately well drained, moderately permeable seils
on bottom land. These soils formed in  leamy alluvial
deposits. Slopes range from 0 to 2 pereent.

Armiesburg soils are similar to Genesee soils and are
commonly adjacent to Eel and Genesee soils on the land-
scape. Genesee soils are well drained. Eel and Genesee
soils de not have a mollic epipedon and contain more sand
in the solum than Armiesburg soils.

Typical pedon of Armiesburg silty clay in a cultivated
field 600 feet north and 1,200 feet east of the southwest
corner of sec, 33, T. 1T N, R. 9 W.

Ap—0 to 8 inches; very dark brown (10YR 2/2) silty clay loam, gray
(10YR 5/1) dry; moderate medium granular structure; firm; many
roots; neutral; abrupt smooth boundary.

Al2—8 to 15 inches; very dark grayish brown (20YR 3/2) silty clay
loam, grayish brown (10YR 5/2) dry; mederate medium granular
structure; firm; many fine roots; neuiral; clear smooth boundary.

B21—15 to 27 inches; dark brown (10YR 4/2) silty clay loam; weak
medium and coarse subangular blocky structure; firm; common fine
roots; common fine pores; thin continuous dark brown (10YR 3/3)
clay films on faces of some peds; neutral; clear smooth boundary.

B22—-27 to 39 inches; dark brown (10YR 4/3) eilt loam; moderate medi-
um subangular blocky structure; friable; common fine roots; com-
mon fine pores; thin continuous dark brown (10YR 3/3) clay films
on faces of some peds; neutral; elear smooth boundary.

C—39 to 62 inches; dark brown (10YR 4/3) silt loam; massive; friable;
few roots; neutral.
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The solum is 24 to 50 inches thick, The Ap horizon has hue of 10YR,
value of 2 or 8, and chroma of 2 or 3. It is dominantly silty clay loam,
but the range includes silt loam. The A horizon is slightly acid or
neutral. The B horizon has hue of 10YR, value of 4, and chroma of 3 or
4. In some pedons the lower part of the B2 horizon has a few mottles
that have hue of 19YR, value of 4 or 5, and chroma of 2. This horizon is

slightly acid or neutral The C horizon has hue of 10YR, value of 4, and
chroma of 3 or 4. It is silt loam or silty clay loam.

Dana series

The Dana series consists of deep, moderately well
drained, moderately slowly permeable soils on uplands.
These soils formed in loess and in the underlying loamy
glacia] till. Slopes range from 1 to 4 percent.

Dana soils are similar to Xenia soils and are commonly
adjacent to Flanagan and Raub soils on the landseape.
Dana soils differ from Xenia soils in having a mollic
epipedon and from Flanagan and Raub seils in not having
mottles in the upper part of the B horizon. Flanagan soils
formed in a thicker deposit of loess than Dana or Raub
soils. The lower part of the B horizon in Flanagan, Raub,
and Xenia soils formed in Wisconsin glacial till

Typical pedon of Dana silt loam, 1 to 4 percent slopes,
in a cultivated field 660 feet east and 100 feet south of
the northwest corner of sec. 10, T. 156 N, R. 10 W.

Ap—0 to 9 inches; very dark brown (10YR 2/2) silt loam, gray (10YR
5/1) dry; weak fine granular structure; friable; many fine roots;
slightly aeid; abrupt smooth boundary.

Al12—9 to 12 inches; very dark grayish brown (10YR 3/2) silt loam, gray
(10YR 5/1} dry; moderate medium granular structure; friable; many
fine roots; slightly acid; clear smooth boundary.

B21t—12 to 20 inches; dark yellowish brown (10YR 4/4) cilty eclay loam;
stromg coarse angular blocky structure; firm; common roots; com-
mon fine pores; few thin continwous very dark grayish brown
(10YR. 3/2) elay films on faces of most peds; medium acid; gradual
smooth boundary.

B22¢t—20 to 36 inches; dark yellowish brown (10YR 4/4) silty clay loam;
common fine distinet grayish brown (10YR 5/2) mottles; moderate
medium subangular blecky structure; firm; cormmnon fine roots; com-
mon fine pores; thin continuons dark brown (10YR 3/3) clay films
on faces of most peds; medium acid; clear smooth boundary.

ITB23t—36 to 48 inches; dark brown (10YR 4/3) clay loam; common fine
distinet grayish brown (10YR 5/2) mottles; moderate coarse suban-
gular blocky structure; firm; cormmon roots; common fine pores; few
thin discontinmous dark brown (10YR 3/8) clay films on faces of
most peds; slightly acid; clear smooth boundary.

ITB3—48 to 60 inches; dark brown (10YR 4/3) loam; many medium
distinet grayish brown (10YR 5/2) mottles; weak coarse subangular
blocky structure; friable; few fine roots; few fine pores; mildly al-
kaline; clear wavy boundary.

IIC—60 to T2 inches; yellowish brown (10YR 5/6) loarm; many medium
distinet gray (10YR 6/1) mottles; massive; friable; strong effer-
vescence (25 percent caleium carbonate); moderately alkaline.

The solum is 48 to 66 inches thick. The thickness of the loess cap is 22
to 40 inches. The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is generally medium acid to neutral. The B2t horizon
has hue of 10YR, value of 4 or 5, and chromza of 3 or 4. Mottles in the
lower part of the B horizon have value of 5 to 7 and chroma of 2. Tex-
ture in the upper part is silt loam or silty clay loam and in the lower
part is clay loam or loam. Reaction ranges from medium acid to neutral.
The C horizon has value of 4 or b and chroma of 3 to 6. It is loam or silt
loam.

Eel series

The Eel series consists of deep, moderately well
drained, moderately permeable scils on bottom land.
These soils formed in loamy alluvial deposits. Slopes
range from 0 to 2 percent.

Eel soils are commonly adjacent to Genesee and Shoals
soils on the landscape. Genesee soils have no mottles in
the upper 40 inches of the solum. They occupy higher
positions on the landscape than Eel soils. Shoals soils are
wetter than Eel sofls and are in more depressional areas.
Shoals soils dominantly have chroma of 2 or less.

Typical pedon of Eel siit loam in a pasture 600 feet
south and 400 feet east of the northwest corner of see. 13,
T.15N,R. 10 W,

Ap—0 to 4 inches; dark grayish brown (10YR 4/2) silt loam; moderate
medium granvlar structure; friable; many fine voots; neutral;, clear
smooth boundary.

Cl—4 to 15 inches; dark brown (10YR 4/3) loam; weak fine pranular
structure; friable; many fine roots; slightly acid; clear smooth boun-
dary.

C2—16 to 21 inches; dark brown (10YR 4/3) loam; few medium faint
dark prayish brown (10YR 4/2) mottles; weak fine granular struc-
ture; friable; common fine roots; slightly acid; clear smooth bounda-

ry.

C3—21 to 36 inches; dark brown (10YR 4/3) sandy loam; common medi-
um distinet grayish brown (10YR 5/2) mottles; weak fine granular
structure; very friszble; common fine roots; neutral; clear smooth
boundary.

C4—36 to 60 inches; dark brown (10YR 4/3) loam; common medium
distinet grayish brown (10YR 5/2) mottles; weak fine granular
structure; friable; few fine roots; neutral.

The Ap horizon has hue of 10YR, value of 3 to 5, and chroma of 2 or
3. It is dominantly silt loam or loam, but the range includes silty clay
loam, clay loam, and sandy loam. Reaction is slightly acid or neutral. The
C horizon has hue of 10YR, value of 4 to 6, and chroma of 3 or 4. It is
dominantly loam or silt loam, but it has layers ing from sandy loam
to silty clay loam. Reaction ranges from slightly acid to moderately al-
kaline.

Elston series

The Elston series consists of deep, well drained,
moderately rapidly permeable soils on terraces. These
soils formed in loamy glacial outwash and are underlain
by sand or sand and gravel, Slopes range from 0 to é per-
cent.

Elston soils are similar to Wea scils and are commonly
adjacent to Martinsville and Shipshe soils on the land-
scape. Wea soils contain more silt in the A horizon and
less sand in the B horizon than Elston soils, Martinsville
soils lack a mollic epipedon and contain less sand and
gravel in the B horizon than Elston soils. The solum in
Shipshe soils is thinner and contains more gravel than
that of Elston soils.

Typical pedon of Elston sandy loam, 0 to 2 percent
slopes, in a cultivated field 600 feet south and 100 feet
east of the northwest corner of see. 3, T. 19 N, R. 9 W,

Ap—0 to 10 inches; very dark gray (10YR 3/1) sandy loam, very dark
brown (10YR 2/2) crushed, dark gray (10YR 4/1) dry; moderate
medium granular structure; very friable; many fine roots; slightly
acid; abrupt smooth boundary.,
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Al12—10 to 15 inches; very dark brown (10YR 2/2) sandy lbam, very
dark grayish brown (10YR 3/2) erushed, dark grayish brown (10YR
4/2) dry; moderate medium granular structure; very friable; many
fine roots; slightly acid; clear smooth boundary.

B21t—15 to 20 inches; dark brown (10YR 3/3) sandy clay loam, dark
brown (10YR 4/3) dry, weak coarse subangular blocky structure;
friable; commmon medium roots; many medium pores; thin discon-
tinuous dark brown (10YR 3/3} clay films on some sand grains and
as bridging of sand grains; slightly acid; gradual wavy boundary.

B22-—20 to 26 inches; dark brown (10YR 4/3) sandy clay loam; weak
coarse subangular blocky structure; friable; common medium roots;
many medium pores; thin discontinuous dark brown (10YR 3/3) clay
films on some sand grains and as bridging of sand grains; medium
acid; gradual wavy boundary.

B23—26 to 36 inches; dark brown (7.5YR 4/4) sandy loam; weak coarse
subangular blocky structure; friable; common medivm roots; com-
mon medium pores; medium acid; gradual wavy houndary,

B3—36 to 72 inches; dark brown (7.5YR 4/4) loamy sand; weak very
coarse subangular blocky structure; very friable; common medium
roots; common medium pores; 2 percent fine gravel; medium acid;
clear wavy boundary.

C—72 to 80 inches; pale brown (10YR 6/3) sand; single grained; loose;
few fine roots; 3 percent fine gravel; strong effervescence (20 per-
cent caleium earbonate); moderately alkaline.

The solum is 48 to 72 inches thick. The sand fraction thronghout the
solum is medium to very coarse. The Ap horizon has hue of 10YR, value
of 2 or 3, and ¢hroma of 1 or 2. It is strongly acid to neutral Some
pedons have a thin A3 horizon. The B2t horizon has hue of 75YR and
10YR, value of 3 or 4, and chroma of 3 or 4. It is loam, sandy loam, or
sandy elay loam. It is strongly acid to slightly acid. The BS horizon typi-
cally has the same color range as the B2t horizon. It is loamy sand or
sand and is strongly acid to slightly acid. The C horizon has hue of
10YR, value of 6 or 6, and chroma of 3 to 6. It is sand or gravelly sand.
Reaction ranges from slightly acid to moderately alkaline.

Fincastle series

The Fincastle series consists of deep, somewhat poorly
drained, moderately slowly permeable soils on uplands.
These soils formed in loess and the underlying loamy gla-
cial till. Slopes range from 0 to 2 percent.

Fincastle soils are similar to Reesville scils and are
commonly adjacent to Ragsdale and Xenia soils on the
landseape. Reesville soils contain less sand in the lower
part of the solum than Fineastle soils. Ragsdale soils have
2 mollic epipedon and have mottles throughout the solum.
Xenia soils are moderately well drained and have mottles
in the middle part of the B horizon.

Typical pedon of Fincastle silt loam, 0 to 2 percent
slopes, in a cultivated field 150 feet east and 2400 feet
south of the northwest corner of sec. 22, T. 156 N., R. 10
W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt loam; moderate
medium granular strueture; friable; many fine roots; slightly acid;
abrupt smooth boundary.

A2—-32 to 12 inches; brown (I0YR 5/2) silt loam; common medium
distinct light browmish gray (10YR 6/2} mottles; moderate medium
platy strueture; friable; many fine roots; slightly acid; clear smooth
boundary.

B21t--12 to 20 inches; grayish brown (10YR 5/2) silty clay loam; many
medium distinet yellowish brown (10YR 5/6) and light brownish
gray (10YR 6/2) mottles; moderate medium subangular blocky
structure; firm; many fine roots; many fine pores; thin discontinu-
ous grayish brown (10YR 5/2) clay films on faces of some peds;
strongly acid; clear smooth boundary.

B22t—20 to 38 inches; yellowish brown (10YR 5/4) silty clay loam; many
medium distinet dark grayish brown (10YR 4/2) and light gray
(10YR 7/2) mottles; moderate coarse subangular blocky strueture;
firm; common fine roots; common fine pores; medium discontinuous
grayish brown (10YR 5/2) clay films on faces of some peds; slightly
acid; gradual smooth boundary.

TIB23t—33 to 50 inches; yellowish brown (10YR 5/4) clay loam; many
medium distinet grayish brown (10YR 5/2) mottles; weak coarse su-
bangular blocky structure; firm; few fine roots; few fine pores; thin
discontinuous dark grayish brown (10YR 4/2) clay films on faces of
some peds; few medium very dark grayish brown (10YR 3/2) iron
and manganese oxide concretions; slightly acid; abrupt wavy boun-

dary.

HC—50 to 72 inches; yellowish brown (10YR 5/4) and pinkish gray
(7.5YR 6/2) loam; massive; friable; 5 percent fine gravel; strong ef-
fervescence (35 percent calcium carbonate); moderately alkaline.

The solum is 42 to 66 inches thick. The thiclmess of the loess eap is 24
to 40 inches. The Ap horizon has hue of 10YR, value of 4 to G, and
chroma of 2. An Al horizon occurs in undisturbed areas. It is 2 to 3
inches thick and as hue of 10YR, value of 3 or 4, and chroma of 2. Tex-
ture is silt loam. The A2 horizon has hue of 10YR, value of 5 or 6, and
chromza of 2 or less. The surface layer iz generally strongly aeid to
slightly acid unless the soil is imed. The B2 horizon has hue of 75YR or
10YR, value of 4 to 6, and chroma of 1 to 4. Tt is strongly acid or medi-
um acid. The C horizon has hue of 10YR, value of 5, and chromz of 3 or
4, It generally has gray mottles and streaks. It is generally loam, but in
some pedons it is coarse silty elay loam. Reaction ranges from neutral to
moderately alkaline.

Flanagan series

The Flanagan series consists of deep, somewhat poorly
drained, moderately permeable soils on uplands. These
soils formed in loess and the underlying loamy glacial till.
Slopes range from 0 to 2 percent.

Flanagan soils are similar to Ipava soils and are com-
monly adjacent to Raub and Sable soils. Ipava soils
formed in more than 60 inches of loess. Raub soils have a
thinner loess cap than Flanagan soils. Sable soils have a
silty clay loam surface layer and are underlain with gla-
cial loam till or stratified outwash and glacial drift.

Typical pedon of Flanagan silt loam, 0 to 2 percent
slopes, in a cultivated field 100 feet north and 500 feet
west of the southeast corner of sec. 16, T. 16 N, R. 9 W,

Ap—0 to 12 inches; very dark brown (10YR 2/2) silt loam, broken and
crushed, gray (10YR 5/1) dry; moderate medium granuler structure;
friable; many fine roots; neutral; abrupt smooth boundary.

A3—12 to 16 inches; very dark gray (10YR 8/1) silt loam, broken and
crushed, dark gray (10YR 4/1) dry; wezk medium subangular blocky
structure; friable; many fine roots; slightly acid; clear smooth boun-
dary.

B21t—16 to 26 inches; very dark grayish brown (10YR 3/2) silty clay
loam; common medium distinet yellowish brown (10YR 5/6) and
light brownish gray (10YR 6/2) mottles; moderate medium subangu-
lar blocky structure; firm; many fine roots; many very fine pores;
many thin weak continuous dark grayish brewn (10YR 3/2) clay
films on faces of most peds; slightly acid; gradual wavy boundary.

B22t—26 to 35 inches; very dark grayish brown (10YR 3/2) silty clay
loam; many mediwm distinct yellowish brown (10YR 5/6) and light
brownish gray (I0YR 6/2) mottles; strong coarse subangular blocky
structure; firm; many fine roots; many very fine pores; many thin
continuous very dark grayish brewn (10YR 3/2) clay films on faces
of most peds; slightly acid; gradual wavy boundary.

B23t—35 to 49 inches; light brownish gray (10YR 6/2) silty clay loam;
many medium distinct brownish yellow (10YR 6/6) mottles; weak
coarse subangular blocky structure; firm; common fine roots; few
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fine pores; many thin continuous very dark grayish brown (10YR
4/2) clay films on faces of most peds; common continuous very dark
grayish brown (10YR 8/2) organic coatings on some peds; neutral;
gradual wavy boundary,

B31—49 to 58 inches; mottled yellowish brown (10YR 5/6) and gray
(10YR 6/1) silt loam; weak coarse subangular blocky structure; fria-
ble; few fine roots; few fine pores; mildly alkaline; gradual wavy
boundary.

TIB32—58 to 66 inches; mottled yellowish brown (10YR 5/6) and gray
(10YR 6/1) silt loam; weak coarse subangudar blocky structure; fria-
ble; few fine roots; few fine pores; 5 to 10 percent fine gravel;
mildly alkaline; gradual wavy boundary.

IIC—66 to 84 inches; mottled yellowish brown (10YR 5/6) and gray
(10YR 6/1) loam; massive; friable; 5 percent fine gravel: slight ef-
fervescence (20 percent caleitm carbonate); moderately atkaline.

The selum is 48 to 66 inches thick, The thickness of the solum coin-
cides with the depth to effervescent material, The loess is commonly 50
to 60 inches thick, but the solum did not form entirely in loess. The Ap
horizon has hue of 10YR, value of 2 or 8, and chroma of 1 or 2, The A
horizon is commonly silt loam, but in some pedons it is silty elay loam in
the lower part. Reaction is slightly acid or neutral. The B2 horizon has
hue of 10YR, value of 3 to 6, and chroma of 2 to 4. Mottles have hue of
10YR, value of 5 to 7, and chroma of 1 to 8 The [IB harizon is silt loam,
loam, or clay loam. Reaction ranges from medium acid to mildly alkaline.
The C horizon has hue of 10YR, value of 5 to 7, and chroma of 1 to & It
is commonly loam, but in some pedons it is silt loam, clay loam, or silty
clay loam. Reaction is neutral to moderately alkaline.

Fox series

The Fox series consists of well drained, moderately
permeable soils that are moderately deep over sand and
gravel. These soils formed in loamy glacial outwash on
terraces. Slopes range from 0 to 12 percent.

Fox soils are similar to Shipshe soils and are adjacent
to Ockley and Rodman seils. Shipshe soils have a mollic
epipedon and contain more gravel in the B horizon than
Fox soils. Ockley soils have a solum that is more than 40
inches deep. Rodman soifls are shallower than Fox soils
and are steep or very steep.

Typical pedon of Fox loam, 0 to 2 percent slopes (fig.
12), [in a ecultivated field 1,140 feet north and 540 feet
west of the center of see. 27, T. 19 N, R. 9 W.

Ap—0 to 8 inches; dark brown (10YR 4/3) loam; moderate medium
granular structure; friable; many fine roots; slightly acid; abrupt
smooth boundary. :

A28 to 11 inches; dark brown (10YR 4/3) leam; moderate medium
granular structure; friable; many fine roots; neutral; abrupt wavy
boundary,

B21t—11 to 15 inches; dark brown (75YR 4/4) gravelly clay loam;
moderate medium and coarse subangular blocky structure; firm;
many fine roots, many fine pores; thin discontinuous dark brown
(T5YR 4/2) elay films on gravel and as bridging of gravel; 20 per-
cent gravel; medium acid; gradual wavy boundary.

B22t—156 to 20 inches; dark brown (T5YR 4/4) gravelly clay loam;
moderate medium and coarse subangular blocky structure; firm;
commeon fine roots; many fine pores; thin discontinuous dark brown
(THYR 4/2) clay films on gravel and as bridging of gravel; 20 per-
cent fine gravel; medium acid; gradual wavy boundary.

B23t—20 to 25 inches; dark brown (T5YR 4/4) gravelly clay loam; weak
medivm and coarse subangular blocky structure; firm; few fine
roots; common fine pores; thin discontinuous dark brown {(T5YR
4/2) clay films on gravel and as bridging of gravel: 30 percent
gravel; medium acid; gradual wavy boundary.

B3t—25 to 34 inches; dark brown (7.5YR 4/4) gravelly clay loam:
moderate medium subangular blocky structure; firm; few fine roots;

commaon fine pores; thin discontinuous dark brown (Z.5YR 4/2) clay
films on faces of some peds: 20 percent gravel; very dark gravish
brown (10YR 3/2} stains on faces of peds; neutral; abrupt irregular
boundary.

I[IC—34 to 6 inches; vellowish brown (10YR 5/) comrse sand and very
gravelly coarse sand; weakly stratified: single grained: loose; few
fine roots; 30 percent gravel; strong effervescence (5 percent calei-
um carbonate); moderately. alkaline,

The solum is 24 to 40 inches thick. The Ap horizon has hue of YR,
value of 4 or 5, and chroma of 2 or 3. It is loam, sandy loam, or clay
loam. It is slightly acid or neutral. The A2 horizon, wherve present, has
hue of 10YR, value of 4 or 5, and chroma of 1 to 3. It is loam, sandy
loam, or clay loam. It is slightly acid or neutral. The Bt horizon has hue
of 5YR, T5YR, or WOYR; value of 3 or 1; and chroma of 3 or 4. It is
loam, gravelly clay loam, or sandy clay loam. In some pedons, tongues of
the B3t horizon extend several inches into the IIC horizon. Reuaction is
neutral or mildly atkaline near the contact with the IIC horizon. The 11C
horizon has hue of MYR, value of 5 or 6, and chromu of 3 or L [t is
mildly alkaline or moderately alkaline.

Genesee series

The Genesee series consists of deep, well drained,
moderately permeable soils on bottom land. These soils
formed in loamy alluvial deposits. Slopes range from 0 to
2 percent.

Genesee soils are commonly adjacent to Armiesburg,
Eel, and Stonelick soils on the landscape. Armiesburg
soils have a mollic epipedon and contain less sand in the
solum than Genesee soils. Eel soils are mottled below a
depth of 20 inches. They are on flats or in slightly depres-
sional areas. Stonelick soils are more sandy than Genesee
soils and are in slightly higher positions nearer the
stream.

Typical pedon of Genesee silt loam in a cultivated fiell
2,000 feet north and 1200 feet east of the southwest
corner of sec. 26, T. 17 N, R. 9 W.

Ap—0 to 10 inches; dark brown (10YR 3/3) silt loam; moderate granular
structure; friable; many fine roots; neutral; abrupt smooth bounda-

ry.

C1—10 to 18 inches; dark yellowish brown (10YR 3/4)} loum; moderate
fine granular structure; friable; many fine roots; neutral; abrupt
smooth boundary.

C2--18 to 32 inches; dark brown (10YR 4/3) silt loam; weak medium su-
bangular blocky structure; friable; many fine roots; neutral; clear
smooth boundary.

C3—32 to 56 inches; dark brown (10YR 4/3) silt loam; weak medium su-
bangular blocky structure; friable; common fine roots; mildly al-
kaline; gradual wavy boundary.

C4—56 to 72 inches; dark yellowish brown (10YR 4/4) silf loam; mas-
sive; friable; eommon fine roots; slight effervescence (7 percent cal-
cium carbonate); moderately alkaline,

The soil ranges from slightly acid to moderately alkaline throughout.
Free earbonates typically are above a depth of 25 to 34 inches. The Ap
horizon has hue of 10YR, value of 3 to 5, and chroma of 2 to 4. It is
dominantly silt loam or loam, but the range includes silty clay loam and
sandy loam. The C horizon hus hue of 10YR, value of 4 or 5, and chroma
of 2 to 4. It is dominantly silt loam or loam, but it has luyers ranging
from sandy loam to silty clay loam.

Gosport series

The Gosport series consists of moderately deep,
moderately well drained, very slowly permeable soils on
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terraces and uplands. These soils formed in residuum
over shale and sandstone. Slopes range from 50 to 70 per-
cent.

Gosport soils are commonly adjacent to Hennepin, High
Gap, and Shadeland soils, Hennepin soils contain less clay
in the solum than Gosport soils, are more nearly neutral
throughout, and are in a slightly higher position on the
landscape. They formed in a thin layer of loess over
Wisconsin glacial till. High Gap and Shadeland soils have
an argillic horizon. High Gap soils are nearly level to
gently sloping, They have a thin cover of glacial drift
over sandstone bedrock. Shadeland soils are nearly level,
They formed in a thin layer of loess and glacial drift over
sandstone bedrock. Also, they are mottled in the subsoil

Typical pedon of Gosport shaly silt loam, 50 to 70 per-
cent slopes, in a wooded area 500 feet north and 700 feet
east of the southwest corner of sec, 23, T. 16 N, R. 9 W.

02—1 inch to 0; black (10YR 2/1) undecomposed and decomposed leaf
litter.

Al—0 to 3 inehes; very dark brown (10YR 2/2) shaly silt loam;
moderate medium granular structure; friable; many fine roots;
slightly acid; pradual wavy boundary.

A2-3 to 9 inches; grayish brown (25Y 5/2) shaly silty clay loam; weak
coarse subangular blocky structure; firm; many fine roots; 15 per-
cent weatherad sandstone fragments; medium aecid; clear wavy
boundary.

B2—9 to 16 inches; clive brown (25Y 4/4) shaly silty clay loam;
moderate medium subangular blocky structure; firm; many fine
roots; 15 percent weathered sandstone fragments; strongly acid;
clear wavy boundary.

B3--16 to 25 inches; olive (5Y 5/3) shaly silty elay loam; weak coarse su-
bangular blocky structure; firm; few fine roots; strongly acid; clear
wavy boundary.

Cr—25 to 40 inches; light olive gray (5Y 6/2) clay shale; massive; very
firm; medium acid.

The thickness of the solum ranges from 10 to 28 inches. The Al
horizon has hue of 10YR, value of £ to 4, and chroma of I or 2 Texture
ranges from shaly silt loam to clay loam. The A2 horizon has hue of
25Y, value of 3 to 5, and chroma of 2 or 3. The surface layer is very
strongly acid or strongly acid, The B2 horizon has hue of 25Y to T5YR,
value of 4 to 6, and chroma of 3 or 4. The B2 horizon has hue of 25Y to
BY, value of 5, and chroma of 2 or 3. It ranges from shaly silty clay loam

to clay and from extremely acid to medium acid. The Cr horizon has hue
of 5Y to T5YR, value of 6 to 8, and chroma of 2 to 6.

Hennepin series

The Hennepin series consists of deep, well drained,
moderately slowly permeable soils on uplands. These soils
formed in loamy glacial till. Slopes range from 25 to 50
percent.

Hennepin scils are adjacent to Miami, Russell, and
Xenia soils on the landscape. Miami, Russell, and Xenia
soils are less sloping than Hennepin soils, have a thicker
loess cap, and have a deeper solum. Also, they have an ar-
gillic horizon,

Typical pedon of Hennepin loam, 25 to 50 percent

slopes, in a wooded area 1,800 feet south and 100 feet
west of the northeast corner of see. 33, T. 16 N, R. 9 W.

A1—0 to b inches; dark gray (10YR 4/1) loam; moderate medium granu-
lar structure; friable; many roots; neutral; clear smooth boundary.

B—5 to 13 inches; dark brown (10YR 4/3) loam; moderate medium
granular structure; friable; many fine roots; few fine pores; 3 per-
cent fine gravel; many fine dark gray (10YR 4/1) organic coatings in
root channels; neutral; clear wavy boundary.

C1—13 to 20 inches; brown (10YR 5/3) loam; few fine faint pale brown
(10YR 6/3) and few fine distinct yellowish brown (10YR 5/6} mot-
tles; massive; friable; common fine roots; 3 pereent fine gravel;
mildly alkaline; clear smooth boundary.

C2—20 1o 60 inches; gray (10YR 6/1) loam; many medium distinct pale
brown (10YR 6/3) mottles; massive; frable; few roots; 3 percent
fine gravel; slight effervescence (7 percent caleium carbonate);
moderately alkaline.

The solum is 12 to 20 inches thick It is very weakly expressed. The
content of coarse fragments ranges from 1 to 4 percent. The A horizon
has hue of 10YR, value of 4 or 5, and chroma of 1 or 2 It is commonly
loam, but the range includes silt loam, sandy loam, and clay leam. Reac-
tion is slightly acid or neutral. The B horizon has hue of 10YR, value of
4 to 6, and chroma of 3 or 4. The range in texture is similar to that of
the A horizon. Reaction is slightly acid to moderately alkaline. The C
horizon has hue of 10YR, value of 5 or G, and chroma of 1 to 3. It is
loam or clay loam. It is mildly alkaline or moderately alkaline.

High Gap series

The High Gap series consists of moderately deep, well
drained, moderately permeable soils on terraces. These
soils formed in loess and glacial drift over sandstone
bedrock. Slopes range from 2 to 6 percent.

High Gap eoils are similar to Fox soils and are com-
monly adjacent to Gosport and Shadeland soils on the
landscape. Fox soils contain more gravel in the subsoil
than High Gap soils and are underlain with sand and
gravel. Gosport soils contain more clay in the solum than
High Gap soils and are steeper. They are underlain with
ghale and sandstone. Shadeland soils are mottled in the B
horizon. -

Typical pedon of High Gap silt loam, 2 to 6 percent
slopes, in a pasture 900 feet north and 900 feet west of
the southeast corner of sec, 15, T, 19 N, R. 9 W,

Ap—0 to 8 inches; dark brown (10YR 4/3) silt loam; moderate medium
granular structure; friable; many fine roots; strongly acid; abrupt
smooth boundary.

IIB2t—8 to 34 inches; yellowish browm (10YR 6/6) and pale brown
(10YR 6/3) clay loam; moderate medium subangular blocky strue-
ture; firm; common fine roots; few fine pores; 5 percent sandstone
fragments; thin discontinuous dark yellowish brown (10YR 4/4) clay
films on faces of some peds; few fine black (10YR 2/1) iron and
manganese oxide eoncretions; strongly acid; clear smooth boundary,

IIB3t—34 to 38 inches; yellowish brown (10YR 5/4 and 5/8) channery
elay loam; moderate medium subangular blocky structure; firm; few
fine roots; few fine pores; thin discontinuous dark yellowish brown
(160YR 4/4) clay films on faces of some peds; 26 percent sandstone

ents; strongly acid; abrupt smooth boundary.

ITITR—38 inches; hard sandstone.

The thickness of the solum ranges from 24 to 40 inches. The thickness
of loess cap is less than 10 inches. The Ap horizon haz hue of 10YR,
value of 4 or 5, and chroma of 2 or 3. It is strongly acid or very strongly
acid. The B2 horizon has hue of T6YR or 10YR, value of 4 to 6, and
chroma of 3 to 6. It is silty clay loam or clay loam. The B3 horizon has
hue of 10YR, value of 4 or 5, and chroma of 4 to 8. It is channery clay
loam or clay loam. The B horizon ranges from medium acid to very
strongly acid. The R horizon i3 commonly sandstone or interbedded
sandstone and shale.
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Ipava series

The Ipava series consists of deep, somewhat poorly
drained, moderately slowly permeable soils on uplands.
These soils formed in loess. Slopes range from 0 to 2 per-
cent.

Ipava soils are similar to Flanagan and Raub soils and
are adjacent to Sable soils on the landscape. Flanagan
soils formed in 40 to 60 inches of loess and in the underly-
ing loamy glacial till. Raub soils formed in 22 to 42 inches
of loess and in the underlying loamy glacial till. Sable
soils do not have an argillic horizon. They are in wetter,
more depressional areas than Ipava soils and contain
more clay in the surface layer. They are underlain with
glacial till, outwash, or drift.

Typical profile of Ipava silt loam, 0 to 2 percent slopes,
in a cultivated field 400 feet west and 2,375 feet south of
the northeast corner of sec. 17, T. 19 N, R. 9 W.

Ap—0 to 8 inches; very dark brown (10YR 2/2) silt loam, dark grayish
brown (10YR 4/2) dry; moderate medium gramilar structure; fria-
ble; many fine roots; neutral; abrupt smooth boundary.

Al2—8 to 12 inches; very dark gray (M0YR 3/1) silt loam, dark grayish
brown (10YR 4/2) dry; moderate medium gramular structure; fria-
ble; many fine roots; neutral; clear smooth houn

A3—12 to 18 inches; dark grayish brown (10YR 4/2) silt loam, prayish
brown (10YR 5/2) dry; moderate medium gramilar structure; fria-
ble; many fine roots; neutral; clear smooth boundary.

B21t—18 to 26 inches; dark grayish brown (10YR 4/2) silty clay loam;
many medium distinet yellowish brown (10YR 5/6) mottles;
moderate medium subangular blocky struceture; firmy; common fine
roots; common fine pores; thick continuous brown (10YR 4/3) clay
films on faces of most peds; very dark grayish brown (10YR 3/2)
organic coatings on faces of some peds; medium acid; clear smooth
boundary.

B22t—26 to 32 inches; light brownish gray (10YR 6/2) silty clay loam;
many distinet yellowish brown (10YR 5/6) mottles; moderate medi-
um subangular blocky structure; firm; common fine roots; eommon
fine pores; thick continuous brown (10YR 4/8) clay films on faces of
most peds; very dark grayish brown (10YR 8/2) organie coatings on
faces of some peds; medium acid; gradual smooth houndary.

B23t—32 to 43 inches; grayish brown (10YR 5/2) silty clay loam; many
coarse distinct yellowish brown (10YR 5/6) mottles; weak coarse su-
bangular blocky strueture; firm; common fine roots; common fine
pores; thick dark yellowish brown (10YR 4/4) elay films on faces of
most peds; very dark brown (10YR 2/2) organic coatings on faces of
some peds; slightly acid; diffuse smooth boundary.

B3—43 to 51 inches; light gray (10YR 7/2) silt loam; common medium
distinet yellowish brown (10YR 5/6) mottles; weak coarse subangu-
lar blocky structure; friable; few fine roots; few fine pores; black
(10YR 2/1) organic coatings on faces of most peds; neutral; clear
smooth boumdary.

C—51 to 72 inches; light gray (10YR 7/2) silt loam; common medium
distinct yellowish brown (I0YR 5/6) mottles; massive; friable;
strong effervescence (20 percent ealeiwm carbonate); moderately al-
kaline.

The solum is 40 to 60 inches thick. The Ap horizon has hue of 10YR,
value of 2 or 3, and chroma of 1 or 2. The A horizon is dominantly silt
loam but ranges to silty clay loam in the lower part. Reaction is slightly
acid or neutral. A Bit horizon is in some pedons. The B2t horizon has
hue of 25Y to 10YR, value of 4 to 6, and chroma of 2 to 4. It has many
mottles, which have hue of 10YR, value of 5 or 6, and chroma of 2 to 6.
The C horizon has hue of 25Y or 10YR, value of 5 to 7, and chroma of 2
or 3. Mottles have hue of 10YR, value of 6 to 7, and chroma of 4 to 6.
Reaction is mildly alkaline or moderately alkaline.

Martinsville series

The Martinsville series eonsists of deep, well drained,
moderately permeable soils on terraces. These soils
formed in loamy glacial outwash and are underlain by
stratified silt and sand. Slopes range from 0 to 6 percent,

Martinsville soils are similar to Rush soils and are com-
monly adjacent to Ockley and Whitaker soils on the land-
scape. Rush soils contain more silt in the solum than Mar-
tinsville soils and contain gravel in the lower part of the
B horizon. Ockley soils are more gravelly in the lower
part of the solum than Martinsville soils. Whitaker soils
are somewhat poorly drained and have mottles
throughout the B horizon. They are on flats or in slight
depressions in the landscape.

Typical pedon of Martinsville loam, 0 to 2 percent
slopes, in a cultivated field 50 feet north and 1,200 feet
east of the southwest corner of sec. 7, T. 19 N, R. 9 W.

Ap—0 to 8 inches; dark brown (10YR 4/3) loam; moderate fine granular
structure; friable; many roots; neutral; abrupt smooth boundary.
A28 to 13 inches; dark yellowish brown (10YR 4/4) loam; weak medi-

um platy structure; frisble; many roots; neutral; dear smooth boun-

dary.

B1t—13 to 17 inches; dark brown (7.5YR 4/4) clay loam; moderate medi-
um subangular blocky structure; firm; commen fine roots; many fine
pores; thin discontinuous dark brown (7.6YR 4/4) clay filrns on faces
of some peds; slightly acid; clear smooth houndary.

B21t—17 to 30 inches; dark brown (75YR 4/4) clay loam; strong medium
subangular blocky structure; firm; comion fine roots; many fine
pores; thin continuous dark brown (T5YR 4/4) clay films on faces of
most peds; very dark grayish brown (10YR 3/2) organic coatings on
faces of some peds; strongly acid; clear smooth boundary.

B22t— 30 {0 46 inches; dark yellowish brown (10YR 4/4) clay loam;
moderate medium subangular blocky strueture; firm; commeon fine
roots; eommon fine pores; thin continuous dark brown (10YR 4/3)
clay films on faces of most peds; very dark grayish brown (10YR
8/2) organic coatings on faces of some peds; strongly seid; gradual
smooth

B23t—46 to 60 mches yellowish brown (10YR 5/6) clay loam; weak
coarse subangular blocky structure; firm; few fine roots; few fine
pores; thin discontimous dark yellowish brown (10YR 4/4) clay
films on faces of some peds; slightly acid; gradual smooth boundary.

IIC—60 to 72 inches; yellowish brown (10YR 5/4} stratified fine sand
and sandy clay loam; single grained; loose; few roots; slight effer-
vescence (8 percent calcium carbonate); moderately atkaline.

The solum is 44 to 66 inches thick. The Ap horizon has hue of 10YR,
value of 4 or 5, and chroma of 2 to 4. It is loam or silt loam and, less
cammonly, fine sandy loam er sandy loam. Reaction ranges from medi-
um acid to neutral. The A2 horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. It is loam or silt loam. Reaction ranges from medium
acid to neutral. The B2 horizon has hue of 75YR and 10YR, value of 4
to 6, and chroma of 3 to 6. It is dominantly clay loam but ranges from
sandy loam to silty clay loam. Reaction ranges from strongly acid to
neutral. The TIC horizon has hue of 10YR, value of 4 or 5, and chroma
of 3 or 4. It is stratified silt loam, loam, sandy loam, and sand.

Miami series

The Miami series consists of deep, well drained soils on
uplands. These soils are moderately perineable in the
solum and moderately slowly permeable in underlying till.

They formed in loess and the underlying loamy glacial till.
Slopes range from 6 to 18 percent.
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Miami soils are similar to Alford and Russell soils and
are commonly adjacent to Xenia soils on the landscape.
The solum in Alford and Russell soils is deeper than that
in Miami soils and contains more silt. Alford soils formed
in loess that is more than 5 feet thick. Russell soils
formed in 20 to 40 inches of loess and in the underlying
till. Xenia soils have mottles in the middle part of the B2
horizon. They have a thicker loess eap and a thicker
solum than Miami soils.

Typieal pedon of Miami silt loam, 12 to 18 percent
slopes, eroded, in a pasture 2,100 feet east and 2,000 feet
north of the southwest corner of sec. 5, T. 14 N, R.9 W.

Ap—0 to 6 inches; dark brown (10YR 4/3) sflt loam; moderste fine and
medium granular structure; friable; many roots; slightly acid;
abrupt smooth boundary.

IIB21t—6 to 15 inches; yellowish brown (10YR 5/6) and brown (10YR
5/3) elay loam; moderate medium subangular blocky structure; firm;
eommon roots; many fine pores; few thin continuous dark brown
(7.5YR 4/4) elay films on faces of most peds; 5 percent fine gravel;
medium acid; clear smocth boundary.

ITB22t—15 to 28 inches; dark yellowish brown (10YR 4/4) and yellowish
brown (10YR 5/6) sandy clay loam; moderate medium and coarse
subangular blocky strueture; firm; common roots; common fine
pores; few thin discontinuons dark brown (75YR 4/4) elay Tms on
faces of some peds; 5 percent fine gravel; neutral; clear wavy boun-

dary.

IIC—28 to 60 inches; pale brown (10YR 6/3) loam; massive; friable; 10
percent fine gravel; slight effervescence (20 percent ecaleium car-
bonate); moderately alkaline.

The thickness of the solum ranges from 24 to 36 inches. It generally
coincides with the depth to carbonates. The Ap horizon has hue of
10YR, value of 4 of B, and chroma of 2 to 4. The A2 horizon, where
present, has hue of 10YR, value of 5, and chroma of 3 or 4. The A
horizon is dominantly silt loam but is clay loam in some severely eroded
areas. Reaction ranges from medium acid to neutral. The B2t horizon
has hue of 7.5YR or 10YR, value of 4 or 5, and chroma of 3 to 6. It is
clay loam, sandy elay loam, or loam. Reaction ranges from strongly acid
to neutral. The C horizon has hue of 10YR, value of 5 or 6, and chroma
of 3 to 8. It is loam or sandy loam. It is mildly or moderately alkaline.

Ockley series

The Ockley series consists of deep, well drained,
moderately permeable soils on terraces. These soils
formed in loess and loamy glacial outwash and in the un-
derlying stratified sand and very gravelly sand. Slopes
range from 0 to 6 percent.

Ockley soils are similar to Fox soils and are commonly
adjacent to Martinsville and Shipshe soils. Fox and
Shipshe soils have a thinner solum than Ockley soils. Mar-
tinsville soils contain no gravel in the solum, and Shipshe
soils have a mollic epipedon and have a high content of
gravel in the solum.

Typical pedon of Ockley silt loam, 0 to 2 percent slopes,
in a cultivated field 500 feet north and 400 east of the
southwest corner of sec. 22, T. 19 N, R. 9 W.

Ap—0 to 7 inches; dark brown (10YR 3/3) silt loam; moderate medium
granular strueture; frisble; many fine roots; neutral; abrupt smooth
boundary.

A2—7 to 11 inches; dark brown (10YR 3/3) silt loam; moderate medium
granular strueture; friable; many fine roots; neutral; clear smooth

boundary.

Blt—11 to 17 inches; brown (10YR 5/3) silt loam; weak medium suban-
gular blocky structure; firm; many fine roots; few fine pores; thin
discontinuous dark brown (10YR 4/3) clay films on faces of some
peds; neutral; clear smooth boundary.

ITB21t—17 to 32 inches; dark brown (75YR 4/4) clay loam; moderate
medium snbangular blocky structure; firm; common fine roots; eom-
men fine peres; thin continuous dark brown (T5YR 4/4) clay films
on faces of most peds; slightly acid; gradual wavy boundary.

HB22t—32 to 46 inches; dark brown (75YR 4/4) sandy clay loam; weak
coarse subangular blocky structure; firm; common fine roots; eom-
mon fine pores; thin discontinuovs very dark grayish brown (10YR
3/2) clay films on faces of some peds; 5§ percent fine gravel; medium
acid; clear wavy boundary.

ITB23t—46 to 58 inches; dark brown (7.5YR 4/4) gravelly clay loam;
moderate medium angular blocky structure; firm; few fine roots;
few fine pores; thin dark brown (75YR 3/2) clay films on faces of
some peds; 25 percent coarse gravel, medium acid; gradual wavy
boundary.

IIC—58 to 72 inches; yellowish brown (10YR 5/4) coarse sand and very
gravelly coarse sand; single grained; loose; few fine roots; 60 per-
cent coarse gravel; slight effervescence (16 percent caleium car-
bonate); moderately alkaline.

The solum is 48 to 60 inches thick. The Ap horizon has hue of 10YR,
valie of 3 to 5, and chroma of 3 to 6. The A2 horizon has hue of 10YR,
value of 3 to 5, and chiroma of 3 to 6. Texture is loam or &ilt loam. Reac-
tion is slightly acid or neutral. The B2 horizon has hue of 75YR or
10YR, value 4 or 5, and chroma of 3 to 6. Reaction ranges from very
strongly acid to slightly acid. The C horizon has hue of 10YR, value of 5
or 6, and chroma of 3 or 4. Tt is coarse sand and gravelly coarse sand. It
is mildly alkaline cr moderately alkaline.

Palms series

The Palms series consists of very poorly drained soils
on bottom land. These soils formed in organic material
over mineral material. Permeability is moderately rapid in
the upper part and moderate in the lower part. Slopes
range from 0 to 2 percent.

Palms soils are adjacent to Eel, Shoals, and Sloan soils
on the landscape. Eel, Sloan, and Sheals soils formed in
mineral material. Eel soils are generally in the flatter,
higher lying positions on the landscape, and Sloan and
Shoals soils are in slightly depressional areas.

Typical pedon of Palms muck in an idle field 1,400 feet
west and 1,300 feet south of the northeast corner of seec.
28 T.1TN, R.9W.

Oal—0 to 17 inches; black (10YR 2/1) sapric material, black (N 2/0)
rubbed and pressed; about 5 percent fiber, 2 percent rubbed; weak
medium granular strueture; friable; many fine roots; neutral; clear
smooth boundary.

0a2—17 to 31 inches; black (N 2/0) sapric material, rubbed and pressed;
about 5 percent fiber, 2 percent rubbed; weak medium subangular
blocky structure; friable; few fine roots; neutral; elear smooth boun-
dary.

0a3—31 to 40 inches; black (N 2/0) sapric material, rubbed and pressed;
about 20 percent fiber, 5 percent rubbed; weak medium subangular
blocky structure; friable; few fine roots; neutral; abrupt smooth

boundary.

IICg—40 to 72 inches; gray (5Y 5/1) clay loam; comimon medhnmn distinet
light olive brown (25Y 5/6) mottles; massive; firm; many small snail
shells; few pebbles; slight effervescence (8 percent caleium car-
bonate);, moderately alkaline.

The organic layer is commonly 20 to 45 inches thick, but it ranges
from 16 to 50 inches in thickness. The Oa horizon is black (N 2/0, T5YR
2/1, or 10YR 2/1). It is mainly sapric material, but some pedons contain
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a small amount. of hemie material. The organic part of the subsurface
horizons have hue of 75YR or 10YR, value of £ or 8, and chroma of 1 to
3. Some horizons have hue of N and value of 2 or 3. The organic materi-
al in these layers is dominantly saprie material. Some pedons have thin
layers of fibric material. The IICg horizon has hue of 25V, 5Y, or 10YER;
value of 3 or 4; and chroma of 1 or 2, It is silt loam, loam, clay loam, fine
my loam, or silt. Reaction ranges from slightly acid to moderately al-
.

Plano series

The Plano series consists of deep, well drained and
moderately well drained, moderately permeable soils on
uplands. These soils formed in loess or silty material and

loamy glacial outwash and are underlain with stratified
sand. Slopes ranges from 0 to 2 percent.

Plano soils are similar to Proctor and Tama soils and
are adjacent to Raub soils. Proctor soils formed in thinner
deposits of loess and in the underlying glacial outwash.
Tama soils formed in thick deposits of loess or silty
material. Raub soils have mottles in the B horizon and
formed in loess and the underlying loamy glacial till.

Typical pedon of Plano silt loam, 0 to 2 percent slopes,

in a cultivated field 300 feet east and 600 feet south of
the center of sec. 21, T. 19 N, R. 10 W.

Ap—0 to 8 inches; very dark brown (10YR 2/2) silt loam, gray (10YR
5/1) dry; moderate medium granular structure; friable; many fine
roots; slightly acid; abrupt smooth boundary.

Al2—8 to 14 inches; very dark grayish brown (10YR 3/2) silt loam, gray
(10YR 5/1) dry; moderate medium gramilar structure: friable; many
fine roots; neutral; clear smooth boundary.

Bl—14 to 21 inches; dark brown (10YR 4/3) silt loam; weak fine and
medium subangular blocky structure; friable; many fine roots; com-
mon fine pores; medium acid; clear smooth boundary.

B21t—21 to 32 inches; dark yellowish brown (10YR 4/4) silty clay loam;
moderate medium subangular blocky structure; firm; common fine
roots; eommon fine pores; thin contimuous dark brown (10YR 4/3)
clay films on faces of most peds; medium acid; elear smooth bounda-
ry.

B22t—32 to 42 inches; dark yellowish brown (10YR 4/4) silty clay loam:
few medium faint dark brown (10YR 4/3) mottles; moderate medi-
um =and coarse subangular blocky structure; firm; common fine
roots; common fine pores; thin continuous very dark grayish brown
(10YR 8/2) clay films on faces of most peds; medium acid; elear
smooth boundary.

B3—42 to 48 inches; yellowish brown (10YR &/4) silt loam; few medium
faint brown (10YR 5/3) motiles; weak coarse subangular blocky
structure; friable; few fine roots; few fine pores; slightly acid; clear
wavy boundary.

IIC—48 to 72 inches; dark brown (75YR 4/4) stratified sandy loam and
fine sand; massive; friable; few fine roots: neutral.

The solum is 44 to 66 inches thick. The thiclmess of loess cap is 40 to
60 inches. The Ap horizon has hue of 10YR, value of 2 or 3, and chroma
of 1 to 3. The A3 horizon has hue of 10YR, value of 3, and chroma of 3
or 4. Reaction ranges from medium acid to neutral The B hotizon has
hue of 10YR, value of 4 or 5, and chroma of 3 or 4. Mottles have hue of
IOYR, value of 3 or 4, and chroma of 2 or 3. Reaction ranges from medi-
um zeid to neutral. The IIC horizon has hue of 75YR or 10YR, value of
4 or 5, and chroma of 8 to 6. It is generally stratified. It is sandy loam,

fine sandy loam, and fine sand. Reaction ranges from medium acid to
moderately alkaline,

Princeton series

The Princeton series consists of deep, well drained soils
that are moderately permeable in the upper part and
moderately rapidly permeable in the lower part. These
soils are on uplands. They formed in thick deposits of
wind-blown fine sand and silt. Slopes range from 8 to 15
percent.

Princeton soils are similar to Alford soils and are com-
monly adjacent to Miami and Russell soils on the land-
scape. Alford soils formed in deep loess. Miami and Rus-
sell soils formed in loess and the underlying loamy glacial
till.

Typical pedon of Princeton fine sandy loam, 8 to 15 per-
cent slopes, in a pasture 500 feet west and 1,100 feet
sonth of the northeast corner of sec. 29, T. I8 N, R. 10 W.

Ap—U to 6 inches; dark brown (10YR 4/3) fine sandy loam; weak medi-
um granular structure; friable; many fine roots; slightly acid; clear
smooth boundary.

A28 to 11 inches; dark yellowish brown (10YR 4/4) fine sandy loam;
moderate medium granular structure; friable; many fine roots;
slightly acid; clear smooth boundary.

B21t—11 to 19 inches; strong brown (7.5YR 5/6) sandy clay loam;
moderate medium subangular blocky structure; firm; many fine
roots; comimon fine pores; thin discontinuous dark brown (75YR
4/4) clzy films on faces of some peds; medium acid; elear smooth
boumdary.

B22t—19 to 35 inches; dark brown (75YR 4/4) sandy clay loam;
moderate medium angular and suhangular blocky structure; firm;
few fine roots; few fine pores; thin discontinuots dark brown
{(7.5YR 4/4) clay films on faces of some peds; strongly acid; clear
wavy boundary.

B23—35 to 44 inches; strong brown (7.5YR 5/6) sandy loam; weak coarse
subangular blocky structure; friable; few fine roots; few fine pores;
neutral; elear wavy boundary.

C—44 to 68 inches; yellowish brown (10YR 5/4) fine sand with a few
bands of dark brown (7.5YR 4/4) sandy loam; single grained; loose;
few fine roots; neutral

The solum is 40 to 50 inches thick. The Ap horizon has hue of 10YR,
value of 3 to 5, and chroma of  to 4. The A2 horizon has hue of 10YR,
value of 4 or 5, and chroma of 3 or 4. Reaction from medium acid
to neutral. The B2 horizon has hue of 5YR to 10YR, value of 4 to 6, and
chroma of 4 to 6. Texture is sandy loam, sandy clay loam, or light clay
loam. Reaction ranges from very strongly acid to neutral. The C horizon
has hue of 75YR or 10YR, value of 4 or 5, chroma of 3 to 6. It is
stratified. It is loamy sand, fine sand, fine sandy loam, or coarse silt.
Reaction ranges from slightly acid to moderately alkaline.

Proctor series

The Proctor series consists of deep, well drained and
moderately well drained, moderately permeable soils on
outwash plains. These soils formed in loess or silty
material and the underlying loamy glacial outwash and
are underlain with stratified sandy outwash. Slopes range
from 0 to 6 percent.

Proctor soils are similar to Martinsville soils and are
commonly adjacent to Plano and Raub soils. Martinsville
soils lack a mollic epipedon and have a thinner loess eap
than Proctor scils. Plano soils have a thicker loess cap.
Raub soils have mottles in the B horizon and formed in
loess and the underlying glacial till.
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Typical pedon of Proctor silt loam, 0 to 2 percent
slopes, in a cultivated field 2,800 feet south and 200 feet
west of the northeast corner of see. 28, T. 19 N, R. 10 W.

Ap—0 to 8 inches; very dark brown (10YR 2/2) silt loam, gray (10YR.
5/1) dry; moderate fine granular structure; friable; many fine roots;
neutral; clear smooth boundary.

A12—8 to 13 inches; very dark grayish brown (10YR 8/2) silt loam, gray
(10YR 5/1) dry; moderate medimmn granular structure; friable; many
fine roots; neutral; clear smooth boundary.

B1t--13 to 18 inches; dark brown (10YR 4/3) silt loam: moderate medi-
um subangular blocky structure; friable; many fine roots; common
fine pores; thin dark brown (10YR 4/8) elay films on faces of some
peds; dark discontinuons grayish brown (10YR 4/2) organic coatings
on faces of some peds; medium acid; elear smooth bo

B21t—1%8 to 34 inches; dark yelowish brown (10YR 4/4) silty c]ay loam;
moderate madivm subangular blocky structure; firm; common fine
roots; common fine pores; thin eontinuous dark brown (10YR 4/3)
clay films on faces of most peds; strongly acid; gradual wavy boun-
dary.

IIB3—34 to 50 inches; dark yellowish brown (10YR 4/4) stratified silt
loam and loam; moderate medium subangular blocky structure; fria-
ble; common fine roots; few fine pores; medium acid; gradual wavy
boundary.

IIC—60 to T2 inches; strong brown (T.5YR 5/6) stratified sandy loam
and loam; massive; friable; few fine roots; medium acid.

The solum is 46 to 60 inches thick. The loess eap ranges from 28 to 40
inches in thickness. The Ap horizon has hue of 10YR, value of 2 or 3,
and chromz of 1 to 3. The Al2 horizon has hue of 10YR, value of 3 or 4,
and chroma of 2 or 3. The A horizon is slightly acid or neutral. The Bl
horizon, if it cceurs, has hue of 10YR, value of 4 or 5, and chroma of 2 to
4. Tt is silt loam or silty clay loam. It is medium acid or slightly acid. The
B2t horizon has hue of 10YR, value of 4 to 6, and chroma of 3 or 4. The
IIB3 horizon commmonly is the same color as the B2t horizon. It is
generally stratified. It is silt loam or loam. Reaction ranges from
strongly acid to slightly acid. The IIC horizon is stratified. It has hue of
75YR or 10YR, value of 5, and chroma of 2 to 6. Texture is sandy loam,
loam, or silt loam. Reaction is medium acid or slightly acid.

Ragsdale series

The Ragsdale series consists of deep, very poorly
drained, slowly permeable, nearly level to slightly depres-
sional soils on uplands, These soils formed in loess. Slopes
range from 0 to 2 percent.

Ragsdale soils are similar to Sable soils and are ad-
jacent to Reesville and Xenia soils on the landscape. Sable
goils have a silty clay loam surface layer and are under-
lain with glacial loam till or stratified outwash and glacial
drift. They do not have an argillic horizon. Reesville and
Xenia =o0ils do not have a mollic epipedon and have a
thinner loess cap than Ragsdale soils. Also, Xenia soils
have mottles in the middie part of the B horizon.

Typical pedon of Ragsdale silt loam in a cultivated field
1,100 feet east and 800 feet north of the southwest corner
of sec. 32, T, 15 N, R. 9 W,

Ap—0 to 8 inches; very dark brown (10YR 2/2) silt loam; weak medium
granular strycture; friable; many fine roots; neutral; abrupt smooth
boundary.

Al2—8 to 13 inches; very dark grayish brown (10YR 3/2) silty clay
loam; moderate medium gramular structure; firm; many fine roots;
s]]ghtly acid; gradual wavy boundary.

B1—13 to 18 mches very dark grayish brown (25Y 3/2) silty clay loam;
COTHNON rnedlmn distinet brown (10YR 5/3) mottles; moderate medi-
um subangular blocky structure; firm; common fine roots; slightly
acid; clear smooth boundary.

B21t—18 to 34 inches; grayish brown (10YR 5/2) siltty clay loam; eom-
mon medium distinct very dark grayish browm (10YR 3/2) and yel-
lowish brown (10YR 5/4) mottles; moderate medium subangular
blocky structure; firm; commmon fine roots; eommon fine pores; thin
continuous gramsh brown (10YR 5/2) clay films on faces of most
peds; slightly acid; clear smooth boundary.

B22t— 34 to 46 inches; yellowish brown (10YR 5/4) silty clay loam; many
medium distinet very dark grayish brown (10YR 3/2) and light
brownish gray (10YR 6/2) mottles; moderate medium subangular
blocky structure; firmy few fine roots; few fine pores; thin continu-
-ous grayish brown (10YR 5/2) elay films on faces of most peds;
nentral; gradual smooth boundary.

C1—46 to 57 inches; mottled grayish brown (10YR 5/2) and yellowish
brown (10YR 5/6) silt loam; massive; friable; neuiral; clear smooth
boundary. )

1IC2—57 to 50 inches; yellowish brown (10YER 5/4) leam; common medi-
um distinet light brownish gray (10YR 6/2) mottles; massive; firia-
ble; slight effervescence (10 percent calefum carbonate); moderately
alkaline.

The solum is 40 to 60 inches thick The loess cap is 45 to 60 inches
thick. The Ap horizon has hue of 10YR, value of 2 or 3, and chroma of 1
or 2. The Al horizon has hue of 10YR, value of 2 or 3, and chroma of 1
or 2 Texture is silt loam or silty clay loam. Reaction is slightly acid or
neutral. The B horizon has hue of 25YR to 10YR, value of 3 to 5, and
chroma of 1 to 4. Mottles have hue of 10YR, value of 3 to 6, and chroma
of 2 Lo 6. Texture is silty clay loam or silt loam. The C horizon has hue
of 10YR, value of 5 or 6, and chroma of 2 to 6. It is mottled. Texture
ranges from silty clay loam to loam Reaction ranges from neutral to
moderately alkaline,

Raub series

The Raub series consists of deep, somewhat poorly
drained, slowly permeable soils on uplands. These soils
formed in loess and the underlying loamy glacial till.
Slopes range from 0 to 2 percent.

Raub soils are similar to Ipava soils and are adjacent to
Flanagan and Sable soils. Ipava soils are more clayey in
the control section than Raub soils. Flanagan soils have a
thicker loess eap than Raub soils. Sable soils have a silty
clay loam surface layer and are underlain with loam gla-
cial till or stratified outwash and glacial drift.

Typical pedon of Raub silt loam, 0 to 2 percent slopes,
in a cultivated field 300 feet east and 100 feet north of
the southwest corner of sec. 8, T. 15 N, R. 10 W.

Ap—0 to 7 inches; very dark brown (10YR 2/2) silt loam, gray (YR
5/1) dry; moderate medium granular structure; friable; many fine
roots; neutral; abrupt smooth boundary.

Al12—7 to 13 inches; very dark brown (10YR 2/2) silt loam, gray (10YR
5/1) dry; moderate medium granular structure; friable; many fine
roots; neutral; clear smooth boundary.

Bl1t—13 to 18 inches; very dark grayish brown (10YR 3/2) silty clay
loam; many medium faint brown (10YR 4/3) mottles; weak medium
subangular blocky structure; firm; many fine roots; thin discontinu-
ous very dark prayish brown (10YR 3/2) clay films on faces of some
peds; stightly acid; clear smooth boundary.

B21t—18 to 33 inches; yellowish brown (10YR 5/4) silty clay loam; many
medium distinct grayish brown (10YR 5/2) mottles; moderate medi-
um subangular blocky structure; firm; eommon fine roots; common
fine pores; thick contimicus very dark grayish brown (10YR 38/2)
clay films on faces of most peds; common fine very dark grayish
brown (10YR 3/2) organie coatings on faces of peds; medium acid;
clear smooth boundary. _

B22t—33 to 37 inches; yellowish brown (10YR 5/8) silty clay loam; many
medium distinet grayish brown (10YR 5/2) and pale brown (10YR
6/3) mottles; moderate medium subangular blocky structure; firm;
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commeon fine roots; common fine poves; thick continuous very dark
grayish brown (10YR 3/2) clay films on faces of most peds; medium
acid; clear smooth boundary.

HB23t—37 to 54 inches; mottled yellowish brown (10YR 5/6) and light
brownish gray (10YR 6/2) clay loam; moderate medium subangular
glocky structure; firm; common fine roots; eommon fine pores: thin

iscontinuous clay films on faces of some ; sli acid; clear
smooth bmmdary]a? pods; stightly

IIB3—54 to 62 inches; light brownish gray (10YR 6/2) loam; few fine
distinet yellowish brown (0YR 5/6) mottles; weak coarse subangu-
lar blocky structure; friable; few fine roots; few fine pores; neutral;
clear smooth boundary.

1IC-—82 to 72 inches; yellowish brown (10YR 5/4) loam; few fine distinct
grayish brown (10YR 5/2) mottles; massive; friable; strong effer-
vescence (25 percent calcium carbonate); moderately alkaline.

The solum is 42 to 66 inches thick. The loess cap is typically 36 to 40
inches thick but ranges from 22 to 42 inches. In some pedons, thin strata
of loam, clay loam, or sandy loam are at the contact point of the loess
and the till. The A horizon has hue of 10YR, value of 2 or 3, and chroma
of 1 or 2. Reaction ranges from medium acid to neutral. The B horizon
has hue of 25Y or 10YR, value of 4 or 5, and ehroma of 2 to 8. It is mot-
tled. Reaction is strongly acid or medium acid in the upper part and
neutral or mildly alkaline in the lower part. The C horizon has hue of
10YR, value of 5, and chroma of 1 to 4. It is loam or clay loam. It is
mildly alkaline or moderately alkaline,

Reesville series

The Reesville series consists of deep, somewhat poorly
drained, moderately permeable or moderately slowly
permeable soils on loess-covered uplands. These soils
formed in loess over till. Slopes range from 0 to 2 per-
cent.

Reesville soils are similar to Fincastle soils and are ad-
jacent to Ragsdale and Xenia soils. The lower part of the
B horizon in Fincastle soils formed in loamy glacial till.
Ragsdale soils have a mollic epipedon and are in the
wetter, more depressional areas.

Typical pedon of Reesville silt loam, 0 to 2 percent
slopes, in a cultivated field 600 feet north and 2,100 feet
east of the center of sec. 33, T. IT N, R. 9 W.

Ap—0 to 9 inches; dark grayish brown (I0YR 4/2) silt loam; moderate
medium granular structure; friable; many fine roots; neutral: abrupt
smooth boundary.

A2—9 to 12 inches; light brownish gray (10YR 6/2) silt loam; few medi-
um distinet dark yellowish brown (10YR 4/4) mottles; moderate
medium granular structure; friable; many fine roots; slightly acid;
clear smooth boundary.

B21t—12 to 25 inches; light brownish gray (10YR 6/2) silty clay Joam;
many medium distinet yellowish brown (10YR 5/6) mottles;
moderate medium subangular bloeky structure; firm common fine
roots; few fine pores; thin discontinucus brown (10YR 5/3) clay
films on faces on some peds; medium acid; clear smooth boundary.

B22t—25 to 88 inches; yellowish brown (10YR /6) silty clay loam; com-
mon medium distinct grayish brown (10YR 5/2) and many medium
distinct pale brown (10YR 6/3) mottles; moderate medium subangu-
lar blocky structure; firm; cornmon fine roots; few fine pores; thin
discontinuous yellowish brown (10YR 5/4) clay films on faces of
some peds; medium acid; clear smooth houndary.

C1—38 to 54 inches; yellowish brown (I10YR 5/6) silt loam; common
medium distinet grayish brown (10YR 5/2) and pale brown (10YR
6/3) mottles; weak coarse subangular blocky structure; friable; few
fine roots; strong effervescence (20 percent ecaleium carbonate);
moderately alkaline; elear smooth boundary.

IIC2—54 to 66 inches; brown (10YR 5/3) loam; common medium distinet
grayish brown (10YR 5/2), yellowish brown (10YR 5/6), and light

gray (10YR 7/2) mottles; massive; friable; few roots; 5 percent fine
gravel; strong effervesence (25 percent caldum earbonate);
moderately alkaline,

The solum iz 30 to 60 inches thick. The Ap horizon has hue of 10YR,
value of 4 or 5, and chroma of 2, Tt is slightly acid to neutral. The A2
horizon has hue of 10YR to 26YR, value of 4 to 8, and chroma of 2 to 4.
it is mottled. The B horizon has hue of 25Y to 10YR, value of 4 to 6,
and chroma of 2 to 6. I{ is mottled. It is silt loam or silty clay loam. The
B3 horizon is caleareous in some pedons. Reaction ranges from very
strongly acid to mildly alkaline throughout the B horizon. The C horizon
has hue of 10YR, value of 5 or 6, and chroma of 6. The IIC harizon has
hue of 10YR, value of 5 to 7, and chroma of 2 or 3.

Rodman series

The Rodman series consists of excessively drained,
very rapidly permeable soils on terraces above bottom
land. These soils are shallow over coarse sand and gravel.
They formed in loamy outwash over gravelly sand and
sand. Slopes range from 25 to 50 percent.

Rodman soils are adjacent to Fox and Shoals soils. Fox
soils lack a mollic epipedon and have a thicker solum than
Rodman soils. Shoals soils are on bottom land. They have
mottles in the C horizon, lack a mollic epipedon, and
formed in loamy alluvium.

Typical pedon of Rodman gravelly loam, 25 to 50 per-
eent slopes, in a forested area 50 feet west and 100 feet
south of the northeast corner of sec. 30, T. I8 N, R. 3 W.

Al—0 to 6 inches; very dark grayish brown (10YR 3/2) gravelly loam;
weak fine granular structure; friable; many fine roots; 5 percent
gravel; neutral; clear smooth boumdary.

B—6 to 11 inches; dark brown (T5YR 4/4) gravelly loam; weak fine
granular structure; friable; common fine roots; few fine pores; 15
percent. gravel; mildly alkaline; elear wavy boundary.

C—11 to 60 inches; yellowish brown (10YR 5/4) coarse sand and very
gravelly coarse sand; single grained; loose; 60 percent gravel; strong
effervescence (25 percent calcumn carbonate); moderately alkaline,

The sclum is 8 to 15 inches thick. The Al horizon has hue of 75YR or
10YR, value of 2 or 3, and chroma of 1 or 2 It is gravelly loam or sandy
loam. The B horizon has hue of 7.5YR or 10YR, value of 2 to 5, and
chroma of 3 or 4. It is loam or gravelly loam. Tt is neutral or mildly al-

kaline. The C horizon has hue of 10YR, value of 4 to 6, and chroma of 1

to 4.

Rush series

The Rush series consists of deep, well drained,
moderately permesable soils on uplands. These soils
formed in loess and outwash and are underlain with
stratified sand and gravelly sand. Slopes range from 0 to
6 percent.

Rush soils are similar to Russell soils and are adjacent
to Alford and Xenia soils. Russell soils contain less sand
and gravel in the lower part of the I1IB horizon than Rush
soils and have a IIC horizon of glacial loam till. Alford
soils formed in deep silt. Xenia soils have mottles in the
middle part of the B horizon.

Typical pedon of Rush siit loam, 0 to 2 percent slopes,
in a cultivated field 1,800 feet east and 800 feet south of
the northwest corner of sec. 21, T. 15 N, R, 9 W.
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Ap—0 to 8 inches; dark brown (10YR 4/3) silt loam; moderate medivm
granular structure; friable; many fine roots; slightly acid; clear
smooth boundary.

A28 to 11 inches; dark brown (10YR 4/3) silt loam; moderate medium
granular structure; friable; many fine roots; slightly acid; clear
wavy boundary.

B21t—11 to 34 inches; dark yellowish brown (10YR 4/4) silty clay loam;
moderate medium subangular blocky structure; firm; common roots;
few fine pores; thin discontinuous dark brown (7.5YR 4/4) clay films
on faces of some peds; slightly acid; abrupt wavy boundary.

IIB22t-—34 to 40 inches; dark yellowish brown (10YR 4/4) clay loam;
moderate medium subangular blocky structure; firm; common fine
roots; few fine pores; thin discontinuous dark brown (75YR 4/4)
clay films on faces of some peds; medium acid; clear wavy bounda-

Ty.
IIB23t—40 to 80 inches; dark brown (75YR 4/4) sandy clay loam; weak
" medium subangular blocky structure; firm; few fine roots; few fine
pores; thin discontinuous dark brown (7.5YR 4/4) clay films on faces
of some peds; 5 percent gravel; slightly acid; abrupt wavy bounda-

ry.

IIB3t—60 to 65 inches; dark brown (10YR 4/3) gravelly clay loam
moderate medium subangular blocky structure; firm; few fine roots;
few fine pores; thin discontinuous dark brown (10YR 8/3) clay films
on faces of some peds; 40 percent gravel; neutral; abrupt wavy
boundary.

ITIC—65 to 72 inches; dark yellowish brown (10YR 4/4) and light gray
(10YR 7/2) sand and very gravelly sand; single grained; loose; 40
percent gravel; strong efferveseence (20 percent calcium ecarbonate);
moderately alkaline.

The solum is 45 to 70 inches thick. It formed in silty material and in
12 to 40 inches of loamy outwash and is underlain by stratified sand and
very gravelly sand. An Al horizon is in undisturbed areas. It has hue of
10YR, value of 2 or 3, and chroma of 1 or 2. The Ap horizon has hue of
TS5YR and 10YR, value of 4 or 5, and chroma of 2 to 4. Reaction is medi-
um acid to neutral. The A2 horizon is the same color as the Ap horizon.
Reaction is strongly acid or medium acid. The B2t horizon has hue of
7.5YR and 10YR, value of 4 or 5, and chroma of 3 to 8. It is silt loam or
silty elay loam in the upper part and clay loam in the lower part. In
some pedons the lower part ranges to sandy clay loam, gravelly clay
loam, and loam. Reaction is strongly acid or medium acid in upper part
and neutral in the lower part. The ITIC horizon has hue of 10YR, value
of 4 to 7, and chroma of 2 to 4. It is sand or very gravelly sand that va-
ries considerably in content of gravel. It is mildly alkaline or moderately
alkaline.

Russell series

The Russell series consists of deep, well drained,
moderately permeable and moderately slowly permeable
soils on uplands. These soils formed in loess and the un-
derlying till. Slopes range from 2 to 12 percent.

Russell goils are similar to Alford soils and are com-
monly adjacent to Fincastle and Xenia soils. Alford soils
formed in deposits of deeper silt. Fincastle soils are mot-
tled throughout the B horizon, and Xenia soils are mot-
tled in the lower part of the B horizon.

Typical pedon of Russell silt loam, 2 to 6 percent slopes,
eroded, in a cultivated field 1,400 feet east and 700 feet
gouth of the northwest eorner of see. 18, T. 1T N, R. 9 W.

Ap—0 to 7 inches; dark brown (10YE 4/3) silt loam; moderate fine and
medium granular structure; friable; many fine roots; neutral; abrupt
smooth boundary.

B21t—7 to 15 inches; yellowish brown (10YR 5/6) silty clay loam;
moderate medium subangular bilocky structure; firm; many fine
roots; many fine pores; thin dark yellowish brown (10YR 4/4) clay
films on faces of some peds; medium acid; clear smooth boundary.

B22t—15 to 30 inches; yellowish brown (10YR 5/6) silty clay loam;
moderate medium and coarse subangular blocky strueture; firm;
common fine roots; common fine pores; thin dark brown (T5YR 4/4)
clay films on faces of some peds; medium acid; clear smooth boun-
dary.

I[B23ta33ﬂ to 41 inches; yellowish brown (10YR 5/6) clay loam;
moderate medium and coarse subangular blocky structure; firm;
eommon fine roots; common fine pores; thin continuous dark yel- .
lowish brown (10YR 4/4) clay films on faces of most peds; strongly
acid; clear wavy boundary.

IIB3t—41 to 56 inches; dark yellowish brown (10YR 4/4) clay loam;
weak coarse subangular blocky structure; firm; few fine roots; few
fine pores; thin dark brown (75YR 4/4) clay films on faces of some
peds; 5 pereent fine gravel; medium acid; clear wavy boundary.

I10C—55 to 72 inches; yellowish brown (10YR 5/4) loarn; massive; friable;
few roots; 5 percent fine gravel; shight effervescence (15 percent
caleium carbonate); moderately alkaline.

The solum is 46 to 70 inches thick. The thickness of the solum com-
monly coincides with the depth to effervescent soil material. The Ap
horizon has hue of 10YR, value of 3 or 4, and chroma of 2 to 4. Reaction
ranges from medinm aeid to neutral. The A2 horizon, where present, has
hue of 10YR, value of 4 to 6, and chroma of 2 or 3. Reaction ranges
from medium acid to neutral. A Blt horizon is in some pedons. The B2t
horizon has hue of 7.5YR or 10YR, value of 4 or 5, and chroma of 4 to 8.
Tt is silt loam or silty clay loam. It is strongly acid or medium acid. The
IIB2 horizon has a color range similar to that of the B2 horizon. It is
clay loam or loam in some pedons. It is very strongly acid to medium
acid. The IIC horizon has hue of 10YR, value of 5 or 6, and chroma of 3
to 6 It is loam or sandy loam. It is mildly alkaline or moderately al-
kaline.

Sable series

The Sable series consists of deep, poorly drained,
moderately permeable, nearly level to slightly depres-
gional soils on uplands. These soils formed in silty loess.
They are underlain by stratified outwash. Slopes range
from 0 to 2 percent.

Sable soils are similar to Ragsdale soils and are com-
monly adjacent to Tpava and Tama soils on the landscape.
Ragsdale soils have a silt loam surface layer and an argil-
lic horizon. Ipava soils have an argillic horizon and
generally have chroma of 2 to 4 in the B horizon. They oc-
cupy slightly higher positions on the landscape than Sable
soils. Tama soils have an argillic horizon and do not have
low-chroma mottles in the B2 horizon. They are gently
sloping.

Typical pedon of Sable silty clay loam in a cuitivated
field 2,600 feet north and 150 feet west of the southeast
corner of sec. 21, T. 19 N, R. 10 W.

Ap—0 to 10 inches; black (10YR 2/1) silty clay loam; moderate medium
granular structure; firm; many fine roots; neutral; abrupt smooth
boundary.

A12—10 to 19 inches; black (10YR 2/1) silty clay loam; moderate medi-
um angular blocky structure; firm; many fine roots; neutral; clear
smooth boundary.

B21gy—19 to 32 inches; gray (10YR 5/1) silty clay loam; few medium
distinet pale brown (10YR 6/3) and few fine distinet brownish yel-
low (10YR 6/6) mottles; moderate medinm angular blocky structure;
firm; eommon fine roots; common fine pores; many very dark gray
(10YR 3/1) orpanie stains on faces of most peds; neutral; clear
smooth boundary.

B22g— 32 to 46 inches; light gray (10YR 6/1) silty clay loam; many medi-
um distinet light gray (20YR 7/2) and few medium distinet yel-
lowish brown (10YR 5/6) mottles; moderate medium subangular
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blocky structure; firm; common fine roots; common fine pores;
many very dark gray (10YR 3/1) organic stains on faces of some
peds; neutral; clear smooth boundary.

B23g—46 to 54 inches; light gray (10YR 6/1) silty clay loam; few medi-
um faint strong brown (7.5YR 5/8) and brownish yellow (10YR 6/6)
mottles; moderate medium subangular blocky structure; firm; few
fine roots; few fine pores; few very dark grayish brown (10YR 3/2)
organie stains on faces of some peds; neutral; clear wavy boundary.

Clg—54 to 62 inches; light gray (10YR 7/1) silt loam; few fine distinet
strong brown (T5YR 5/8) mottles; massive; friable; slight effer-
vescence; mildly alkaline; elear smooth bo a

IIC2—62 to 72 inches; light gray (10YR /1) stratified fine sand and
coarse sand; single grained; loose; 5 percent fine gravel; strong ef-
fervescence; moderately alkaline.

The solum is 36 to 55 inches thick. The loess cap is 60 to 84 inches
thick. The Ap or A12 hotizon is black (10YR 2/1 or N 2/0). Reaction is
slightly aeid or neutral. The Bg horizon has hue of 25Y, 5Y, or 10YR;
value of 4 to 6; and chroma of 2 or less. Mottles have hue of 25Y or
10YR, value of 4 to 6, and chroma of 2 to 8. The Clg horizon is gray
(10YR 5/1 or 6/1 or N 5/ or 6/0) or light gray (10YR 7/1 or N 7/0). Mot-
tles have hue of 75YR or 10YR, value of 5 or 6, and chroma of 6 ta 8.
Reaction is neutral or mildly alkaline, The IIC2 horizon is gray (10YR
5/1 or 6/1 or N 5/0 or 6/0) or light gray (10YR 7/1 or N 7/0).

Shadeland series

The Shadeland series consists of moderately deep,
somewhat poorly drained, moderately slowly permeable
soils on terraces. These soils formed in thin layers of
loess, glacial drift, and residuum weathered from
stratified shale and sandstone. Slopes range from 0 to 2
percent,

Shadeland soils are commonly adjacent to Gosport and
High Gap soils on the landscape. Gosport soils lack mot-
tles in the upper part of the B horizon and are steep or
very steep. High Gap soils lack mottles throughout the B
horizon and are gently sloping.

Typical pedon of Shadeland silt loam, 0 to 2 percent
slopes, in a cultivated area 500 feet east and 1,450 feet
north of the southwest corner of sec. 28, T. 18 N, R. 10
W.

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silt loam; moderate
medium granular structure; friable; many roots; neutral; abrupt
smooth boundary.

A2—17 to 11 inches; light brownish gray (10YR 6/2) silt loam: common
medium distinet yellowisk brown (10YR 5/4) mottles; moderate
medium granular structure; friable; many roots; slightly acid; clear
smooth boundary.

B21t—11 to 16 inches; light brownish gray (10YR 6/2) silty clay loam;
many medium distinet yellowish brown (10YR 5/6 and 5/8) mottles;
moderate medium subangular blocky structure; firm; common roots;
thin discontinuous dark yellowish brown (10YR 4/4) clay films on
faces of some peds; strongly acid; elear wavy boundary.

TIB22t—16 to 22 inches; yellowish brown (I0YR 5/8) elay loam; many
medium distinet light brownish gray (10YR 6/2) mottles; moderate
medium subangular blocky structure; firm; few roots; few fine
pores; thin discontinuous dark yellowish brown (10YR 4/4) clay
films on faces of some peds; 5 percent gravel; strongly acid; clear
wavy boundary.

ITIB3t—22 to 30 inches; light brownish gray (10YR 6/2) silty clay loam;
many medium distinet yeHlowish brown (10YR 5/6) mottles;
moderate medium subangular blocky structure; firm; few fine roots;
few fine pores; thin discontinuous light brownish gray (10YR 6/2)
clay films on faces of some peds; strongly acid; clear smooth boun-

ITIC—30 to 35 inches; light brownish gray (10YR 6/2) very shaly clay
loam; shale arranged in horizontal plates; few roots; strongly acid;
abrupt smooth boundary.

IITR—35 inches; hard sandstone.

The thiclmess of the solwn ranges from 20 to 40 inches. The Ap
horizon has hue of 10YR, value of 4 or 5, and chroma of 2. The A2
horizon has hue of 10YR, value of 5 or 6, and chroma of 2 or 3, It does
not ocenr in some cultivated areas. Reaction is slightly acid or neutral.
The B2t horizon has hue of 10YR, value of 5 or 6, and chroma of 1 or 2.
Mottles have hue of 10YR, value of 5 to 7, and chroma of 4 to 8. Reac-
tion is medium acid or strongly acid. The ITB22t horizon has hue of
10YR, value of 5 or 6, and chroma of 4 to 8. It is mottled. It is medium
acid or strongly acid. The I1IB3t horizon has hue of 10YR, value of 5 or
6, and chroma of 2 or 3. Mottles have hue of 10YR, value of 5 or 6, and
chroma of 4 to 8. Reaction is medium acid or strongly acid. The R
horizon is eommonly sandstone or interbedded sandstone and shale.

Shipshe series

The Shipshe series consists of well drained soils that
are moderately permeable or moderately rapidly permea-
ble in the upper part and very rapidly permeable in the
lower part. These soils are on terraces. They are
moderately deep over coarse sand and very gravelly
coarse sand. They formed in glacial outwash. Slopes range
from 0 to 6 percent.

Shipshe soils are similar to Fox soils and are commonly
adjacent to Elston and Martinsville soils on the landseape.
Fox soils lack a mollic epipedon and contain less gravel in
the B horizon than Shipshe soils. Elston soils have a
thicker solum than Shipshe soils and contain less gravel in
the B horizon. Martinsville soils lack a mollic epipedon,
have a thicker solum than Shipshe soils, and contain no
gravel in the B horizon

ypical pedon of Shipshe loam, 0 to 2 percent slopes
in a cultivated field 1,400 feet north and 2,400
feet west of the southeast corner of sec. 33, T. 18 N, R. 9
W.

Ap—0 to 8 inches; very dark brown (10YR 2/2) loam, dark prayish
brown (10YR 4/2) dry; moderate medium granular structure; fria-
ble; many fine roots; 5 percent fine gravel; neutral; abrupt smooth

Al12-8 to 14 inches; very dark brown (10YR 2/2) loam, very dark gray-
ish brown (10YR 3/2)} rubbed, dark grayish brown (10YR 4/2) dry;
moderate medium granular structure; friable; many fine roots; 15
percent fine gravel; neutral; clear smooth boundary.

Bl—14 to 20 inches; dark brown (10YR 3/3) very gravelly loam, dark
grayish brown (10YR 4/2) dry; weak medium subangular blocky
structure; friable; many fine roots; common fine pores; 65 pereent
gravel; shightly acid; clear smooth boundary.

B21t—20 to 30 inches; dark reddish brown (8YR 3/3) very gravelly clay
loarm; moderate medinm subangular blocky structure; firm; many
medium roots; common medium pores; thin continuous very dark
brown (10YR 2/2) clay films on faces of most peds; 60 percent
gravel; medium acid; clear wavy boundary.

B22t—30 to 36 inches; dark yellowish brown (10YR 3/4) very gravelly
clay loam; moderate medivm subangular blocky structure; firm;
many medium roots; commeon medium pores; thin eontinuous very
dark brown (10YR 2/2) clay films on faces of most peds; 65 percent
gravel and cobbles; medium acid; clear irregular boundary.

B23t-—36 to 38 inches; very dark grayish brown (10YR 3/2) very
gravelly clay loam; weak medium subangular blocky structure; firm;
many mediam roots; few medium pores; thin eontinuous very dark
brown (10YR 2/2) clay films on faces of most peds; 70 percent
gravel; neutral; abrupt irregular boundary.
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IIC—38 to 60 inches; brown (10YR 5/3) stratified very gravelly coarse
sand and coarse sand; single grained; 70 percent gravel; slight effer-
veseenee (10 percent caleium carbonate); moderately alkaline,

The solumn is 24 to 40 inches thick. The Ap harizon has hue of 75YR
or 10YR, value of 2, and chroma of 1 or 2. The Al2 horizon has hue of
10YR, value of 2, and chroma of 1 or 2, Texture ranges from sandy loam
to silt loam. Reaction from medium acid to neutral. The B2t
horizon: has hue of 5YR, 7.5YR, or 10YR; value of 3 or 4; and chroma of
2 to 4. It ranges from pravelly leamy sand to very gravelly sandy clay
loam. The C horizon has hue of 10YR, value of 5 or 6, and chroma of 3
to 6.

Shoals series

The Shoals series consists of deep, somewhat poorly
drained, moderately permeable soils on bottom land.
These soils formed in loamy alluvial deposits. Slopes
range from 0 to 2 percent.

Shoals scils are adjacent to Eel, Genesee, and Sloan
soils on the landscape. Eel soils are mottled below a depth
of 20 inches. Genesee soils have no mottles. Sloan soils
have a mollic epipedon and have mottles in all horizons.
They are in slightly depressional areas.

Typical pedon of Shoals gilt loam in a cultivated field
2,000 feet north and 200 feet west of the southeast corner
of gsec. 33, T. 17T N, R. 10 W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt loam; weak fine
granular strueture; friable; many roots; neutral; abrupt smooth
boundary.

C1—38 to 14 inches; dark brown {10YR 4/3) silt loam; few fine faint yel-
lowish brown (10YR 4/4) mottles; moderate medium granular strue-
ture; friable; many roots; neutral; clear smooth houndary.

C2—14 to 24 inehes; grayish brown (10YR 5/2) loam; many medium
distinet dark brown (75YR 4/4) mottles; moderate medium granular
structure; friable; common fine roots; neutral; clear smooth bounda-

ry.

C3—24 to 36 inches; grayish brown (J0YR 5/2) loam; many medium
distinet yellowish brown (10YR 5/8) and gray (10YR 5/1) mottles;
moderate mediwm granular structure; friable; common fine roots;
neutral; elear smooth boundary.

(C4—36 to 60 inches; light brownish gray (10YR 6/2) leam; common
medium distinet yellowish brown (10YR 5/6) and brown (10YR 5/3)
mettles; moderate medium granular structure; friable; few fine
roots; mildly alkaline; clear smooth boundary.

C5-—60 to 72 inches; grayish brown (10YR 5/2) stratified silt loam, loam,
and sandy loam; common medium distinet dark yellowish brown
(WOYR 4/4) and dark gray (10YR 4/1)} mottles; massive; friable;
slight effervescence (11 percent calcium carbonate); moderately al-
kaline.

Free carbonates are commonly below a depth of 30 inches but in some
pedons are as shallow as 20 inches. The Ap horizon has hue of 10YR,
value of 4 or 5, and chroma of 2 to 4. It is commonly silt loamn or loam.
Reaction ranges from slightly acid to moderately alkaline. The C horizon
has hue of 25Y or 10YR, value of 4 to 6, and chroma of 2 or 3. It is mot-
tled. It is dominantly silt loam or loam, but it ranges to sandy loam, light
silty clay loam, or clay loam. Reaction ranges from neutral to moderate-
ly alkaline.

Sleeth series

The Sleeth series consists of deep, somewhat poorly
drained, moderately permeable soils on terraces. These
soils formed in loess and loamy glacial outwash and are
underlain by stratified sand and gravelly sand. Slopes
range from 0 to 2 percent.

Sleeth soils are similar to Whitaker soils and are com-
monly adjacent to Fox and Westland soils on the land-
scape. Whitaker soils are underlain by stratified sand and
silt. Fox soils have no mottles in the B horizon and have a
thinner solum than Sleeth soils. Westland soils have a
silty clay loam surface layer and a mollic epipedon. They
are in slightly depressional areas.

Typical pedon of Sleeth silt loam in a cultivated area
2,000 feet east and 800 feet north of the southwest corner
of sec. 25, T. 17T N, R.9 W.

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silt loam; moderate
medium granular strueture; friable; many roots; neutral; abrupt
smooth houndary.

A2 7 to 11 inches; grayish brown (10YR 5/2) silt loam; common medi-
um distinet dark yellowish brown (10YR 4/4) mottles; moderate
medium gramular struetuve; friable; many roots; meutral; clear
smooth boundary.

IIB1t—11 to 17 inches; grayish brown (10YR 5/2) clay loam; many
distinet. strong brown (75YR 5/6) mottles; weak medium subangulgr-
blocky structure; fivm; common roots; few fine pores; few thin
discontinuous brown (10YR 5/3) clay films on faces of some peds;
slightly acid; clear smooth boundary.

1IB21t--17 to 22 inches; yellowish brown (10YR 5/8) clay loam; many
medium distinet grayish brown (10YR 5/2) mottles; moderate medi-
um subangular blocky structure; firm; few roots; few fine pores;
thin grayish brown (10YR 5/2) clay films on faces of some peds;
medium acid; clear smooth boundary.

1IB22t—22 to 34 inches; yellowish brown (10YR 5/8) elay loam; common
medium distinct gray (10YR 6/1) and dark yellowish brown (10YR
4/4) mottles; moderate medium and coarse subangular blocky strue-
ture; firm; few roots; few fine pores; few thin discontinucus dark
grayish brown (10YR 4/2} clay films on faces of some peds; 5 per-
cent fine gravel; medivm acid; clear smooth houndary.

IIB23t—34 to 48 inches; dark grayish brown (10YR 4/2) gravelly clay
loam; many medium distinet light brownish gray (10YR 6/2) and
yellowish brown (10YR 5/6) mottles; weak coarse subangular blocky
structure; firm; few roots; few fine pores; few thin discontinuous
dark brown (10YR 4/3) clay films on faces of some peds; 15 percent
fine gravel; neutral; clear wavy boundary.

IIIC—48 to 60 inches; brown (10YR 5/3) sand and very gravelly sand;
gingle grained; loose; few roots; 60 percent gravel; slight effer-
vescence (8 percent ealcium carbonate); moderately alkaline.

The solum is 40 to 60 inches thick. The loess ecap is less than 20 inches
thick. The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 2
or 3. The A2 horizon has hue of 10YR, value of 5 or 6, and chroma of 2.
The B2 horizon has hue of 25Y or 10YR, value of 4 to 6, and chroma of
1 to 8 It is silt loam, silty clay loam, clay loam, or gravelly clay loam.
Reaction ranges from strongly acid to slightly acid. The C horizon has
hue of 10YR, value of 3 to 6, and chroma of 1 to 4. It is gravelly loam,
gravelly eclay loam, gravelly sandy clay loam, sandy clay loam, or clay
loam. Reaction ranges from neutral to moderately alkaline.

Sloan series

The Sloan series consists of deep, very poorly drained,
moderately permeable soils on bottom land. These soils
formed in loamy alluvial deposits. Slopes range from 0 to
2 percent.

Sloan soils are similar to Westland soils and are com-
monly adjacent to Eel and Shoals soils on the landscape.
Westland soils are on terraces. They formed in silty or
loamy material over stratified calcareous sand and gravel.
Eel and Shoals soils differ from Sloan seils in having
brighter colors in the solum and in lacking a mollic
epipedon.
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Typical pedon of Sloan loam in a pasture 100 fest south
and 300 feet west of the northeast corner of see. 6, T. 15
N,R.9W.

Al1—0 to 3 inches; very dark gray (10YR 3/1) loam; moderate medium
granular structure; friable; many fine roots; neutral; clear smooth
boundary.

Al2-3 to 15 inches; very dark grayish brown (10YR 8/2) loam;
moderate medium gramular structure; friable; many fine roots;
neuiral; clear smooth boundary.

B21g—15 to 29 inches; dark gray (10YR 4/1) silt loam; few fine distinet
dark brown (10YR 4/3) mottles; moderate medium granular struc-
ture; friable; many fine roots; neutral; clear smooth boundary.

B22g—29 to 45 inches; dark gray (10YR 4/1) loam; few distinet dark yel-
lowish brown (10YR 3/4) mottles; moderate medium granular strue-
ture; friable; few fine roots; neutral; clear smooth boundary.

IICg—45 to 60 inches; grayish brown (10YR 5/2) stratified sandy loam
and loam; massive; frisble; few fine roots; slight effervescence (14
percent calcium carbonate); moderately alkaline.

Sloan soils have a gleyed B horizon. Stratified, caleareous, medimm
textured alluvium is below a depth of about 45 inches. The Al horizon
has hue of 25Y or 10YR, value of 2 or 3, and chroma of 1 or 2. In some
pedons the A horizon has hue of N and value of 2 or 3. The Al12 horizon
has hue of 10YR, value of 3 to 5, and chroma of 1 to 4. Texture ranges
from loam to clay loam. The B2 horizon has hue of 5Y to 10YR, value of
4 or 5, and ehromz of 1 or 2. It is mottled. Tt ranges from loam to clay
loam, The C horizon has hue of 10YR, value of 3 to 5, and chroma of 2.
It is mottled. It is stratified with sandy loam, leam, sand, and gravelly
sand, Reaction is neutra! to moderately alkaline.

Starks series

The Starks series consists of deep, somewhat poorly
drained, moderately permeable or moderately slowly
permeable soils on uplands. These soils formed in loess
over loamy outwash, Slopes range from 0 to 2 percent.

Starks soils are similar to Reesville soils and are com-
monly adjacent to Fincastle and Ragsdale soils on the
landscape. Reesville soils formed in loess and do not have
a IIB horizon. In Fincastle soils the lower part of the B
horizon formed in weathered glacial till. Ragsdale soils
have a mollic epipedon and have a thick loess cap that ex-
tends to the lower part of the B horizon or to the C
horizon. They are in slightly depressional aress.

Typical pedon of Starks silt loam in a cultivated field
1,300 feet south and 1,100 feet east of the northwest
corner of sec. 31, T. 18 N, R. 9 W.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt loam; moderate
medium granular structure; friable; common fine roots; many medi-
um black (10YR 2/1) iron and manganese oxide concretions; slightly
acid; abrupt smooth boundary. :

A2—38 to 12 inches; dark brown (10YR 4/3) silt loam; weak medium
platy structure; friable; few fine roots; discontinuous dark grayish
brown (10YR 4/2) coatings on peds; many medium black (10YR 2/1)
iron and manganese oxide eoncretions; medium acid; clear smooth
boundary,

B21t—12 to 24 inches; dark brown (10YR 4/3) silty clay loam; many fine
distinet grayish brown (10YR 5/2) and yellowish brown (10YR 5/6)
mottles; moderate medium subangular blocky structure; firm; few
fine roots; few fine pores; thin continous dark grayish browm
(10YR 4/2} clay films on faces of most peds; strongly acid; clear
smooth bonndary.

B22t—24 to 38 inches; grayish brown (10YR 5/2) silty elay loam; many
medium distinet brownish yellow (10YR 6/6) and very pale brown
(10YR 7/3) mottles; moderate medium angular and subangular

blocky structure; firm; few fine roots; few fine pores; thin gray
(10YR 5/1) continugus clay films on faces of most peds; many fine
black (10YR 2/1) iron and manganese oxide concretions; strongly
acid; clear smooth boundary.

IIR23t—38 to 50 inches; grayish brown (10YR 5/2) sandy clay leam;
many medium distinet light gray (10YR 7/2) and yellowish brown
(10YR 5/6) mottles; moderate medium subangular blocky structore;
firm; few fine roots; few fine pores; thin gray (10YR 5/1) continu-
ous clay films on faces of most peds; few fine black (10YR 2/1) iron
and manganese oxide concretions; strongly acid; clear wavy bounda-
ry.

IIB3—50 to 62 inches; grayish brown (10YR 5/2) sandy clay loam and
few bands of stratified silt; many medium distinet yellowish brown
(10YR 5/6) mottles; weak medium and coarse subangular blocky
structure; firm; few fine roots; few fine pores; medium acid; abrupt
smooth boundary,

IIC—62 to 72 inches; dark brown (10YR 4/3) loamy sand; single grained;
very friable; medium acid.

The solum is 44 to 66 inches thick The loess cap is 24 to 40 inches
thick. The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 2
or 3. It is medium acid to shghtly acid. The A2 horizon has hue of 10YR,
value of 4 to 6, and chroma of 2 or 3. In some pedons it is mottled. The
B horizon has hue of 10YR, value of 4 to 7, and chroma of 2 or 8. It is

mottled. It ranges from sandy loam to elay loam. The C horizon is loamy
outwash.

Stonelick series

The Stonelick series consists of deep, well drained,
moderately rapidly permeable soils on hottom land. These
soils formed in loamy alluvial deposits. Slopes range from
0 to 2 percent.

Stonelick soils are similar to Genesee soils and are com-
monly adjacent to Armiesburg soils. Genesee soils have a
fine-loamy control section. Armiesburg soils have a mollic
epipedon and contain more silt in the solum than
Stonelick soils.

Typical pedon of Stonelick sandy loam in a cultivated
area 500 feet north and 2,900 feet east of the southwest
corner of sec. 26, T. I6 N, R. 2 W,

Ap—0 to 10 inches; dark brown (10YR 4/3) sandy loam; weak fine
granular structure; friable; common fine roots; mildly alkaline;
abrupt smooth boundary.

C1—10 to 22 inches; yellowish brown (10YR 5/4) loamy sand; weak fine
grannlar structure; very friable; few fine roots; neutral; clear
smooth boundary.

C2—22 to 37 inches; dark brown (10YR 4/3) sandy loam; weak medium
granilar strueture; very friable; few fine roots; mildly alkaline;
gradual smooth boundary.

C3—37 to 54 inches; dark yellowish brown (10YR. 4/4) loamy sand; weak
fine granular structure; very friable; few fine roots; mildly alkaline;
clear smooth boundary.

C4—54 to 72 inches; dark brown (10YR 4/3) fine sandy loam; single
grained; loose; few fine roots; slight effervescence (10 percent calci-
um carbonate); moderately alkaline.

The weighted average of pravel in the control section ranges from 0
to 20 percent. The soil is dominantly mildly alkaline throughout, but in
aome pedons the upper part is neutral. The Ap horizon has hue of 10YR,
value of 3 to 5, and chroma of 3 or 4. It is sandy loam, &ilt loam, or loam.

The C horizon has hue of 10YR and 7.5YR, value of 4 or 5, and chroma
of 2 to 4. |t is loam, sandy loam, or silt loam.
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Tama series

The Tama series consists of deep, well drained,
moderately permeable soils on uplands. These soils
formed in silty loess. Slopes range from 2 to 6 percent.

Tama soils are adjacent to Ipava and Sable soils on the
landscape. Ipava soils have mottles throughout the B
horizon. Sable soils do not have an argillic horizon. They
have a silty clay loam surface layer and are underlain
with loam glaeial till, stratified cutwash, and glacial drift.

Typical pedon of Tama silt loam, 2 to 6 percent slopes,
in a cultivated field 1,400 feet west and 1,900 feet south
of northeast corner of sec. 17, T. 19 N,, R. 9 W,

Ap—0 to 7 inches; very dark brown (10YR 2/2) silt loam, dark gray
(10YR 4/1) dry; weak fine granular structure; friable; many fine
roots; neutral; abrupt smooth boundary.

Al2—7 to 11 inches; very dark brown (10YR 2/2) silt loam, dark gray
{10YR 4/1) dry; moderate fine granular strueture; friable; many fine
roots; neutral; clear smooth boundary. :

Al3—11 to 15 inches; very dark brown (10YR 2/2) silt loam, very dark
grayish brown (10YR 3/2) rubbed, gray (10YR 5/1) dry; moderate
medium granular structure; friable; many fine roots; neutral; clear
smooth boundary.

B1—15 to 19 inches; dark brown (10YR 3/3) sitt loam, grayish brown
(10YR 5/2) dry; moderate fine granular structure; friable; common
fine roots; medium acid; gradual smeoth boundary.

B21t—19 to 28 inches; brown (10YR 4/3) silty clay loam; moderate medi-
um subangular blocky structure; firm; common roots; commeon fine
pares; discontinuous thin brown (10YR 4/3) clay films on faces of
most peds; medium acid; gradual wavy boundary.

B22t—28 to 38 inches; brown (10YR 5/3) silty clay loam; common fine
distinet yellowish brown (10YR 5/6) and light brownish gray (10YR
6/2) mottles; moderate medim subangular blocky structure; firm;
common roots; common fine pores; continugus thin brown (10YR
4/3) clay films on faces of most peds; few roots; very dark grayish
brown (10YR 3/2) organic coatings on faces of some peds; fow fine
black (10YR 2/1) iron and manganese oxide concretions; slightly
acid; abrupt smooth boundary.

B3—38 to 65 inches; pale brown (10YR 6/3) silt loam; common fine
distinet grayish brown (10YR §/2) and yellowish brown (10YR 5/6)
mottles; weak medium subangular blocky structure; friable; few
roots; few fme pores; very dark grayish brown (10YR 3/2) organic
coatings on faces of some peds; few fine black (10YR 2/1) iron and
manganese oxide eoncretions; slightly aeid; abrupt smooth bounda-

ry.

C—b65 to 72 inches; yellowish brown (10YR 5/6) silt loam; common medi-
um distinct light gray (10YR 7/2) mottles; massive; friable; few
roots; very dark grayish brown (10YR 3/2) organic coatings on faces
of some peds; slight effervescence (20 percent calcium carbonate);
moderately alkaline.

The solum is 36 to 60 inches thick The thiclmess of the solum eoin-
cides with the depth to effervescent material. The Ap horizon has hue of
10YR, value of 2 or 3, and chroma of 1 to 3. The A horizon is strongly
acid to slightly acid. The Bl horizon has hue of 10YR, value of 3 or 4,
and chroma of 2 or 3. It is strongly acid to slightly acid. The B2 horizon
has hue of 10YR, value of 4 or 5, and chroma of 3 or 4. It is mottled. It
is strongly acid to slightly aeid. The C horizon has hue of 10YR, value of
4 or 5, and chroma of 3 to 6. It is silt loam or loam and is strongly acid
to shightly acid.

Wea series

The Wea series consists of deep, well drained,
moderately permeable soils on terraces. These soils
formed in loess and the underlying loamy glacial outwash.
Slopes range from 0 to 2 percent.

SOIL SURVEY

Waea soils are similar to Shipshe soils and are commonly
adjacent to Elston and Ockley soils on the landscape.
Shipshe soils contain more gravel in the solum than Wea
soils and have a thinner solum. The material in which Ei-
ston soils formed is more loamy and sandy than that in
which Wea soils formed. Ockley soils do not have a mollic
epipedon.

/pical pedon of Wea silt loam, 0 to 2 percent slopes
(fig. 14),|in a cultivated field 1,000 feet west and 2,000
eef south of the northeast corner of sec. 17, T. 18 N, R.
9W.

Ap—0 to 7 inches; very dark brown (10YR 2/2) silt loam, grayish brown
{10YR 5/2) dry; moderate medium and fine granular sirveture; fria-
ble; many fine roots; neutral; abrupt smooth boundary.

Al12—7 to 16 inches; very dark brown (10YR 2/2) silt loam, very dark
grayish brown (10YR 3/2) rubbed, grayish brown (10YR 5/2) dry;
moderate medium granular structure; friable; many fine roots;
neutral; clear smooth boundary.

IIB1t—16 to 23 inches; very dark grayish brown (10YR 3/2) clay loam,
dark brown (10YR 3/3) rubbed, dark brown (10YR #/3) dry;
moderate medium subangular blocky structure; firm; many fine
roots; few fine pores; thin diseontinuous very dark grayish brown
(10YR 3/2) clay films on faces of some peds; slightly acid; clear
gmooth boundary.

IIB21t—23 to 28 inches; dark brown (75YR 3/2) clay loam; weak medi-
um subangular bloeky structure; firm; many fine roots; commeon fine
pores; thin continuous brown (75YR 3/2) elay films on faces of most
peds; 5 percent gravel; medium acid; clear wavy boundary.

LIB22t—28 to 45 inches; dark brown (T5YR 4/2) gravelly clay loam;
moderate meditm subangular blocky structure; firmg many fine
roots; few fine pores; thin eontinuous dark brown (75YR 3/2) clay
films on faces of some peds; 20 percent gravel; medium acid; clear
wavy boundary.

IIB23t—45 to 56 inches; dark brown (75YR 4/4) very gravelly clay
loam; wezak medium subangular blocky structure; firm; common fine
roots; few fine pores; thin eontinuous dark brown (75YR 3/2) clay
films on faces of some peds; 50 percent gravel; slightly acid; gradual
wavy boundary. :

1IB3—56 to 59 inches; dark brown (75YR 3/2) very gravelly clay loam;
wezk medium subangular blocky structure; firmy few fine roots; few
fine pores; 60 percent gravel; neutral; gradual wavy boundary.

C—59 to 72 inches; brown (10YR 5/3) and yellowish brown (10YR 5/4)
sand and very pravelly sand; single grained; loose; 10 percent
gravel; strong effervescence (25 percent calcium carbonate);
moderately alkaline.

The solum is 40 to 60 inches thick. The Ap and A12 horizons have hue
of 10YR, value of 2 or 8, and ehroma of 1 or 2. They are silt loam or
loamn and are medium acid to neutral The B2 horizon has hue of 7.5YR
or 10YR, value of 3 to 5, and chroma of 2 to 6. Reaction ranges from
neutral to moderately alkaline. The C horizon has hue of 10YR, value of
b or 6, and chroma of 3 or 4.

Westland series

The Westland series consists of deep, very poorly
drained, slowly permeable soils on terraces. These soils
formed in loamy glacial drift or alluvium underlain by
sand and gravelly sand. Slopes range from 0 to 2 percent.

Westland soils are similar to Sloan soils and are com-
monly adjacent to Ockley and Sleeth soils on the land-
seape. Sloan soils have a thinner solum than Westland
soils. They formed in loamy alluvium on bottom land.
Ockley soils do not have a mollic epipedon and are not
mottled throughout the B horizon. Sleeth soils do not
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have a mollic epipedon. They are slightly higher on the
landscape than Westland soils.

Typical pedon of Westland silty clay loam in a cul-
tivated area 2,800 feet east and 1,400 feet north of the
sonthwest corner of sec. 27, T. 17 N., R.ow.

Ap—0 to 9 inches; very dark brown (10YR 2/2) silty clay loam;
moderate medium granular structure; friable; many roots; nevtrsl;
abrupt smooth bo

Al12-9 to 14 inches; very dark brown (10YR 2/2) silty clay loam; weak
coarse subangular blocky structure parting to moderate medium
granular; firm; many roots; neutral; clear smooth houndary.

B21t—14 to 18 inches; dark grayish brown (25Y 4/2) clay loan; common
medium distinet light olive brown (25Y 5/6) and very dark gray (N
3/0) mettles; moderate medium subangular blocky structure; firm;
common roots; common fine pores; 5 percent gravel; few thin
discontinuous very dark gray (10YR 3/1) clay films on faces of some
peds; neutral; clear wavy boundary.

I1B22t—18 to 24 inches; mottled dark grayish brown (10YR 4/2) and
light olive brown (25Y 5/4 and 5/6) gravelly elay loam; moderate
coarse subangular blocky structure; firm; commen roots; common
fine pores; 20 percemt gravel; few thin discontinucus very dark
grayish brown {10YR 3/2) elay films on faces of some peds; neutral;
clear wavy boundary.

IIB23t—24 to 44 inches; very dark grayish brown (10YR 3/2) gravelly
- clay loam; commen medium distinct light olive brown (25YR 5/4)
and dark gray (10YR 4/1) mottles; moderate medium subangular
blocky structure; firm; few roots; few fine pores; 20 pereent gravel;
few fine pores; 20 percent gravel; few thin diseontinuous very dark
grayish brown (10YE. 3/2) clay films on faces of some peds; neutral;
abrupt irregular boundary.

IIIC—44 to 60 inches; mottled very dark grayish brown (10YR 3/2),
grayish brovn (10YR 5/2), and very dark gray (N 3/0) coarse sand
and very gravelly coarse sand; single grained; loose; 60 percent
gravel; slight effervesecence (8 percent calcium carbonate);
moderately alkaline.

The solumn is 40 to 60 inches thick 1t is underlain by stratified, cal-
careous sand and gravelly sand. The Ap horizon has hue of 10YR, value
of 2 or 3, and chroma of 2 or 3. The B2 horizon has hue of 25Y or 10YR,
value of 3 to 5, and chroma of 2 or less, It has few or common distinet
mottles. It is clay loam, loam, sandy clay loam, gravelly clay loam, or
loam. Reaction ranges from medium aeid to neutral The C horizon has
hue of 10YR, value of 3 or 4, and chromz of 1 or 2. In some pedons it is
dark gray (N 4/0) or very dark gray (N 3/0}. Texture is loam, gravelly
loam, or sand and gravel. Reaction is neutral or mildly alkaline,

Whitaker series

The Whitaker series consists of deep, somewhat poorly
drained, moderately permeable soils on terraces. These
soils formed in stratified silty and loamy outwash. Slopes
range from 0 to 2 percent.

Whitaker soils are similar to Sleeth soils and are ad-
Jjacent to Martinsville and Shoals soils. Sleeth soils contain
more gravel in the lower part of the solum than Whitaker
soils and contain gravel and sand in the C horizon. Mar-
tinsville soils do not have mottles in the B horizon. Shoals
soils formed in alluvial material.

Typical pedon of Whitaker silt loam in a cultivated area
940 feet west and 100 feet south of the center of sec. 27,
T.17N,R.9W.

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silt loam; moderate

fine gramular strueture; friable; many fine roots; neutral; abrupt
smooth boundary.

A2—17 to 11 inches; grayish brown (10YR 5/2) silt loam; few fine distinet
yellowish brown (10YR 5/4) mottles; moderate medium platy struc-
ture; friable; many fine roots; slightly acid; clear smooth boundary.

Bi1—11 to 15 inches; brown (10YER 4/3) silty clay loam; common fine
distinet grayish brown (10YR 5/2) and yellowish brown (10YR 6/4)
mottles; moderate medium subangular blocky structure; friable;
many fine roots; thin discontinuous dark grayish brown (10YR 4/2)
coatings on faces of some peds; medium acid; clear smooth bounda-

ry.

1IB21t—15 to 22 inches; yellowish brown (10YR 5/4) clay loany many
medium distinet dark grayish brown (1GYR 4/2) and light gray
(10YR 7/2) mottles; moderate coarse subangular blocky structure;
firm; common fine roots; thin continuous dark grayish brown (10YR
4/2) elay films on faces of most peds; strongly acid; clear smooth
boundary.

IIB22t—22 to 36 inches; light brownish gray (10YR 5/2) clay loam; many
medivm distinet yellowish brown (10YR 5/4 to 5/6) and brown
(10YR 5/3) mottles; moderate coarse prismatic structure; firm; com-
mon fine roots; thin discontinuous dark yellowish brovm (10YR 3/4)
clay films on faces of some peds; strongly acid; clear smooth boun-
dary.

I1IB3—35 to 52 inches; brown (10YR 5/3) loam; few fine distinct
brownish yellow (10YR 6/6) and dark grayish brown (10YR 4/2)
mottles; moderate coarse prismatic structure; frisble; few fine
roots; slightly acid; clear wavy boundary.

IIC—52 to 72 inches; dark grayish brown (10YR 4/2) stratified silt loam
and sandy loam; many medium distinct dark yellowish brewn (10YR
3/4) and vellowish brown (10YR 5/6) mottles; massive; friable; few
roots; neutral.

The solum is 36 to 60 inches thick. The Ap horizon has hue of 10YR,
value of 4 or 5, and chroma of 2 or 8. The A2 horizon has hue of 10YR,
value of 5 or 6, and chroma of 1 to 3. It is loam or silt loam. The Bl
horizon has hue of 10YR, value of 4 to 6, and chroma of 2 to 4 It has
comimon to many distinet mottles. Reaction ranges from strongly acid to
slightly acid. The B2 horizon has hue of 10YR, value of 5 or 6, and
chroma of 2 to 4. It is mottled. It is commonly clay loam but ranges
from loam to silty clay loam. Reaction ranges from strongly acid to
slightly acid. The IIB3 horizon is similar to the ITB2 horizon. The IIC
horizon has hue of 10YR, value of 3 to 5, and chroma of 2 or 3. It is mot-
tled, Tt is commonly silt loam, loam, or sandy loam. Reaction ranges
from neutral to moderately alkaline.

Xenia series

The Xenia series consistz of deep, moderately well
drained, moderately slowly permeable soils on uplands.
These soils formed in loess and the underlying loamy gla-
cial till. Slopes range from 1 to 4 pereent.

Xenia soils are similar to Dana goils and are commonly
adjacent to Finecastle and Russell soils. Dana soils have a
mollic epipedon. Fincastle soils have mottles throughout
the B horizon and are nearly level, and Russell soils have
no mottles in the B horizon. Dana, Fincastle, and Russell
soils have a IIB horizon that formed in loamy glacial till.

Typical pedon of Xenia silt loam, 1 to 4 percent slopes,
in a cultivated field 1,600 feet north and 100 feet west of
the southeast corner of sec. 13, T. 15 N, R. 10 W.

Ap—0 to 8 inches; dark yellowish brown (10YR 3/4) silt loam; moderate
medium granular structure; friable; many fine roots; neutral; clear
smooth boundary.

A2-8 to 12 inches; dark brown (10YR 4/3) silt loam; weak fine granular
structure; friable; many fine roots; neutral; clear smooth boundary.

B21t—12 to 18 inches; yellowish btrown (10YR 5/4) and pale brown
(10YR 5/3) silty clay loam; moderate mediwmn subangular blocky
structure; firm; common fine roots; few fine pores; thin diseontinn-
ous very pale brown (10YR 7/3) clay films on faces of some peds;
medium acid; clear smooth boundary.
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B22{—18 to 28 inches; yellowish brown (10YR 5/6) silty clay leam; many
medium distinet light brownish gray (10YR 6/2) and light gray
(10YR 7/2) mottles; moderate medium subangular blocky structure;
firm; eommon fine roots; few fine pores; thin discontinuous light
brownish gray (10YR 6/2) elay films on faces of some peds; strongly
acid; clear smooth boundary.

TIB23t—28 to 34 inches; yellowish brown (10YR 5/6) clay loam; many
medium distinct light brownish gray (10YR 6/2) and light gray
(10YR 7/2) mottles; moderate medium subangular blocky structure;
firm; commen fine voots; few fine pores; thin diseontinuous light
brownish gray (10YR 6/2) clay films on faces of peds; common fine
dark iron and manganese oxide concretions; strongly acid; abrupt
smooth boundary.

ITB3t—34 to 52 inches; yellowish brown (10YR 5/4) elay loam; many fine
and medium distinet pale brown (10YR 6/8) and light gray (10YR
7/1} mottles; moderate medium subangular blocky structure; firm;
few fine roots; few fine pores; thin discontinuous dark brown (10YR,
4/3) elay films on faces of some peds; medium acid; abrupt irvegular
boundary.

IIC—52 to 72 inches; brown (10YR 5/3) loam; many medium distinet
pale brown (10YR 6/3) and grayish brown (10YR 5/2) mottles; mas-
sive; firm; few roots; 5 pereent fine gravel; slight effervescence (13
pereent calcjum carbonate); moderately alkaline.

The solum is 46 to 56 inches thick. The thickness of the solum com-
monly coineides with the depth to effervescent material, The loess cap is
22 to 40 inches thick. The Ap horizon has hue of 10YR, value of 3 or 4,
and chroma of 2 to 4. Reaction ranges from medium acid to neutral. The
A2 horizon has hue of 10YR, value of 4 or 5, and chroma of 2 or 3. Reac-
tion ranges from medium acid to neutral, A thin Bl horizon is in some
pedons. The B2 horizon has hue of 10YR, value of 4 or 5, and chroma of
3 to 6. It is mottiled. The [IB3 horizon has the same color range as the
B2 horizen. It is clay loam or loam. It is commonly slightly acid or
neutral, but in some pedons the upper part is medium acid The TIC
horizon has hue of 10YR, value of 5 or 6, and chroma of 3. It is mottled.
II;JE loam or clay loam. Reaction jg mildly alkaline or moderately al-

e,

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in 1965.
Readers interested in further details about the system
should refer to “Soil taxonomy” (5).

The system of classification has six categories.
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and series.
In this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis. I the soils of the
survey area are classified according to the system,
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of domi-
nant seil-forming processes that have taken place. Each

order is identified by a word ending in sol. An example is
Alfisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence =o0il genesis
and are important to plant growth or that are selected to
refleet. the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Udalf (Ud, meaning humid, plus alf,
from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons; soil
moisture and temperature regimes; and base status. Each
great group is identified by the name of a suborder and a
prefix that suggests something about the properties of
the soil. An example is Hapludalfs (Hapl, meaning simple
horizons, plus udalf, the suborder of Alfisols that have a
udic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which i not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other or-
ders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate tramsitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceeding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Hapludalfs.

FAMILY. Families are estahlished within a subgroup
on the basis of similar physical and chemieal properties
that affect management. Among the properties con-
sidered in horizons of major biological aetivity below plow
depth are particle-size distribution, mineral content, tem-
perature regime, thickness of the soil penetrable by roots,
consistence, moisture equivalent, soil slope, and per-
manent cracks. A family name consists of the name of a
subgroup and a series of adjectives. The adjectives are
the class names for the soil properties used as family dif-
ferentiae. An example is fine-loamy, mixed, mesic Typie
Hapludalfs.

SERIES. The series congists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, con-
gistence, and mineral and chemieal composition.

Formation of the soils

In this secton the major factors of soil formation and
their effect on the goils in the county are described.

Factors of soil formation

Soil is the product of seil-forming processes acting on
deposited or accummnlated geologic material. The charae-
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teristics of the soil at any given point are determined by
(1) the physical and mineralogical composition of the
parent material, (2) the climate under which the soil
material has accumulated and existed since accumulation,
(3) the plant and animal life on and in the soil, (4} the re-
lief, or lay of the land, and (5) the length of time the
foreces of soil formation have acted on the soil material.

Climate and plant and animal life, chiefly plants, are ac-
tive factors of soil formation. They act on the parent
material that has accumulated through the weathering of
rocks and slowly change it to a natural body that has
genetically related horizons. The effects of climate and
plant and animal life are conditioned by relief. The parent
material also affects the kind of soil profile that forms
and, in extreme cases, determines it almost entirely.
Finally, time is needed for changing the parent material
into a soil that has distinet horizons. The length of time
varies, but some time is always required for differentia-
tion of soil horizons. Generally, a long time is required for
distinet horizons to form.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can be
made about the effect of any one factor unless conditions
are specified for the other four. Many of the processes of
goil formation are unknown,

Parent material

Parent material is the unconsolidated mass in which a
soil forms. The parent material of most of the soils of
Vermillion County was deposited by glaciers or by melt
water from glaciers, or it was carried by the wind and
deposited as loess. Some of the material is reworked and
redeposited by subsequent actions of water and wind. The
glaciers covered the county about 15,000 to 20,000 years
ago. Parent material determines the limits of the chemieal
and mineralogical composition of the soil. Even if parent
materials are of common glacial origin, soil properties
vary greatly, sometimes within small areas, depending on
how the material was deposited. The dominant parent
materials in Vermillion County are Pennsylvanian age
sandstone and shale, Wisconsin age glacial till, loess and
outwash deposits, recent alluvium, and organic material.

Glacial till is material laid down directly by glaciers
with a minimum of water action. It consists of particles of
different sizes that are mixed together. The small pebbles
in glacial till have sharp corners, indicating that they have
not heen worn by washing water. The glacial till in Ver-
million County is calcareous. It is mainly loam, but in a
few areas it is clay loam. Miami soils formed in glacial till.

Loess is dominantly silt-size material that was carried
by wind. Loess was deposited in the entire upland area of
Vermillion County during the Wisconsin glacial period.
This mantle of loess ranges from a few inches to several
feet in thickness. Alford, Ipava, Ragsdale, Reesville, and
Tama soils formed in loess,

Outwash material was deposited by running water from
melting glaciers. The size of particles that make up out-

wash material varies according to the velocity of the
water, When fast moving water slows down, the coarser
particles are deposited. Finer particles, such as very fine
sand, silt, and clay, can be carried by slowly moving
water. Qutwash deposits generally consist of layers that
differ in particle size distribution, such as sandy loam,
sand, and gravel. Fox and Shipshe soils formed in
deposits of cutwash material.

In a few areas, mainly along the Big Vermillion and
Wabash Rivers, sandstone and shale bedrock are above a
depth of 20 to 40 inches. It is mainly on breaks between
the terraces and uplands. The soils in these areas formed
in thin deposits of loess or glacial drift and in residuum
derived from sandstone and shale. Gosport, High Gap, and
Shadeland soils are examples. .

Alluvial material was redeposited by the floodwater of
present streams in recent time. This material varies in
texture, depending on the source and speed of the flood-
water. Alluvium deposited along a swift stream, such as
the Wabash River, is coarser textured than that
deposited along a slow, sluggish stream, such as Feather
Creek. Armiesburg and Genesee soils are alluvial.

Organic material is made up of plant remains. After the
glaciers withdrew from the area, water was left standing
in depressions in outwash plains, lake plains, and till
plains. Grasses and sedges growing around the edges of
these lakes died, and their remains fell to the bottom.
Because of the wetness of the area, the plant remains did
not decompose. Later, water-tolerant trees grew in the
area. As these trees died, their residue became a part of
the organic accumulation. The lakes were eventually filled
with organic material and developed into areas of muck
and peat. In most of these areas, the plant remains sub-
sequently decomposed. Palms soils formed in organic
material.

Plant and animal life

Plants have been the principal organisms influencing
the soils in Vermillion County, but bacteria, fungi,
earthworms, and man have also been important. The chief
contribution of plants and animal life is the addition of or-
ganic matter and nitrogen to the soil. The kind of organic
material on and in the soil depends on the kind of plants
that grew on the soil. The remains of these plants accu-
mulate on the surface, decay, and eventually become or-
ganic matter. Roots of the plants provide channels for the
downward movement of water through the soil and also
add organic matter as they decay. Bacteria help to break
down the organic matter so that it can be used by grow-
ing plants.

The native vegetation in Vermillion County was mainly
deciduous forest and prairie. Differences in natural soil
drainage and minor changes in parent material have af-
fected the composition of the forest species.

The soils that formed dominantly under forest
generally contain less organic matter than the soils that
formed dominantly under grass. In general, the well
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drained soils, such as Ockley and Russell soils, were
covered with sugar maple, beech, ash, hickory, oak, and
poplar. The wet soils supported primarily sweetgum, elm,
and oak. Ragsdale and Westland soils formed under wet
conditions and contain a large amount of organie matter.

Climate

Climate is important in the formation of soils. It deter-
mines the kind of plant and animal life on and in the soil
and the amount of available water that weathers minerals
and transports soil material. Through its influence on
temperatures in the soil, climate also determines the rate
of chemical reaction that occurs in the soil,

The climate in Vermillion County is cool and humid.
The soils in the county differ from soils that formed in a
dry, warm climate and from those that formed in a hot,
moist climate. Climate is uniform throughout the county,
but the microclimate of the soil is modified locally by ru-
noff. Therefore, the differences in the soils of Vermillion
County, to a minor extent, are the results of differences
in climate. More detailed information on the climate of
this county is given in the section “General nature of the
courty.”

Relief

Relief, or lay of the land, has a marked influence on the
soils of Vermillion County through its effect on natural
drainage, erosion, plant cover, and scil temperature.
Slopes range from 0 to 70 pereent. The soils range from
excessively drained on the ridgetops to very poorly
drained in the depressions.

Relief influences the formation of seils by affecting ru-
noff and natural soil drainage; drainage in turn, through
its affect on aeration of the scil, determines the color of
the soil. Runoff iz most rapid on the steeper slopes,
whereas in low areas water is temporarily ponded. Water
and air move freely through well drained soils but slowly
through very poorly drained soils, In well aerated soils,
the iron compounds that give most soils their color are
oxidized and brightly colored. Poorly aerated soils are dull
gray and mottled. Russell soils are well drained and weill
aerated, whereas Ragsdale soils are very poorly drained
and poorly aerated.

Time

Time, generally a long time, is required for the agents
of soil formation to form distinet soil horizons from
parent material. Differences in the length of time that
parent material has been in place are commonly reflected
in the degree of development of the soil profile. Some
soils form rapidly, others slowly.

The soils in Vermillion County range from young to
mature, The glacial deposits in which many of the soils in
Vermillion County formed have been exposed to soil-
forming factors for a long enough time to allow distinct
horizons to form within the soil profile. Some soils, how-
ever, are forming in recent alluvial sediments and have

not been in place long encugh for distinet horizons to be
evident.

Genesee soils are young soils that formed in alluvial
material. Russell and Xenia soils show the effect of time
on leaching of lime from the soil. The solum formerly had
about the same amount of lime as the C horizon has
today, but the lime has been leached to a depth of about
50 inches.

Processes of soil formation

Several processes have been involved in the formation
of the soils in this eounty. These processes are the accu-
mulation of organic matter; the solution, transfer, and
removal of calcium carbonates and bases; the liberation
and translocation of silicate clay minerals; and the reduc-
tion and transfer of iron. In most soils, more than one of
these processes have been active in horizon differentia-
tion.

Some organic matter has accumulated in the surface
layer of all soils. The organic-matter content of some soils
is low, but that of others is high. Generally, the soils that
eontain the most organic matter, such as Ragsdale and
Sable soils, have a thick, black surface horizon.

Carbonates and bases have been leached from the
upper horizons of nearly ail the soils. Leaching probably
precedes the translocation of silicate clay minerals, Al-
most all of the carbonates and some of the bases have
been leached from the A and B horizons of well drained
goils. Even in the wettest zoils, some leaching is indicated
by the absence of ecarbonates and by acid reaction,
Leaching of wet soils is slow because the water table is
high or because water moves slowly through these soils.

Clay particles accumulate in pores and other voids and
form films on the surfaces along which water moves.
Leaching of bases and translocation of silicate clays are
among the more important processes in horizon dif-
ferentiation in the soils of this county. In Miami soils, for
example, transloecated silicate clays in the form of clay
films have accumulated in the B2t horizon.

The reduction and transfer of iron, or gleying, has oc-
curred in all of the very poorly drained and somewhat
poorly drained =oils in the eounty. In the naturally wet
goils, this process has significantly affected horizon dif-
ferentiation. The gray color of the subsoil indicates the
redistribution of iron oxides. The reduection is commonly
accompanied by some transfer of iron, either from upper
horizons to lower horizons or completely out of the
profile. Mottles, which are in some horizons, indicate the
segregation of iron.
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Glossary

ABC =oil. A soil having an A, a B, and a C horizon.

Alluvium. Material, such as sand, silt, or clay, deposited on land by
streams.

Area reclaim. An area difficult to reclaim after the removal of soil for
construction and other uses. Revegetation and erosion control are
extremely difficult.

Available water capacity (available mwisture capacity). The capacity
of soils to hold water available for use by most plants. It is com-
monly defined as the difference hetween the amount of soil water
at field moisture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of soil. The capaci-
ty, in inches, in a 60-inch profile or to a limiting layer is expressed
as_

Bedrock. The solid rock that underlies the soil and other unconsolidated
material or that is exposed at the surface.

Bottfv.ivm land. The normal flood plain of a stream, subject to frequent

ooding.

Calcareous soil. A soil containing enough calcium carbonate (commonly
with magnesium carbonate) to effervesce (fizz) visibly when treated
with cold, dilute hydrochloric acid. A soil having measurable
amounts of caleium carbonate or magnesfum carbonate.

Catena. A sequence, or “chain,” of soils on a landscape that formed in
similar kinds of parent material but have different characteristics
as a result of differences in relief and drainage.

Clay, As a soil separate, the mineral sofl particles less than 0.002 mil-
limeter in diameter. As a soil textural class, soil material that is 40
percent or more clay, less than 45 pereent sand, and less than 40
percent silt.

Clay film. A thin coating of oriented elay on the surface of a soil ag-
gxl:ng'at,e or lining pores or root channels. Synonyms: elay coat, clzy

Coarse fragments, Mineral or rock particles up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter.

Complex slope. Irregular or variable slope. Planning or constructing
terraces, diversions, and other water-control measures is difficult.

Compressible. Excessive decrease in volume of soft soil under load.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and
colors consisting of concentrated compounds or cemented soil
grains. The composition of most concretions is unhke that of the
surrounding =oil Calcium carbonate and iron oxide are common
compounds in concretions.

Consistence, soil. The feel of the soil and the ease with which a lump
can be crushed by the fingers. Terms commonly used to describe
consistence are—

Loose.~Nonecherent when dry or meist; does not hold together in a
mass.
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Frighlee—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed together into a
hmp.

Firm.—When moist, crushes uvnder moderate pressure between
thumb and forefinger, but resistance is distinetly noticezble,
Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lumyp; will form a “wme” when m!led between
thumb and forefinger.

Sticky.—When wei, adheres to other material and tends to stretch
somewhat and pull apart rather than to pull free from other materi-
al.

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 shight pressure.

Cemented.—Hard, little affected by moistening.

Contour stripcropping (or eontour farming). Growing crops in strips
that follow the eontour. Strips of grass or close-growing crops are
alternated with strips of clean-tilled erops or summer fallow.

Corrosive. High risk of ecrrosion to uncoated steel or deterioration of
caherete.

Cover crop. A close-growing crop grown primarily to improve and pro-
tect the soil between periods of regular crop production, or a crop
grown between trees and vines in orchards and vineyards.

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment.
The soil sloughs easily.

Deferred grazing. A delay in grazing until range plants have reached a
spedﬂedstageofgmwth Grazing is deferred in order to increase
the vigor of forage and to allow desirable plants to produce seed.
Contrasts with continuous grazing and rotation grazing.

Depth to vock. Bedrock at a depth that adversely affects the spemﬁed

Dlversion (or diversion terrvace). A ridge of earth, generally a terrace,
built to protect downslope areas by diverting runoff from its natu-
ral eourse.

Drainage class (natural). Refers to the frequency and duration of
periods of saturation or partial saturation during soil formation, as
opposed to altered drainage, which is commonly the resuit of artifi-
cial drainage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven classes of
natural soil drainage are mcogmzed.

Excesgively dratned.—Water is removed from the sofl very rapidly.
Excessively drained soils are commonly very coarse textured, rocky,
or shallow. Some are steep. All are free of the mottling related to
wetness.

Somewhot excessively drained—Water is removed from the soil
rapidly. Many somewhat excessively drained soils are sandy and
rapidly pervions. Some are shallow. Some are so steep that much of
the water they receive is lost as runoff, All are free of the mottling
related to wetness.

Well drained.—Water is removed from the sofl réadily, but not
rapidly. It is available to plants throughout most of the growing
season, and wetness does not inhibit growth of roots for significant
periods during most prowing seasons. Well drained scils are com-
monly medium textured. They are mainly free of mottling.
Moderately well drained.—Water iz removed from the soil
somewhat slowly during some periods. Moderately well drained soils
are wet for only a short time during the growing season, but
periodically for long enough that most mesophytic crops are af-
fected. They commonly have a slowly pervious layer within or
directly below the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water is removed slowly enongh that
the soil is wet for significant periods during the growing season.
Wetness markedly restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly drained soils com-
monly have a slowly pervious layer, a high water table, additional
water from seepage, nearly continious rainfall, or a combination of
these.

Poorly drained —Water is removed so slowly that the sof! is satu-
rated periodically during the prowing season or remains wet for
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long periods. Free water is commonly at or near the surface for
long enough during the growing season that most mesophytic crops
cannot be grown unless the soil is artifieially drained. The soil is not
continuously saturated in layers directly below plow depth. Poor
drainage results from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rainfall, or 2 combins-
tion of these,

Very poorly drained.—Water is removed from the soil so slowly
that free water remains at or on the surface during most of the
growing season., Unless the soil is artifieially drained, most
mesophytic crops cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently ponded. Yet, where
rainfall is high and nearly continuous, they ean have moderate or
high slope gradients, as for exsmple in “hillpeats” and “climatic
moors.”

Drainage, surface. Runoff, or surface flow of water, from an ares.

Erosion. The wearing away of the land surface by running water, wind,
ice, or other geologic agents and by such processes as gravitational
creep.

Erogion (geologic). Erosion caused by geologic processes acting over
long geologic periods and resulting in the wearing away of moun-
tains and the building up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion,

Erosion (accelerated). Erosion much more rapid than geologic ero-
sion, mainly as a result of the aetivities of man or other animals or
of a catastrophe in nature, for example, fire, that exposes a bare
surface.

Excess fines. Excess silt and elay. The soil does not provide a source of
gravel or sand for construction purposes.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide plant nutrients,
in adequste amounte and in proper balance, for the growth of
specified plants when light, moisture, temperature, tilth, and other
growth factors are favorable.

Field moisture capacity. The moisture eontent of a soil, expressed as a
percentage of the ovendry weight, after the gravitational, or free,
water has drained away; the field moisture content 2 or 3 days
after a soaking rain; also called normal field capacity, normal
motsture capacity, or capillary copacity.

Flooding. The temporary eovering of soil with water from overflowing
streams, runoff from adjacent slopes, and tides. Frequency, dura-
tion, and probable dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent. Nons means that
fiooding is not probable; rare that it is unlikely but possible under
unusual weather eonditions; oceasional that it occurs on an average
of once or less in 2 years; and frequent that it occurs on an average
of more than once in 2 years. Duration is expressed as very brief if
less than 2 days, brief if 2 to 7 days, and long if more than 7 days.
Probable dates are expressed in months; November-May, for exam-
ple, means that flooding can occur during the period November
through May, Water standing for short periods after rainfall or
commonly covering swamps and marshes is not considered flooding.

Flood plain. A nearly level alluvial plain that borders & stream and is
subject to flooding unless protected artificiaily.

Forage. Plant material used as feed by domestic animals. Forage can be
grazed or cut for hay. :

Frost action. Freezing and thawing of soil moisture. Frost action can
damage structures and plant roots.

Genesis, soil. The mode of origin of the soil Refers espedally to the
processes or seil-forming factors responsible for the formation of
the solum, or true soil, from the unconsolidated parent material.

Glacial drift (geology). Pulverized and other rock material transported
by glacial ice and then deposited. Also the assorted and unassorted
material deposited by streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt, commonly stratified,
deposited by melt water as it flows from glacial ice.

Glacial till (geology). Unassorted, nonstratified glacial drift consisting
pf clay, silt, sand, and boulders transported and deposited by glacial
ice.

Grassed waterwny. A natural or constructed waterway, typically broad
and shallow, seeded to grass as protection against erosion. Conduets
surface water away from cropland.

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter. An individual piece is a pebble.

Green manure (agronomy). A soilsimproving crop grown to be plowed
under in an early stage of maturity or soon after maturity.

Gully. A miniature valley with steep sides aut by running water and
through which water ordinarily runs only after rainfall, The distine-
tion between a gully and a rill is one of depth. A pully generally is
an obstacle to farm machinery and is too deep to be obliterated by
ordinary tillage; a rill is of lesser depth and can be smoothed over
by ordinary tillage.

Habit}:;t.'lhenatumlabodeofaplantorarﬁmal; refers to the kind of
environment in which a plant or animal normally lives, as opposed
to the range or geographical distribution

Horizon, soil. A layer of soil, approximately parallel to the surface, hav-
ing distinet characteristics produced by soil-forming processes. The
major horizons of mineral soil are as follows:

Q. horizon.—An organic layer, fresh and decaying plant residue, at
the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming at or near the
surface, in which an accumulation of humified organic matter is
mixed with the mineral material. Also, 2 plowed surface horizon
most of which was originally part of a B horizon,

A2 horizon.—A mineral horizon, mainly a residual concentration of
sand and silt high in content of resistant minerals as a result of the
loss of silicate clay, iron, aluminum, or & combination of these.

R 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 also has distinetive characteristics caused
(1) by accumulation of clay, sesquioxides, humus, or a combination
of these; (2) by prismatic or blocky strueture; (3) by redder or
brovmer colors than those in the A horizon; or (4) by a combination
of these. The combined A znd B horizons are generally called the
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is
the solum. :

C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is Httle affected by soil-forming processes and does
not have the properties typical of the A or B horizon. The material
of a C horizon may be either like or unlike that from which the
solum is presumed te have formed. If the material is known to
differ from that in the solum, the Roman numeral II precedes the
letter C.

B loyer—Consolidated rock beneath the soil. The rock commonly
underlies a C horizon, but can be directly below an A or a B
horizomn.

Irrigation. Application of water to soils to assist in produetion of erops.
Methods of irrigation are—

Border.—Water is applied at the upper end of a strip in which the
lateral flow of water is contrelled by small earth ridges called
border dikes, or borders.

Basin.—Water is applied rapidly to nearly level plains surrounded
by levees or dikes. .
Comtrolled flooding—Water is released at intervals from closely
spaced field ditches and distributed uniformly over the field.
Corrugation.—Water is applied to small, closely spaced furrows or
ditches in fields of close-growing crops or in orchards so that it
flows in only one direction.

Faurrow.—Water is applied in small ditches made by enltivation im-
plements. Furrows are used for tree and row crops. '
Sprinkler.—Water is sprayed over the soil surface through pipes or
nozzles from a pressure system

Subirrigation.—Water is applied in open ditches or tile lines until
the water table is raised enough to wet the soil.

Wild flooding.—Water, relessed at high points, is allowed to flow
onto an area without controlled distribution,

Leaching. The removal of soluble material from soil or other material
by percolating water.

Liquid limit. The moisture content at which the soil passes from a
plastie to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per-
eent silt particles, and less than 52 percent sand particles.

Loess, Fine grained material, dominantly of silt-sized particles,
deposited by wind.
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Low strength. Inadequate strength for supporting loads.

Mineral soil. Soil that is mainly mineral material and low in organie
material. Its bulk density is greater than that of organic soil.

Minimum tillage. Only the tillage essential to erep production and
prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural soil, are too
nearly inaccessible for orderly examination, or eannot otherwise be

. feasibly classified.

Morphology, soil. The physical makeup of the soil, including the tex-
ture, structure, porosity, consistence, color, and other physical,
mineral, and biological properties of the various horizons, and the
thickmess and arrangement of those horizons in the soil profile.

Motiling, seil. Irregular spots of different colors that vary in number
and size. Mottling generally indicates poor aeration and impeded
drainage. Deseriptive terms are as follows: abundance—jfew, com-
mon, and wmany; size—fine, wmedium, and coarse; and con-
trast—faint, distinet, and prominent. The size measurements are of
the diameter along the grestest dimension. Fine indicates less than
& millimeters (about 0.2 inch); mediwm, from 5 to 15 millimeters
{about 0.2 to 0.6 inch); and eoarse more than 15 millimeters (about
0.6 inch).

Muc. Dark colored, finely divided, well decomposed organic soil materi-
al mixed with mineral soil material. The content of organic matter is
more than 20 percent.

Munsell notation, A designation of color by degrees of the three simple
variables—hue, valie, and chroma For example, a notation of 10YR
6/4 is a color of 10YR hue, value of 6, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and 7.3.

Outwash, glacial. Stratified sand and gravel produced by placiers and
carried, sorted, and deposited by water that originated mainly from
the melting of glacial ice. Glacial outwash is commonly in valleys on
landforms known as valley trains, outwash terraces, eskers, kame
terraces, kames, outwash fans, or deltas.

Outwash plain. A landform of mainly sandy or coarse textured material
of glaciofluvial origin. An outwash plain is commonly smooth; where
pitted, it is generally low in relief.

Parent material. The great wvariety of unconsolidated organic and
mineral material in which soil forms. Consolidated bedrock is not
yet parent material by this conecept.

Ped. An individueal natural soil aggregate, such as a granule, a prism, or
a block

Pedon. The smallest vohmne that can be called “a soil.” A pedon is three
dimensional and large enough to permit study of all horizons, Its
area ranges from about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the soil.

Peres slowly. The slow movement of water through the soill adversely
affecting the specified use.

Permeability. The quality that enables the soil to transmit water or air,
measured as the number of inches per hour that water moves
through the soil. Terms describing permeability are very slow (less
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (02 to 0.6
inch), moderate (06 to 2.0 inches), moderately rapid (20 to 6.0
inches), rapid (6.0 to 20 inches), and very rapid {(more than 20
inches).

Phase, soil. A subdivision of a soil series or other unit in the soil clas-
sification system based on differences in the soil that affect its
management. A soil series, for example, may be divided into phases
on the basis of differences in slope, stoniness, thickness, or some
other characteristic that affects management. These differences are
too small to justify separate series.

pH value. (See Reaction, soil). A numerical designation of acidity and al-
kalinity in sofl.

Piping. Moving water forms subsurface tunnels or pipelike cavities in
the soil.

Plasticity index, The numerical difference between the liquid limit and
the plastic limit; the range of moisture cortent within which the soil
remains plastic.

Plastic limit. The meisture content at which a soil changes from a
semisolid to a plastic state.

Poor outlets. Surface or subsurface drainage outlets diffieult or expen-
sive to install

Productivity (soil). The capability of a soil for produding a specified
plant or sequence of plants under a specified system of manage-
ment. Productivity is measured in terms of output, or harvest, in
relation to input.

Profile, soil. A vertical section of the soil extending through all its
horizons and into the parent material

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in
pH values. A soil that tests to pH 7.0 is described as precisely
neutral in reaction becsuse it is neither acid nor alkaline. The
degree of acidity or alkalinity is expressed as—

pH
Extremely acid ..o s imes s ensssensces Below 4.5
Very strongly acid....... ... S— £, Y
Strongly acid 5.1to 55
Medium Acid ...orisr s n s 56 to 6.0
Slightly acid 6.1 to 8.5
Neutral......... 6.6 to 7.3
Mildly alksline ........... T4t0 78
Moderately alKaline....oueroeeoes s iomsssessissnins 79 to 84
Strongly atkaline ...... . B85 to 9.0
Very strongly alkaline........ee oeren— 9.1 and higher
Relief, The elevations or inegualities of a land surface, considered col-
lectively.

Rock fragments. Rock or mineral fragments having 2 diameter of 2 mil-
limeters or more; for example, pebbles, cobbles, stones, and boul-
ders.

Rooting depth. Shallow root zone. The soil is shallow over a layer that
greatly restricts roots. See Hoot zone.

Root zone. The part of the soil that ean be penetrated by plant roots.

Runoff. The precipitation discharged in stream channels from a

" area. The water that flows off the land surface without
sinking in is called surface runoff; that which enters the ground be-
fore reaching surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral fragments from 0.05
millimeter to 20 millimeters in diameter. Most sand grains consist
of quartz. As z soil textural class, a soil that js 85 percent or more
sand and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly sand-size particles.

Seepage. The rapid movement of water through the soil. Seepage adver-
sely affects the specified use.

Series, soil. A group of soils, formed from a particular type of parent
tnaterial, having horizons that, except for the texture of the A or
surface horizon, ave similar in all profile characteristics and in ar-
rangement. in the soil profile. Among these characteristics are color,
texture, structure, veaction, consistence, and mineralogical and
chemical composition.

Shale. Sedimentary rock formed by the hardening of a clay deposit.
Sheet erosion. The removal of a fairly uniform layer of soil material
from the land surface by the action of rainfall and runoff water.
Shrink-swell. The shrinking of soil when dry and the swelling when
wet. Shrinking and swelling can damage roads, dams, building foun-

dations, and other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that range in diame-
ter from the upper limit of clay (0.002 millimeter} to the lower limit
of very fine sand (0.05 millimeter). As a soil textural class, soll that
is 80 percent or more silt and less than 12 percent clay.

Site index. A designation of the quality of a forest site based on the
height of the dominant stand at an arbitrarily chosen age. For ex-
ample, if the average height attained by dominant and codominant
trees in a fully stocked stand at the age of 50 years is 75 feet, the
site index is 7b feet.

Slope. The inclination of the land surface from the horizontal. Percent-
age of slope is the vertical distance divided by horizental distance,
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20
feet in 100 feet of horizontal distance.

Slow intake. The slow movement of water into the soil

Slow refill. The slow filling of ponds, resulting from restricted permea-
bility in the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in
diameter. Small stones adversely affect the specified use.
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Soil. A natural, three-dimensional body at the earth's surface that is
capable of supporting plants and has properties resulting from the
integrated effect of climate and living matter acting on earthy
parent matertal, as conditioned by relief over periods of time.

Solum. The upper part of a soil profile, above the C horizon, in which
the processes of s6il formation are active. The solurn in mature soil
consigts of the A and B horizons. Generally, the chavacteristics of
the material in these horizons are unlike those of the underlying
material. The living roots and other plant and animal life charace-
teristica of the scil are largely confined to the solum.

Stratified. Arranged in strata, or layers. The term refers to geologie
material. Layers in soils that result from the processes of soil for-
mation are ealled horizons; those inherited from the parent material
are called strata.

Stripcropping. Growing crops in a systematie arrangement of strips or
bands which provide vegetative barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil particles into eom-
pound particles or aggregates that are separated from adjoining ag-
gregates. The principal forms of soil structure are—ploty
(laminated), prismatic (vertical axis of aggregates longer than
horizontal), columnar (prisms with rounded tops), bloeky (angular
or subangular), and granular. Structureless soils are either single
grained (each grain by itself, as in dune sand) or massive (the parti-
cles adhering without any regular cleavage, as in many hardpans).

Subseil. Technically, the B horizon; roughly, the part of the sohmm below
plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally refers to a
leached horizon lighter in color and lower in content of organic
matter than the overlying surface layer.

Surface soil. The soil ordinarily moved in tillage, or its equivalent in wn-
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen-
timeters). Frequently designated as the “plow layer,” or the “Ap
horizon”

Terrace. An embankment, or ridge, construeted across sloping soils on
the contour or at a slight angle to the contour. The terrace inter-
cepts surface runoff so that it can soak into the soil or flow slowly
to a prepared outlet without harm. A terrace in z field is generally
built so that the field can be farmed. A terrace intended mainly for

drainage has a deep channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating,
bordering a river, a lake, or the sea. A stream terrace is frequently
called a second bottom, in contrast with a flood plain, and is seldom
subject to overflow., A marine terrace, geherally wide, was
deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and clay particles in
a mass of soil. The basic textural classes, in order of inereasing pro-
portion of fine particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, siity cloy loam, sandy
clay, silty clay, and clay. The sand, loamy sand, and sandy loam
classes may be further divided by specifying “coarse,” “fine,” or
“very fine.”

Thin layer. Otherwise suitable soil material too thin for the specified
use.

Till plain. An extensive flat to undulating area underlain by glaciz! till

Tilth, soil. The condition of the soil, especially the soil structure, as re-
lated to the growth of plants. Good tilth refers to the friable state
and is associated with high noneapillary porosity and stable strue-
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif-
ficult to till.

Topsoil (engineering). Presumably a fertile soil or soil material, or one
that responds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens. .

Upland {geology). Land at a higher elevation, in general, than the alluvi-
al plain or stream terrace; land above the lowlands along streams.

Unstable fill, Bisk of caving or sloughing in banks of fill material.

Water table. The upper limit of the soil or underlying rock material that
is wholly saturated with water.

Water table, apparent. A thick zone of free water in the soil. An ap-
parent water table is indicated by the level at which water stands
in an uncased borehole after adequate time is allowed for adjust-
ment in the swrounding soil.

Water table, artesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.

Water table, perched. A water table standing above an unsaturated
zohe. In places an upper, or perched, water table is separated from
a lower one by a dry zone.
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Pattem of soils and underlying material in the Reesville-Ragsdale-Fincastle map unit.
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Pattern of soils and underlying material in the Sable-Flanagan map unit.
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Figure 5.

|_Pattern of soils and underlying material in the Sable-Ipava map unit,

TypicalmaufGeneseesﬂt]oam
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Figure 8.

—Wooded area of Hennepin loam, 25 to 50 percent slopes.
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A stand of pine and hardwoods in an area of Orthents, loamy, 33 to 90 percent slopes. The strip mine lake
has been stocked with fish.

Large bales of grass-legume hay on Raub silt loam, 0 to 2 percent slopes.
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R ety T e T T o g

Figure 11.—Cattle grazing a grass-legume pasture in a broad area of Shipshe loam, 0 to 2 pereent slopes.

—meile of Fox loam, 0 to 2 percent slopes. The underlying

material is at a depth of 24 to 40 inches.
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Profile of Shipshe loam, 0 to 2 percent slopes. The Figuere 1
orderlying material is below a depth of 24 inches.

Profile of Wea silt loam, 0 to 2 percent slopes. The content
of gravel is high at the lower depths.
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TABLE 1,-~TEMPERATURE AND PRECIPITATION

[Data are from Rockville, Ind.}

} Temperature Pregipitation
} 2 years in 10 will have t ysar in 10 i Average
at_least § davs with—— Wwill have~- | Days depth of
{ with sA0W on
Month " Average jAverage Maximum Minimum Average snow days with
! daily daily temperature |(tamperature total Less More cover oflsnow covar
maximum }minimum fequal teo or equal to or than-- than—- 1 ineh jef 1 inch
higher than--{lower thane- or morei or mors
OF oF oF CE lo in In in
|
Januarywme 37 20 5¢ - 2.7 4.6 5.8 B 2.4
Februarymes 4D 23 62 1 2.4 i 0.6 4.4 6 2.7
!
Marehe—me- 50 31 73 12 3.5 1.5 7.9 2 3.9
ApPrilemeem! 64 43 82 26 41 1.9 6.9 0.1} 2.2
MR Yamm———— 76 50 48 34 4.6 1.8 9.0 0 0
JUNBimmimmmm 85 61 9y 4y 4.9 1.7 9.8 0 0
July--—---wt 87 64 96 52 3.8 1.6 7.2 0 ]
! }
Augusteww--} 85 63 i 95 lt by 3.1 1.4 b 5.2 | 0 ¢
3
September- 79 55 92 39 3.0 ; 0.9 5.2 } ¢ a
Qotobar——- 68 45 85 28 2.9 0.8 6.9 0 0
November=.- 52 33 71 15 3.2 1.3 5.4 1 2.0
December=- 4o 24 62 i 3 2.9 0.9 6.5 8 2.6
) i
F }
Iear—n~i 64 P43 1798 Y e b1 35.0 50.4 boo2s.1 2.6
H H H H i

1/Average annual highest temperaturea,
Average annual lowest tempsrature.
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TABLE 2

| -~PROBABILITIES OF LAST FREEZING TEMFERATURES

[Data are from Veedersburg and Rockville, Ind.)

IN SPRING AND FIRST IN FALL

Dates for given probability and temperature
32

Probability i 160 F. | 200 F - | 240 F 280 F | oF
‘ . ! or lower .| or lower | or lower | or-lower | or lower
i ] ] ] ]
] . 1 i - ] - I
Spring: i ! | : !
i | | | i
1 year in 10 ! P i i |
later than-- | ®ar, 25 | Apr. 3 L Apr. 14 ! HMay 1% | May 16
1 1 1 1 1
. 1 - I 1 1 1
2 years in.10 | ‘ ! \ i !
later than-- | Mar. 18 } Mar. 28 } Apr. B8 | Apr. 231 May 7
1 I ) 1 ¥ .
L ] [} b ] .
5 years in 10 | ' H i 1 :
later than-- | Mar., 5 ! Mar. 17} Mar, 26 | Apr. 11} Apr. 28
1 1 1 ) 1 .
b I ] 1 . ]
Fall: H : i i i
1 t ] 1 ]
1 ] 1 ] ]
1 year in 10 i : ] 1 i |
garlier than--! Nov. 14 | oOct. 28 |. Qet. 25 | Oet. 7T i Sep. 30
] 1 1 1 I
. 1 I I I 3
.2 years in 10 | ! A : | i
earlier than--! Nov. 20.! NKov, T | ©Qect. 20 | Oct. 19 { Oect. 5
1 1 ] 1 L
1 ] [] 1 ]
5 years in 10 | t i ; |
earlier than--| 2! WNov. 19} MNov. T | Oct. 29} OQct. 15
1 1 1 1
1 L L L

Dec.
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TABLE' 3J-~ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

] 1
1 ] .
Hap | S0il name H Acres Percent

symboll H L

H i ;

i i i
A1B2 iAlford silt loam, 2 to 6 percent slopes, eroded--- - mmmmm e —————— i 670 | 0.4
AlC2 jalford silt loam, 6 to 12 percent slopes, erodede===- - = - ————m 300 | 0.2
Ar | Armiesburg silty clay loaleee=eea——-. -— ————————————— - i 4,110 | 2.4
DaB  {Dana silt loam, 1 to 4 percent slopes==-- - e mem e —— e m—e———m——————— : 1,350 | 0.8
Dm | DUMPS, MiNE=m-——— e e e - ————— - - - - - -— -1 230 | Q.1
Ee 1Eel 9ilt loaM=w———mmmmccaao - - -—— e e e o e e e | 2,200 | 1.3
Eol iElston sandy loam, 0 to 2 percent slopes-- -— - - - e —— | 2,650 | 1.6
EoB iElston sandy loam, 2 to 6 percent slopes—---- - - e ——————————————— | 1,010 | 0.6
Fea iFincastle silt loam, ¢ to 2 percent slopes _— - - - - - - 11,440 | 6.8
FgA  [Flanagan silt loam, 0 to 2 percent SlopeS-———me=mme—mm-aaaa—- - - - 1 4,680 1 2.4
FoB2 |Fox sandy loam, 2 to 6 percent slopes, eroded-- e e e e i 2,430 | 1.4
FoC2 |Fox sandy loam, 6 to 12 percent slopes, erodedewsa———co—ce——n- - - -- ! 5490 | 0.4
FsA iFox loam, D to 2 percent 3lopEeS==mmmmmmmm——w e em— e —— ———— i §,290 | 2.5
FxC3 {Fox clay loam, § to 12 percent slopes, severely erodede-m—-e——cmcce——e—cmm—mm————an 1 429 | 0.2
Ge iGenesee 81it loAMww==mecccccmcaa_ - - - - - - - - ——— 12,150 | 7.2
GpG |Gosport shaly silt loam, 50 to 70 percent slopeS—-e--- - B ) 670 1§ 0.4
HeF tHennepin loam, 25 to 50 percent slopes - e —_——] 12,860 | 7.6
HgB jHigh Gap. silt loam, 2 to & percent SBlOPeS-—-m~mmeoc-mecccoammcmmmmme——m—emm e ———) 310 | 0.2
Ipa tlpava silt loam, ¢ to 2 percent 5lopes—ew———ee==== - - - ————————— ' 4,810 | 2.6
Mol iMartinsville loam, 0 to 2 percent slopes -—— - - ——mmm e —————————— i 950 | 0.6
MeB2  [Martlnsville loam, 2 to & percent slopes, eroded-- - - - ‘= -—- | 540 | 0.3
MeD2 (Miami silt loam, 12 to 18 percent slopes, ergdedem—ememm-a————— - m————— | 1,180 | 0.7
MsC3 iMiami clay loam, 6 to 12 percent slopes, severely eroded-—w-- - e ——— 1 1,690 | 1.0
MsD3 jMiami elay loam, 12 to 18 percent slopes, severely eroded - -- e mm——— i 550 | 0.3
Och {0ckley silt loam, 0 to 2 percent sSlopeS--- -— - - .— - - -1 2,320 | 1.4
OcB  |Ockley silt loam, 2 to 6 percent 5lOpeS—m——m—mmeccccecmcoemm e mmmmmmmmmm—mm e 7301 0.4
OrB  iOrthents, loamy, 0 ©0 § percent SlOPeS—mcc—mecaoc—meecee=————————— e mm e e 3,660 | 2.2
OrG iOrthents, loamy, 33 to 90 percent slopes 2,400 | 1.4
Pa {Palms muck- - —_—— B S —— 220 | 0.1
Pg |Pits, gravel 370 | 0.9
P1A  {Plano silt loam, 0 to 2 percent slopese—eem=a= H 520 { 0.3
Prc iPrinceton fine sandy loam, 8 t0 15 percent SlopeS~——=————mmmcmmm o m o m e ———— { 360 | 0.2
PtA  iProctor silt loam, 0 to 2 percent slopeS——-——- - ——mmm- - e i 340 0.2
PtB iProetor silt loam, 2 to & percent slopes - - —em———— - - -—i 760 | 0.5
Ra |Ragsdale 3ilt loam--————wao——m e e e ————— ; 12,435 | 7.4
Rba iRaub silt loam, 0 %o 2 percent slopes=-- - - e | 1,530 i 0.9
Rel iReesville silt loam, 0 to 2 percent slopes- - - - - - -— | 12,920 | 7.7
RoF  jRodman gravelly loam, 25 to 50 percent slopes - - - - - ——— 1,530 1 0.9
RtA |Rush silt loam, 0 to 2 percent 8lopeS-—-—-ww - - - - -— -1 400 | Q.2
RtB2 |Rush silt loam, 2 to 6 percent slopes, eroded - - - e il | 680 | 0.4
RuB2 |Russell silit loam, 2 to 6 percent slopes, eroded-esus————e————a—- ——————— -1 6,030 | 3.6
RuC2 |Russell silt loam, 6 to 12 percent slopes, eroded- - —————————— e e e ] 4,280 | 2.5
S5a - i3able silty clay loam--- e T TS - - - - - 5,576 } 3.3
Sb |Sable silty clay loam, loamy till SUDSErALUMe— e mcccccmcc e e e - ——— | 8,074 | 4.8
Seh iShadeland silt loam, 0 to 2 percent SlopeSew——- - - - - - - 170 | 0.1
SgA iShipshe loam, O to 2 percent 8lOPeS--——rmememame;c———— e ;s oo —————————— i 5,280 | 3.1
SgB iShipshe loam, 2 to 6 percent SlopeS=eememmeemem———-.w — - - - —-——i 910 | 0.5
sSh 1Shoals 5ilt lo@Me=me—m—emcc e mecec———————— o 1 e e i 3,800 § 2.3
Sm |Sleeth silt loame-—meco—crmcmm—mm———— — - - - - —————— ; 340 | 0.2
Sn {Sloan loam- - - ——rmmmmaaaaa —~—— ————————————— - - — T10 | 0.4
So i5tarks S5ilt loaM===m=smc—ce o eecmmmaaa————————— e o ! 690 | ¢.4
Sp {Stonelick sandy loam--- - - -— - - - o | 1,760 | 1.0
TaB iTama silt loam, 2 to 6 percent SlopeS==mm=-= -— - B it E T R | 730 | 0.4
WeA  {Wea s3ilt loam, 0 to 2 percent slopes- - ——————————— -— - ————] THO | 0.4
Wt iWestland silty clay loAD-—me=m=mcmc—cccceocccme———————— - - e i 43¢ | 0.3
Wx iWhitaker silt loam--- - - - e ———— -—- m————————— | 280 | 0.2
XeB iXenia silt loam, 1 to 4§ percent SlopeS=—-mmewu——ccee—me—emmm———oe - -- =i 13,430 | 8.0

! Water - e ———————— — e - - e ——————— E 1,635 5 1.0

1

Vo e b — jm———————

| TOLAL oo m o mmmm e e m e e ———— —— -ee-ewo-e--m-l 168,320 | 100.0

i ]

L 1 1
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~-YIELDS PER ACRE OF CROPS AND PASTURE

TABLE 4.

Absence of a yield figure indicates the

[All yields were estimated for a high level of management in 19?6-

crop is seldom grown or ls not suited]
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VERMILLION COUNTY, INDIANA

TABLE 4.-~YIELDS PER ACRE OF CROPS AND PASTURE~~Continued
! ]
|

So0il name and

i i !
! ! i ) -
map symbol ! Corn ! Soybeans © | Winter wheat |Grass-legume hay] Tall fescue
] ] ]
- L 1 i
i B r B0 B B ~Ton purL)
[ i H . . .
5gB~ - S— 85 { 32 ! 240 | 3.0 | 6.0
Shipshe R | ] | o |
- o . i H i - . .
Sh - ——— 80 i 32 i 33 3.0 8.4
Shoals ! } i '
i i : : | } :
St~mm - ————] 120 ! 42 58 ! 4.0 ' 8.0
Sleeth . } | i
_ ] | | I
Sn - - - | - ] ~——— | — ——— ! -
Sloan : 1 | |
] 1
[ i
so - - - 135 | ¥7 - 54 - 4.6 ——
Starks _ o] .
Spmmmmmm——————— 80 25 35 3.5 o
Stonelick _ :
TaBaeann~ S : 130 45 52 - 5.2 ———
Tama e .
Wehw - - _— : 120 y2 i 48 4.0 8.0
Wea i . i
_ | i .
Wt - i t 140 ‘ - 49 H 56 ' - b6 : 9.2
Westland : | . H g
. 1
. . i
T i — .- 130 46 } 52 4,3 8.6
Whitaker : |
' } } . _
Xeb~- ———— S B 120 ; 42 ! 43 b.o - 8.0
Xenia - - { i
H 1 1
l_ L L

* fhnimaleunit-month: The amount of forage or-feed required to feed one animal unit {one cow, one horse, one
mule, five sheep, or five goats} for a period of 30 days,
%% See map unit deseription for the composition and behavier of the map unit.
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84 - SOIL SURVEY

TABLE 5/--WOODLAND MANAGEMENT AND PRODUCTIVITY

[Only the soils suitable for production of commercial trees are listed in this-table., Absence of an entry in a
column means the information was not available]

| Management concerns potential productivity |
Soil name and {Ordi~- | EBQuip— | - ] !
map symbol {nation{Erosion | ment !Seedling} Wind- | Important trees i3ite | Trees to plant
| symbol |hazard limita~{mortal- throw {index]
tion ity hazard ]
| i
AlB2, AlC2rmmmmme—m— 1o |S8light |§Slight {Slight [Slight [White 08Kemwmmeoa—aaa 90 {Eastern white pine,
Alford I i Yellow-peplar—~-~-~-i 98 | red pine, ‘
| | TaweetguUl~——memm————— 76 | black walnut,
yellow-poplar,
white ash,
black locust.
Ar to Slight Slight Slight Slight Yellow~poplar=rmmemmm—~ 100 (Eastern whilte pine,
Armiesburg White 0aft—~—eccmem~~ i 99 | black walnut,
[Black walnut~w-wmea-- T0 yellow-poplar,
black locust.
Dab J— P, —— ~ - Eastern white pine,
bana red pine,
white ash,
yellow~-poplar,
black walnut,
I ; plack locust,
i
Ee { 1o [Siight |}Slight {Siight |Slight |Yellow-poplareme—me~ 100 }Eastern white pine,
Eel i ] i |Eastern cottonwood--] --~ | black walnut,
White ashmmmmm——— v} = | yellow-poplar,
Black walnutm—rmemmr- —— j black locust.
Feh 3o Slight Slight Slight 3light Northern red cak~-—~- 75 |Eastern white pine,
Fincastle { White oak-<~mmmmm——— i 75 | valdeypress,
{ _ Pin gak~rmem=mem——=-s} 85 | white ash,
‘ Yellow-poplar——m—mmm—-— 85 | red maple,
SWeetgullcmnmmm—————— 80 yellow~-poplar,
American sycamore.
Fgh — -~ - it & - ~=-~ }Black walnut,
Flanagan eastern cottonwood,
green ash,
yellow-poplar,
gastern white pine,
FoB2, Fof2, FsA, ! H H
FAC 3~ et 1o }8light .}S8light |Slight |}Slight [Northern red ocak----{ 80 [Yellow-poplar,
Fox H White oakem—~—~——acwew " ==~ | white ash,
Sugar maplgmmmmrrece] ~- eastern white pine,
. ) red pine,
i black locust.
1 i |
Ge to {Slight |8light |Siight |[Slight |Yellow-poplar—————-- i- 100 }Eastern white pine,
Genesee | . ) i i black walnuk, :
t yellow~poplar,
black locust.
GpG 5d |ModeratejModerate!Moderate|Moderate}White cak-——mmmememm~ ! 45 }Eastern white pine,
Gosport - i : H red pine,
| I } Norway spruce,
| t ! - Seoteh pine,
] white spruce,
f i poplar.
HeF- { 1r |Severe }Severe |}Slight }Slight -{Northern red cak--~-| 85 [Northern red oak,
Hennepin White oal———meec———— ~=~= | white ocak,
: green ash,
black walmut, )
eastern white pine,
red pine,

eastern redcedar.




TABLE 5.--WOODLAND MANAGEMENT AND PRODUCTIVITY~~Continued

VERMILLION COUNTY, INDIANA

85

I | Mapagement concerns !__Potential productivity |
801l name and Ordi- | Equip~ |} ! ' |
map symbol nation{Erosion ment Seedling| Wind- Important trees {5ite Trees to plant
symbol {hazard limita~|mortal~ | throw jindex
tion ity hazard E
1
HgB - ~ Jo Slight Slight 8light {3light White cakrmmmemewcwaa=n 75 {Eastern white pine,
Bigh Gap Yellow-poplarememm~-— 75 | red pine,
Virginia ping~——ear~ 55 Virginia pine.
Ipa ~- —— ] — —f— ——f ~} ~== {|Blagck walnut,
Ipava . eastern cottonwood,
yellow-poplar,
h i white oak,
} i green ash,
1 | American sycamore.
; | i
McA, MEBZrmmmmom——— 1o 1Slight }Slight [Slight }Slight |[Wkhite ocsk~—emer~e~ween 90 }Eastern white pine,
Martinsville i " {Yellow-poplar=mmmm~—~ 98 | red pine,
SWeBLEUM~~r~ e - 76 | white ash,
yellow~-poplar,
i 1 black walnut,
i | ) E I black locust.
: | i !
MeD2, MaC3, M8D3w=-~ 1e |8light |S51ight - }Siight {Slight |White cak-we-m—eeecma 90 |Eastern white pine,
Miami : ¥Yellow~-poplap-~~«~~~=] 98 | red pine,
! SWeetgUll—mm = e e 76 | white ash,
| yellow-poplar,
] black walnut,
; { ; black locust,
. i
Ocd, O0CB-=wome—a—mae 1o !5light |Slight {5light 131ight |White oc@k~m—rrm~r~~- -=} G0 |Eastern white pine,
Ockley i Northern red ocak~-~~{ 90 | red pinme,
Yellow~poplar——eaw—- 98 white ash,
SWEBEEUR e 76 } yellow-peoplar,
black walnut,
H black locust.
' ]
Pa - - -{ 4w I8light |Severe [Severe |Severe |[Red maple--—mmmm~e—- 1]
Palms | Silver maple~-w——mmm -
| White ashemmreee—————- —
E i 1 Quaking aspen-emmmme~ —
PlA e} mmmm—— ————— Y SRS ——— - Blaok walnut,
Plano { i eastern white pine,
| ' red pine,
} H ] green ash,
! 1 | H i ! northern red cak.
] : ! i S
Prc ~ ! 16 !sSlight |Slight |Siight {3light [|White cak~~r—ree—==-e ! 90 }Eastern white pine,
Princeton ! | Yellow-poplar=me~~~~| 98 | red pine,
} SWEELE Ul v smiem mmm 76 | black walnut,
H yellow-poplar,
i white ash,
} klack locust,
H H i
Pt4, PtBemrrmmmmee— O L L ~— m—jm— - - - wm=} ==~ {Black walnut,
Proctor { H ! green ash,
| | i red maple,
eastern white pine,
red pine,
Scoteh pine.
Rl aimm e i e 2% Slight Severe |Severe Severe Pin odKkemeemenmem——— 90 |Eastern white pine,
Ragsdale H White ocake=m—ememm——— 75 baldcypress,
1  SWEE L E UM e mm ! 90 | Norway spruce,
i i 1 red maple,
white ash,
sweetgum.
]
1
L [ e | emecmm——— Vo | m et - -] —— - t —<— lEastern white pine,
Raub H 3 baldcypress,
{ b white ash,
! ' red maple,
yellow-poplar,

American sycamore.
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TABLE.5.--WOUDLAND.MANAGEMENT_AND.PBODUCTIVITY-wContinued'

SQIL SURVEY -

! H ‘Management congerns | "Potential productivity -
30il name and i0rdi~ § | Equip~ | ] T - K ] )
map symbol . |nationlErosion | ment ]S8eedling| Wind~ | Important trees iSite Traes to plant
|symbolihazard ! limita-jmortal- | throw | . o ) {index
: ; ; tign ; ity hazard
| ] ! )
REAmmmmm e e ~{ 30 !slight !Slight {8light |Siight }Northern red oake~-~| 75 {Eastern white pine,
Reesville o P ] ] 1Yellow-poplares-—em~ 85 ! white ash, o
: . i E _{ t j5ugar maplemmmmm——— 90 } red maple.
e T - 3a.. |Severe !Severe |Severe !Slight INerthern red ocak----! 70 |Eastern white pine,
Rodman:. S ] { i White cakm—mmmmm——— 70 | red pine, '
Co | i | |Red pin@——~-= ——————— ! .75 ! jack pine.
'¢ i ‘ ; i i |Eastern white pine--} 8% | .
Rth, RtBZ2~memmiomnm~ 1o Slight 3light Slight ]Slight White cakemmeme————— . 90 |Eastern white pine,
Rush Northern red oak~-~~{ 90 | red pine,
’ Yellow~poplar-—m———mm~ { 98 1} white ash,
SWeeLgUNmmm i 76 | yellow-poplar,
H black walnut,
black locust.
RuB2, RulZ2~~mmemm=a] 10 Slight Siight Slight 3light White gak-=mmmrmmee~—~ g0 |Eastern white pine,
Russell ‘ . Northern red 0aK=—~= 90 red pine,
Yellow~poplar-e—emwm= 98 white ash,
i ! i SWEELEUM === e e e 76 | yellow~-poplar,
] A A black walnut,
1 ! H black locust.
1 .
i
Sa- - - IR P S |mmmmmm fram LY - - ~~em~| ~~- |Pin oak,
Sable ] f | I green ash,
i b H f European larch,
! E E: eastern cottonwood.
i
2] Y — | mre |emrccne~ T —— [P — . - ~m=={ ~-- |Eastern cottonwood,
Sable } t H | H ! \ American sycamore,
g i | i | ! ! red maple,
f {- I H | H { green ash,
! i . o } ! 1 -} pin ocak,
i | | } ) ! ! “{ sweetgum,
i : | - ] i ]
Seher e ————— | 30 }{8light -|Slight- }Slight {Slight |[White oal~emmmm———— i 75 |Eastern white pine,
Shadeland ! 1 ] Pin 0fk-—wmm=—me———— 85 | baldeypress,
-1 H Yellow~poplar-—s—w== 85 | white ash,
i b SHEELRUM~~ e rm e e e e 80 | red maple,
i i | | yellow-poplar,
. ! i | t American sycamore,
o f
Sgh, SgB-~—memmaaan I e e bemmmmce e - ~ - —————————— ! ~-~ |Bastern white pine,
Shipshe ! i i . b ! Norway spruce,
i | red pine, ‘
H black walnut,
! | white ash,
i i
SR ————————————— ‘20 Slight }Slight {sSlight }S8light Pin oKkememme——nn——— 1 90 |!Sweetgum,
Shoals ] } ! SWeelgullmmmmmm—r———— i 85 | red maple,
| } | : Yellow~poplar———mm—~ 90 | swamp chestout oak,
' Virginia ping=m——-~ 90 pin oak, ]
i Eastern cottonwood~~} --- | yellow-poplar,
H tWhite ashem—mme———— | ———
b i . b
Sl e e e e e ! 30 Islight |[Slight [S8light |[Slight |Pin oak-——=-ereecmm~~ §5 |Eastern white pine,
Sleeth ‘ | Yellow~poplar———eawm= 85 baldeypress,
i SWEE LUl mmmm————— 80 } white ash,
i White Cak-——wmweicam 75 | red wmaple, i
3 i ! H | yellow-poplar, =
1 ! ' H ! . | American sycamore.
. ; | ; ! | ] ; !
SNmmamemmmmmm—ame~s| 2w |Slight !8evere }Severe |Severe Pin oak---~- e b 85 |
S5loan | ] i i Swamp white Oak-—m~~ S
i i i i Red maple~———— R |
i i ! H i




VERMILLION COUNTY, INDIANA

TABLE 5,~~WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

87

|SweetguUMcammmm

black locust,
yellow~poplar,
white ash,

S Co } . ! anagement concerns Pot roductivit i
Seil name and ordi~ | | Equip~ | - i o
map symbol nation|Erosion | ment |Seedling] Wind- Important trees {8ite | Trees to plant
symbol|hazard | limita-imertal~ { throw index}
] | ) tiopn V1 stv _ t bazard ] .
i i i o ] | P
i . ! e t ] i
So - -~} 20 |5light |Slight |{Slight |[S5light |White oake~r~emee———— ! 80 |Black walnut,
Starks i ' ] i ) ! Northérn red cak--~~} 80 | American sycamora,
i ) ! Yellow-poplar-—-m=m== 90 } yellow~poplar,
| | | B {Black walnutem~mecm~— --- | white ocalk,
- } i ! i H i green ash,
i i ! ! - ! | sugar maple.
! ! H P { i
Spes e e !} 2o j8light |slight |3light |}Slight jNorthern red oak----} 80 |Eastern white pine,
Stonelick H ! ] H | i { black walnut,
] } ! } ) ; i yellow- poplar,
: ; i | i : i
WA~ e R D e f e | e e oo} ——~ [Eastern white pine,
Wea : : i | i ] i red pine,
] | ! | i ! { black walnut,
! { ' ] i H { black locust,
i } ] ! | i ; | yellow- poplar,
! ! | ! ] i i { white ash,
i : } ! P i : ! i
Wimmmmr e e e } 2w 18light [Severe |Severe |Severe |Pin 08kemmmmceceme—e— ! as !Eastern white pine,
Westland i ; H ! b | SWeetgUM -~~~ ! 90 | baldeypress,
; ! | . ! ] |White cakmmemmemmm—— ! 75 | Norway spruce,
H ! ! ! t ! red maple,
'F ! ] i t | white ash,
! ! ! } . | sweetgum,
. : ‘ ] . i i
Wb mm e e | 30 }8light |Slight }Slight |Slight = |White cakrmmm—~e————— 75 |Eastern white pine,
Whitaker | IPin 0ak—rm—rm~memem——— 85 | baldeypress,
! ] t }Yellow-poplar—e————— 85 | white ash,
| i ! | SWeet BN~ mm~—————— 80 | red maple,
! { !Northern red cgke~~~} 75 | yellow-poplar,
i V. i imerican sycamore,
3 )
| i
XeBumm e i 1o }Slight {Slight |Slight |Slight IWhite oak ——————————— ! 90 lEastern white pine,
¥enia { | : tYellow~poplar—m=rm—— | 98 | red pine,
| ! 76 E black walnut,
|
I |
i i
i !

S
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[The symbol ¢ means less than; the aymbol > means greater than.

grow trees of this height elass]

S0IL. SURVEY

TABLE 6.J-~WINDBREAKS AND ENVIRONMENTAL PLANTINGS

Absence of an entry means soil does not normally

S50il name and
map symbol

<8

8-15

Irces havine predicted 20-vear average heights, in feet, o
! !

16-25

e

26~35

>35

AlB2, AlC2mmrmmmmm—
Alford

Ar-
Armiesburg

Elston

Fincastle

Mockorange—————=~~

Mockorange

Mockorange

See footnote at end of table.

European
burningbush,
blaakhaw, late
lilac, Amur
honeysuckle,
shadblow service~
berry, American
eranberrybush,
autumn-clive,

European
burningbush,
blackhaw, late
lilae, Amur
honaysuckle,
shadblow service-
berry, American

| eranberrybush,

avtumn-olive.

European
-burningbush,
blackhaw, late
lilac, Amur
honeysuckle,
shadblow service-
| berry, American
cranberrybush,
autumn-ciive.

3

Eureopean
burningbush,
blackhaw, late
lilac, Ampur
honeysuckle,
shadblow service~
berry, winged
euonymnus,
American
eranberrybush,

autumn-~clive,

burningbush,
blackhaw, late
lilae, Amur
honeysuckle,
.shadblow service-
berry, American
eranberrybush,
autumn~-olive,

L
Blackhaw,
arrowwood, rose-
of-sharon, Amur
honeysuckle,
American
cranberrybush,
autumn-~olive,

!
}
!

——— i ——

Eastern hemloCck—--

Eastern hemlock~—--~

Eastern hemlock===

Eastern hemlock——~

Eastern hemlook---}

Norway Spruce~—-—-~]

Norway spruce

Norway sprucee~mm-

Horway Sprucé——-—.-

American basswood,
Horway spruce,
white spruce.

Eastern white
pine,
honeylooust,

Eastern white
pine,
heneylocust.

Eastern white
“pine,
honeylocust.

Eastern white
. pine,
honeylocust.

Eastern white
pine, Norway

! spruce,

| honeylocust.

Eastern white
pine,




VERMILLION COUNTY, INDIANA

TABLE 6.~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS~~Continued

89

Soil name and.
map symbol

<8

>35

Fghmmmmmmom- v —
Flanagan

FoB2, FoC2, Fsa,
FXC3mmsmnrmmmm ———
Fox

Bl e e e

Genesee

GpG. }
Gosport {
|

HeFamrnn e m—————

Hennepin

HEBammmw s e o e

High Gap

IPAmmmmm s e
Ipava

McA, MCeBZmmmma——n.
Martinsville

Mockorange

Mockorange

American hazel,
flowering quince.

Mockorange

Mockorange~s—~—~~rmm~

See footnote at end of table.

- blackhaw, i
shadblow service-

Eurepean
burningbush, late
lilac, shadblow
serviceberry,
autumn-olive,
Amur honeysuckle,
blackhaw,
American
cranbercybush.

i
Autumn-olive, Amur!
honeysuckle,

berry, American
aranberrybush,
corneliancherry
dogwood.

European
burningbush,
blackhaw, late
lilac, Amur
honeysuckle,
shadblow service-~
berry, American
eranberrybush,
autumn~olive,

European
burningbush,
blackhaw, late
lilac, Amur
heneysuckle, H
autumn-olive.

Blackhaw, cutleaf
staghorn sumac,
forsythia,
autumn~olive,

European

burningbush, latej

lilac, shadblow
serviceberry,
Amur honeysuckle,
blackhaw,
Ameriecan
cranberrybush,
antumn-olive,

Eurcpean
burningbush,
blackhaw, late
lilaec, Amur
honeysuckle,
shadblow service~
berry, American

cranberrybush,
autvon~olive,

Eastern hemlockmm~

Eastern hemlock-—-

Eastern hemlogk-~~

Jack pine,
Austrian pine,
Russian-olive,

Eastern hemloek-~--

Eastern hemlocKem=

- r

Norway spruce,
white spruce,
American
basswood.

Norway spruce

Norway spruce

Virginia pine, red
' pine, scarlet
cak.

Norway spruce———--—

Ezstern white
pine, Norway
spruce,
honeylocust,

Eastern white
pine,

Eastern whits
pine,
' honeyleocust.

Honeylocust,

| eastern white

pine,

Eastern white
pine, Norway
spruce,
honeylocust,

Eastern white
pilne,
- honeylocust,
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TABLE 6.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~-~Continued

Soil name and
map symbol

‘Trees having bredicted 2D-year average heights, in feet, of--
1 .

<8

i 8-15

16-25

26-35

>35

MeD2, mM3C3, MSD3~-
Miami

0ch, OCBr~r————wm= —_——
Ockley .

orB, OrG¥.
Orthents

Pa
Palms

1

Pg¥*,
Pits

|13 N —— -
Plano

Prc
Princeton

Pth, PtB-mme—mww -
Proctor

T P — —

Ragsdale

Rba
Raub

Relermrmrme - ——— -
Reesville

8e¢e footnote a

|

|Gray dogwood,

dwarf purple
willow.

lGray dogwood~—————
i

|Mockorange

Russian~clive

Gray dogwood,
dwarf purple
willow,

Cutleaf staghorn
sumac,

Cutleaf staghorn
sumac.

:
i
|
i
¥
3
:
=
|
!
|
:
|
|
r
1
r
|
=
:
i
i

t end of table.

Blackhaw, late
lilac, Amur
honeysuckie,
shadblow service-
berry, winged
enonymus,
American,
cranberrybush,
autumn-olive.

Autumn-olive,
American cran-
! berrybush, late
! lilac, Tatarian

honeysuckle.

Northern white-
cedar, Amur
honeysueckle,
silky dogwood.

]

]

|Autumn-olive, Amur
i honeysuckle.

]

1

i

1

1

|European
burningbush,

| blackhaw, late

! lilac, Amur
honeysuckle,
shadblow service-
berry, American
cranberrybush,
autumn~olive,

Autumn-olive,
silky dogwood,
Amur honeysuckle,

Amur honeysuckle,
redosier dogwood,
silky dogwood.

Blackhaw,
arrowwood,
corneliancherry
dogwood, rose-of-
sharon, Amnur
honeysuckle,
American
cranberrybush,
autumn-~olive.

|Blackhaw,
arrowwood,
agrneliancherry
dogwood, rose-of-
sharon, Amur

- honeysuckls,
American
eranberrybush,
autumn~olive,

i
]
!
i
|

Eastern hemlock,
European
burningbush.

!
]
1
]
3
)
3
|
White sprucemmemm-~-—

]
1Tall purple !
} willow, medium |
purple willow,

redosier dogwood.

i
!

i
1 i

Northern white-
gedar, tall
purple willow,
medium purple
willow. i

jNorway spruge

Eastern white
pine, Norway

spruce,

1
i
{Eastern white
pine, red pine, i
Norway spruce, .

pouglas~fir,

i
Eastern hemlock-~-~{Norway spruce

Naorway spruce,

pine.

American basswood,
Norway spruce,
white spruce.

red

!

Eastern white
pine
honeylocust,

Carolina poplar.

Lombardy poplar,

Eastern white
pine,
honeylocust.

Eastern white
pine,

Lombardy poplar.

American basswood, |[Eastern white
florway spruce, }
white spruce.

pine.

Eastern white
pine,
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© Soil name and
map symbol

<8

8~15

16-25

[ . Tfega having predicted 20-vear average heights, ip reet, ©
) C ' 1 !

26~35

. 235

RoFwe e mm—— -
Rodman -

Rt4, RiBZ2—~mmmamaa
Rush

RuBz2, RuC2
Russell

SEAmm
Shadeland

Sg4,
Shipshe

Sm
Sleeth

Sn
Sloan

American hazel,
! Eurcpean privet.

{Mockorange

!

dwarf purple
willow,

tleaf staghorn
symac.,

Mockorange

Gray dogwood,
dwarf purple
willow,

Cutleaf staghorn
SUmMag., :

Gray dogwood,
dwarf purpls
willow,

See footnote at end of table,

i

{Autumn-~olive, .
forsythia, late
lilae, tamarisk,

European
burningbush,
blackhaw, late
lilae, Amur
honeysuckle,
shadblow service-
berry, American
cranberrybush,
autumn~olive,

European
burningbush,
blackhaw, late

| lilae, Amur

1 honeysuckle,

shadblow service-~

berry, American
cranberrybush,
autumn-olive,

3ilky dogwood,
Amur honeysuckle,
redosier dogwood,

Blackhaw,
arrowwood,
corneliancherry”
dogwood, rose-of
sharon, Amur
honeysuckle,
American
¢ranberrybush,
autumn-olive.

1
)
| European

| buraningbush,

| blackhaw, late
lilag, Amur
honeysuckle,
shadblow service-~
berry, American
cranberrybush, .
autumn-olive,

Redozsier dogwood,
{ silky dogwood,
| Amur honeysuckle.

Blackhaw, arrow-
wood, cornelian-~
cherry dogwood,
rose~of-sharon,
Amur honeysuckle,
American
cranberrybush,
autumn-olive,

Amur honeysuckle,
redosier dogwood,
3ilky dogwood.

i
I
:
|
i
|

]
I

!

]
I

!
!
i
|

Eastern hemlock~~~

Eastern hemlock——-~
1

Nerthern white~
cedar, tall
purple willow,
medium purple
willow,

Eastern hemlock~=e

Northern white-
cedar, medium
purple willow,
tall purple
willow,

White spruce

Northern white~
cedar, tall
purple willow,
medium purple
willow.

Red pine, eastern
white pine, jack
pine, Austrian
pine,

|Norway spruce,
honeylocust,

Norway spruce~emm-

Anerican basswoed,
Norway spruce,

! white sprice,

]

I

tNorway spruce—————

American bassweod,
Norway apruce,

Eastern white
pine.

Eastern white
pine,
; honeylocust,

Lombardy poplar.

Eastern white
pine.

Eastern white
pine,
honeylocust.

Lonbardy peplar,

Eastern white
pines

—— e ik Bt e

Lombardy poplar.
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S0ll name and
map symbol

havin re

<8

Ir
!

§-15

ioke

16-25

26~35

3¢ _20~year average heights, in feeb, of—-

>35

S

i i P P e i i S Gt e

o
Starks

3p
Stonelick

Wt -
Westland

Wlommmammm———— -~
Whitaker

Gray dogwood,
mockorange.

Mockorange

Redosier dogwood,
gray dogwood.

Mockorange

|Gray dogwood,
dwarf purple

willow.

Mockorange

Silky dogwood,
Amur honeysuckle,
late lilac, Amer-
ican cranberry-
bush. )

European
burningbush,
blackhaw, late
iilae, Amur
honeysuckle,
shadblow service-
berry, American
eranberrybush,
autumn-olive,

Siberian dogwood,
bloodtwig
dogwood, Tatarian
honeysuckle,

European
burningbush,
blackhaw, late
1ilac, Amur
honeysuckle,
shadblow service-
berry, American
granberrybush,
antumn-olive,

Amur honeysuckle,
redosier dogwood,
8ilky dogwood.

Autumn-olive, Amur
honeysuckle,
American
eranberrybush,
blackhaw,
shadblow service-
berry, arrowwood,
corneliancherry
dogwood, ross-of-
sharon,

Eurcpean
burningbush,
blackhaw, late
lilagc, Amur
honeysuckle,
shadblow service~
berry, American
aranberrybush,
autusn~olive.

3
i
]

E——

Russian-plive

Eastern hemlock~—-

Eastern redcedar,
Amur maple.

Eastern hemlogk——~~

Northern white~
cedar, tall
purple willow,
medium purple
willow.

Bastern hemiock~--~

Norway spruce, red
pine, eastern
hemlock.

Norway spruce

Red pine, Norway
spruce, COMMGnN
hackberry.

Norway spruce

Norway spruce,
white spruce,
American
baszwood,

Norway Sprug@m——=-

i
|
!

Eastern white
pine, Douglas-
fir,

Honeylocust,
eastern white
! pine.

Silver maple,
eastern
cottonwood.

Honeylocust,
eastern white
pine.

1
1
|
Lembardy poplar.

Eastern white
pine.

Eastern white
pine,
honeylocust.

* See map uhit deseription for the

compasition and bshavior of the map unit,



text for definitions of "slight," "moderate," and "severe,"

VERMILLION COUNTY, INDIANA

TABLE 7.[~~BUILDING SITE DEVELOPMENT

[Some of the terms used in this table to desoribe restrictive soil features are defined in tha Glossary.

Absence of an entry means soil was neot

rated]
i ]
Soil name and Shallow | Dwellings i Dwellings
map symbol excavations without | with
bagements basements
J. D) - R ———— Slight———sme—mm— Moderate: Moderate:
Alford shrink-swell, ! shrink-swell,
low strength. ! low strength.
]
I
!
ALlCPmmm e e | MOderate: Moderate: Moderate:

Alford slope, slope, slope,
shrink-swell, shrink-swell,
low strength, i low strength.

i
Al'ececccanmacacana. | Severe: Severe: }Severe:
Armiesburg floods. ; floecds. i fleods,
H i
] !
DaBrrmrr e ——— Moderate: |Moderate: IModerate:
Dana wetness, } shrink-swell, | wetness,
too clayey. low strength, ! shrink-swell,
1 low strength.
i
Dm*, !
Dumps E
1
] . Severe: Severe: 1Severe:

Eel floods. floods. floods,

ECAmmer e ———————— Severe: 181lightmmmeranmm—~ Slightmm~mm——————

Elston cutbanks cave, |

E0Bmmamr e nm - ———— Severe: Slight-—c——mmeemn Slightmmrme e m———

Elsten cutbanks cave,

FeArmmrmm e ——— Severe: Severe: |Severe:

Fincastle wetness, weiness, ! wetness,

| low strength. ! low strength.
[}
| E |
FEA~~~ e |Severe: | Severe: | Severe:

Flanagan | wetneas, | shrink-swell, | wetness,

' | low strength, shrink~swell,
! | wetness, low strength.
] ]
] 1

FOB2mmmmmmmmemmae ~}Severe: {Moderate: IModerate:

Fox cutbanks cave, shrink~-swell, | shrink-swell,
low strength. low strength,

FOC2mmmm e e e Severe: Moderate: Moderate:

Fox cutbanks cave, slope, slope,
shrink~swell, shrink-.swell,
low strength. low strength,

=7 e e Severe: Moderate: Moderate:

Fox cutbanks cave, shrink~swell, shrink-swell,
low strength. low strength.

FRACJm e m e rmrm Severe: Moderates: Moderate:

Fox cutbanks cave. glope, slope,

shrink-swell, shrink-swell,

See footnote at end of table,

low strength,

low strength.

Small
gommercial
buildings

Local roads
and streets

Moderate:
slope,
shrink-swell,
low strength.

vere:

5e
slope.

Seversa:
floocds.

Moderate:
shrink-swell,
low strength,

Severe:
floods.

Slighfemmmemmme———
}
iModerate:
slope,

Severe:
wetness,
low =strength,

]
I
| severe:

I shrink-swell,
! low strength,
wetness.,

Moderate:
slope,
shrink-swell,
low strength.

Severe:
slope,

Moderate:
} shrink-swell,
! low strength.
I

|Severe:
{ slope.
H
'
!

]
i

i
i
|
i
|
|
i
i
i

Severe:
frost action,
low strength.

Severe:
frost action,
low atrength.

Severe:
fioods,
frost action,
low strength,

1Severe:

frost action,
low strength.

Severe:
floods,

- frost action,

Slight,
Slight,

Severe;
frost action,
low strength,
wetness,

Severe:
frost action,
shrink-swell,
low strength,.

Severe;
low strength.

Severe:
low strength,

Severa:
low strength,

Severe:
low strength.
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low strength.

low strength.

low strength,

ow strength.

]
i i
501l name and | Shallow } Dwellings Dwellings | Small ! Local roads
map symbel | excavations ! without with commercial and streets
basements basements buildings
GO - SEVEre: Severe; Severe: Severe: Severe:
Geneses floods. floods, floods, floods, floods,
GPL~r e —————— Severe: Severe; Severe: Severe: Severe:
Gosport slope, shrink-swell, ! shrink~swell, shrink-swell, shrink-swell,
too clayey. low strength, | low strength, " low strength, ! low strength,
! ! slope. | slope, slope. | slope. :
3 1
I { - I ]
HeFmmre— - ——————— [Severe: Severe: |severe: 13evere: Severe:
Heunepin siope. slope, slope. slope. slope,
low strength.
t
HgB~rm=rr = —r—r—— Severe: {Moderate: Severe: Moderate: Severe:
High Gap depth to rock. shrink-swell, depth to rock. shrink-swell, low strength.
low strength, low strength,
I slope.
IpA - }|Severe: Severe: Severe: Severe: Severe:
Ipava wetness, shrink-swell, wetness, shrink-swell, frost action,
too clayey. low strength, shrink-swell, low strength, wetness,
wetness. low strength. wetnesa. low strength.
McA - - {Moderate: Moderate; Moderate: Moderate: Moderate:
Martinsville | too clayey. shrink-swell, shrink-swell, shrink-swell, frost action,
low atrength, low strength, ! low strength, shrink-awell,
low strength.
MeB2wmwem——— ———— Moderate: Moderate: Moderate: Moderate: Moderate:
Martinsville | too elayey. shrink~swell, shrink-swell, i slope, frost action,
| | low strength. low strength, | shrink-swell, shrink-swell,
| low strength. low strength.
]
1
MeD2mmm e e Severe: {Severe: Severe: Severe: Severe:
Miami siope. | slope. i slope. | slope. slope, .
! } } ! low strength.
1 1 ]
1 ) 4 ]
M8C3~rm —— Moderate: {Moderate: Moderate: Severa: Savere:
Miami slope, slope, slope, slope, low strength.
too clayey. shrink-swell, shrink~-swell,
low strength. low strength.
MSDJww s o Severe: Severe: Severe: Severa: Severe:
Miami slope. slope, { slope. | slope, slepe,
H ] | low strength,
i ! !
OCA~— e e Severe: {Moderate: Moderate: Moderate: Savere:
Ockley eutbanks cave, shrink-swell, shrink-swell, shrink-swell, low strength.
low strength, low strength, low strength.
OCBrm e~ Severe: Moderate: Moderate: Moderate: Severe:
Qaokley cutbanks cave, shrink-swell, _ ghrink-swell, shrink-swell, low strength.
. low strength. low strength, slope,
i low strength.
OrB, OrG*, ] i
gorthents } I
3 '
1
Pammme——m— =~} S2VEre: Severe: {Severe: Severe: |Severe:;
Palms ! wetness, wetness, | wetness, wetness, { wetness,
| excess humus, low strength. floods, floods, floods,
I floods, lew strength, - low strength. low strength.
Pgt, !
Pits i ! I | i
! ! ! | i
PlAmmemmm——— emmmme  S1ight - 'Moderate: |Moderate: |Moderate: iSevere;
Flano shrink-swell, shrink-swell, | shrink-swell, | frost action,
| il
I i

See footnote at end of table.
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o5

i
i bwellings

!
! Smail

i
S0il name and Shallow i Dwellings Local roads
map symbol excavations ! without with commercial and streets
: . i basements basements buildings
! !

Prlmrmmme e e ~—=~l5evere; Moderate: IModerate: |Severe: Moderate:

Princeton cutbhanks cave, slope. slope. slope. frost action,
low strength,
slope.

| ~~—~!Severe: Moderate: |Moderate: |Moderate: Severe:
Proctor cutbanks cave. | shrink-swell, | shrink-swell, | shrink-swell, frost action,

low strength. wetness. . low strength,. low strength.

PtB ~- Severe: Moderate: Moderate: Moderate: Severe:
Proctor : cutbanks cave, shrink~-awell, shrink~-swell, shrink-swell, frost action,

low strength. wetness. .8lope, low strength,
low strength.

Ra - Severe: Severe: Severe: Severe: Severe:
Ragsdale wetness, wetness, wetness, wetness, wetness,

floods, floods, floods. ‘floods, frost action,
P . low strength.

RbArmrerere e c——e———] Severe: Severe; 1Severe: 18evere; Severe;

Raub watness, wetness, | wetness, | wetness, frost aection,
low strength, { low strength, low strength, low strength,
| ' | ’ i
ReAmmrnmnn e Severe: |Severe: {3evere: Severe: |Severe:
Reeaville wetness, | wetness. | wetness. | wetness,. } frost action,
: 1 H | low satrength,
RoF—=snmeancncwe~~~| Severe: Severe: Severe: Severe: Severe:
Rodman cutbanks cave, slope., slope, slope., slope.
slope. i
i

REtA~~—rmmr e —————— Moderate: Maderate: Moderate: Moderate: Severe:

Rush too clayey, shrink-swell, shrink-swell, low strength, frest action,
low strength, low strength. shrink-swell. low strength.

REB2rmmmmmem~—— ~~=lModeratea: Moderate: |Moderate: |Moderate: Severa:

Rush too eclayey. shrink-swell, ] shrink-swell, | slope, { frost action,
low strength. low strength, shrink~-swell, | low strength.
low strength.’

RuB2uwswanc— s e {Moderate: Moderate: Moderate: ) Moderate: Severe:
Ruszell ! too clayey. shrink~swell. shrink-swell, shrink-swell, frost action,

slope. low strength.

Rul2rmmrmm e e Moderate: Moderate: Moderate: Severe: Severe:
Russell slope, shrink-swell, slope, slope. frost action,

E too clayey. slope, | shrink-swell, low strength.
]
i ] !
R T e Severe: | Severe: | Severat |Severe: Severe:
Sable wetness, | wetness, { wetness, | wetness, wetness,
floods, | floods.. ! floods, | floods. { frost action,
! i ! i low strength.
! ! ] ' {

SEhmmmm e |Severe: !Severe; | Severe |Severe: i3evere:
Shadeland depth to rock, | wetness, ! depth to rock, | wetness. frost action,
: wetness, wetness, | low strength.

Sgh Severe: 8lightw—meemm e Slighte——wammmaan Slight-—e—rrrrmen~ Moderate:
Shipshe cutbanks cave, ! frost action.

SgB - Severe: Slightwwa—wamaee Slight————nwmeaun Moderate: Moderate:
Shipshe cutbanks cave. slope. frost action.

Sh - Severe: Severe: Severe: Severe: 1Severe
Shoals floods, floods, floods, floods, i floods,

watness, wetness,. | wetness. wetness, | frost action,
H

Sea footnote at end of table,
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] ] :
So0il name and Shallow Dwellings | Dwellings Small Local roads
map symbol excavations without . : with commereial and streets
bagsements bagemepts buildings
Sm : Severe; |Severe: Severe: Severe: Severe;
Sleeth wetness, | wetness, ‘wetness, wetness, froat action,
cutbanks cave, | i low strength,
| i
SN ——— wmmne-| Severe: Severe; | Severe: iSevere: ISevere:
Sloan { wetness, flocds, ! floods, | floods, wetness,
! floods., - wetness, wetness. watness, floods,
! frost action,
Rl - | Severea: Severe; Severe: 3evere! Severe:
Starks wetness, wetness, wetness, wetness. frost action,
| cutbanks cave, low strength,
wetness.
Sp Severe: Severe: Severe; Severe: Severe:
Stonelick floods, floods, 1 floods. floecds, floods.
: cutbanks cave, ' .
TaBemeeacnae smmeen P Slight cmmee ~e——={Moderate: Moderate: Moderate: Severe: -
Tama low strength, low strength, slope, : frost action,
shrink-swell, shrink-swell, shrink-swell, iow strength.
low strength.
Wel - - Slightmmememe——— Moderate: Moderate: IModerate: Severe;
HWea f low strength, shrink~swell, low strength, low strength.
I | shrink~swell. low strength. | shrink-zwell,
| i
Wt - Severe: |Severe: |Severe: Savere: |Severe:
Westland wetness, | wetness, i wetness, wetness, low strength,
| floods, { floods, floods. floods. wetness,
| eutbanks cave, floods, -
| : i
WX~ ~ - |severe: Severe: |3evere; Severe: |Severe:
Whitaker | wetness, | wetness, i wetness., wetness. frost action,
E cutbanks cave, | H low strength.
. | 1. A
XeB - - |Severe: Mcderate: {Moderate: Moderate: Severe:
Xenia | wetness, shrink~-swell, i wetness, shrink-swell, frost actien,
| low strength, | shrink-swell, ! low strength, low strength.
i i‘low strength. ; |
o L

*¥ See map unit description for the composition and behavior of the

map unit,



[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary,

VERMILLION :COUNTY, INDIANA

[ TABLE 8J~~SANITARY FACILITIES

text for definitions of "slight," "moderate,” "good," "fair," and other terms usad to rate soils.
Absence of an entry means soil was not rated]

]
! 1 ]
Soil name and H Septic tank ! Sewage lagoon | Trench ! Area } Daily cover
map symbol ! absorption | areas H sanitary sanitary for landfill
fields ! lapdfill lapdfill
ALB2mmm e e Slighfmmrmmmmm—— |Moderata: Slightmmmmeem Slightmmmmmee—— Good.
Alford | seepage,
slope, - |
1
1
AlC2 Moderate: Severe: Slighf~r—eemnn— Moderate: Fair:
Alford slope. slope. slope. slope.
A e ——— -jSevere: Severe: Severe: Savere: Fair:
Armiesburg floods, floods, floods, floods. too clayey.
DaB - Severe: Severe: Moderate: Slightewanmaa —————Fairs: -
Dana wetness, wetness, too clayey, ) too clayey.
wetness.
Dm#*, '
Dumps
Ee -|8evere: Severa: Severe: Severe: Good,.
£el | floods. floods, floods, floods.
| . . | wetness, ] !
| ! ] ! i
EofA, E0Bmrmmmammn~ e 3lightm e ——— |Severa: |Severe; |Severe; }Fair;:
Elsteon } | seepage. | seepage. | seepage. { thin layer.
!
FoAwmmcmmenn e —en— Severe: Severe: Severe: | Severe: Fair:
Fincastle percs slowly, Wwetness. wetness. wetness. too clayey.
i wetness.
; . i
Fgh Severe: Severe: Severe! Severe: Fair:
Flanagan wetness, wetness. wetness. wetness. too clayey.
FoB2 - Slighte-mrmmemmme~ Sevare: |3evere: {Severe: {Poor:
Fox Seepage. | seepage. | seepage. | small stones,
POL2mmm e e e e em Moderate; Severe: Severe: Severe: Poor:
Fox - slope. seepage, seepage. seepage. small stones,
slope.
i ] 13
Fsh islight ---------- Severe: |severe: {Severe: Poor:
Fox seepage. seepage. s@epage. small stones.
FRC 3~ e e Moderate: Severe:- Severe: Severe: Poor:
Fox slope, seepage, | seepage. seapage. small stones.
slope,
Ge - Severe: Severe: Severe: |Severe: Good.
Genesee floods. floods, floods. | floods.
[ ]
; ‘
GpG-- - Severe: |3evere: |8evere:; - Severe: Poor;
Gosport slape, | slope. ] too clayey, slope. toc.clayey,
: percs slowly, H | slope, | i slope,
depth to rock. |} ! depth to rock. | ; area reclaim,
HeF v raimis e s e Severe: Severe: Severe: Severe: Poor:
Hennepin slope, slope. slope. slope. slope,
peres slowly,. area reclaim,
HEBmrmmm e e e e Severe: Severe; - Severe: Slightemm~——wwa Poor:
High Gap depth t¢ rock, depth to rock. depth to rock. area reclaim.
IpA Severe: Severe: Severe: Severe: Poor:
Ipava percs slowly, wetness. wetness, wetness. too clayey.
wetness, too clayey. i i
1
I ] i

See footnote at end of table.

See
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TAELE 8,-~SANITARY FACILITIES~~Continued

] 1 |
5011 name and Septic tank ! Bewage lagoon Trench . Area Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields landfill lapndfill
McA, MOB2mmemmmc—mamn Slighteermrrceea- Severe: Severe: Severe: Fair:
Martinsville saspage. seepage. seepage. too clayey.
L —]Sevare: - 3evere: Moderate: 1Severe: Poor:
Miami percs slowly, slope. ! slope, slope. sleope.
! slope, | too clayey,
i i
M8C3unurrmm e nmmnm= | SaveEre: Severe: Moderate: Moderate; Fair:
Miami percs slowly, slope. too glayey. slope. slope,
too clayey.
i ; i ;
MaD3mm e ——————— --|8evere: |Severe: IModerate: |5evere: {Poor:
Miami percs slowly, ! slope. slope, slope. slope.
slope. too clayey.
OchA, OCBrmmn~emmm—— Slighfemmmmmme Severe: 'Severe: 15lightmmmm——— Fair:
Ockley ! seepage. 1 seepage. | too clayey.
! ! 1
OrB, OrGE, ! |
Orthents
Pa~~ - Severe: |Severe: Sevare! Severe: . Poor:

Palms wetness, | wetness, wetness, wetness, excess humus,
floods, excess humus,. floods, floods, wetness.
subsides, seepage. excess humus., seepage.

Pg*. ! i i
Pits ! | |
PlA Slight—~~rrmm—— Moderate: S5lightewmmcmm— Slight-=——mme—m Fair:
Plano seepage. too clayey.
]
¥
PrC-- ~ Moderate: Severe: Severe: Severe: Fair:
Princeton slope, sSeepage, seepage. seepage. slope.
glope.
PtA, PLBrrmrrre————— Severe: Severe: Severe: Severe: Fair:
Froctor wetness. seepage, sespage, wetness, too clayey.
wetness, | wetness. !
] !
Ra - ~~{8evere; fSevere: | Severe: Severe: lPoor:

Ragsadale i wetness, wetness, | wetness, | wetness, wetness.

| percs slowly, floods. ! floods, ! floods.

i floods. !

! i i ]
1Y Severe: 151ight~e~~rrrmm—— Severe: Severe: {Fair:

Raub percs slowly, wetness. wetness. too clayey.

. wetness,
ReAmmanm e e e Severe: Severe: Severe: Severe: Fair:

Reesville perca slowly. wetnesa, wetness. wetness. too clayey.

RoF - ~~|8evere: Severe: | Severe: 1Severe: Poor:
Rodman | slope, | seepage, | seepage, seepage, | too sandy,
! slope. slope. slope. ! slops,
: H small stones.
1
: i
Rth, RLB2emrmmmesme—— Slight=amaamaa— Severe: Severe: 1Slight~mmme———— Fair:
Rush | seepage. seepage. i too clayey,
| ! small stones.
1
)
RUBZ~~me e ———— {Moderate: Moderate: |Moderate: 181lightmmmmem e~ Fair:

Russell ! percs slowly. | sespage, | too clayey. ! too clayey.

| slope. ; .
Ruc2 - - Moderate: Severe: Moderate: IModerate: Fair:

Russell percs slowly, slope, too glayey. | siope. too clayey,

slope, i ! i slope,
| :

See footnote at end of table,
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1
)
S¢il name and Septic tank Sewage lagoon Trench Area ] Daily cover
map symbol absorption areas sanitary sanitary for landfill
fields lapdfill lapdfill
i
Sa ~~=i3evere: 15evere: Severe: Severe: | Poor;
Sable wetness, wetness, wetness, wetness, | wetness.
floods, floods. floods. floods.
percs slowly.
] 1
) i
Shmewmm -ty e Saevere: Severe: {Severe: |severe: iPoor:
Sable wetness, wetness, wetness, ! wetness, | wetness,
floods. floods. floods. E floods. E
)
Seh Severea: Severe; iSevere; jSevere:; |Poor:
Shadeland wetness, depth to rock, | depth to rock, | wetness. area reclaim.
| depth to rock, wetness, | wetness, ]
| percs slowly. ' i
i ! i i !
Sgh, SEBmmemmmmm————— 18lightmmmm e ——— |Severe: |Severe: | Severe: Poor:
Shipshe | aseepage. ! seepage. | ‘seepage. small stones.
i i i
She - Severe: |Severea: |Savere: |Severe: Good.
3hoals floeds, floods, floeds, floods,
wetness. wetness. wetness. wetness.
Sm - - Severe: Severe: !3evere: Severe: Fair:
Sleeth wetnesa. seepage, ! seepage, { seepage, | too clayey.
! wetness. wetness, | wetness.
50 - - - Severe: Severe: Severe: Severe: Foor:
Slean ‘wetness, floods, floods, fioods, wetness.
floods, wetness, wetness, wetness,
30 - =-|3evere: Severe!: Severe: Severe: Good.
Starks wetness, ! seepage, | wetness, wetness,
percs slowly. | wetness, | seepage. seepage.
Sp ~- - ~-iSevere: Severe: Severe: Severe: Fair:
Stonelick floods. floods, floods, floods, too sandy.
seepage. seapage, seepage.
3
i 1
TaB~m e —— 18lightamcma e |Moderate: {Moderate: Slight=mmmmce———— {Fair:
Tama H slope, too clayey. | too clayey.
i seepage, !
I
e et o {S8lightmmmmmm———— | Severe: | Severe: {Slightmmmrrr————— Fair:
Wea i ! seepage. ! seepage. ! I too elayey.
) ]
i | | ! i
Wt - - -~|5evere; Severe: Severe: |Severe: |Foor:
Westland wetness, seepage, seepage, wetness, | wetness,
floods, wetness, wetness, floods.
percs slowly., floods, floods,
HE~rmmmmee e ——————— Severe: Severe: |Severe: Severe: Good.
Whitaker watness. seepage, seepage, watness,
wetneas, wetness, geepage.
KeBmm e e Severe: Severe: Severe: Severe: Fair:
Xenia percs slowly, wetness. wetness. watness, too clayey.
Wwetness.

1
i

* See map unit

description for the compesition and behavior of

the

map unit.
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TABLE 9.:+~-CONSTRUCTIGHN MATERIALS

[Some of the terms used in this table to describe restrictive scil features are defined in the Glossary.

See

See footnote at

end of table,

tettdgor definitions of "good," “falr," "poor," and "unsuited," Absence of an eniry means soil was neot
rate
_ i T I I ,
S0il name and 1 Roadfill H Sand i Gravel H Topsoil
map symbol i | g
i H
i |
i -
AlB2wmmmmm e m e e Fair; . lUnsuited: |Unsuited: Good.
Alford low strength, excess fines. excess fines,
B . Fair: Unsuited: Unsuited: {Fair:
Alford low strength, excess fines. excess fines, | slope.
Ar ~m==lPooOr: Unsuited: 1Unsuited: Fair:
Armiesburg low strength. excess fines. excess fines, too clayey,
DaB~rm - - Poor: Unsuited: Unsuited: Good. -
Dana low strength, excess fines. excess fines,
Dm¥,
Dumps
E@¢~~m - - Fair: Unsuited: Unsuited: Good.
Eel low strength, excess fines. excess fines,
EC4, EOBiimm—rinm e Good=~ - Fair: Unsuited: Good.
Elsten axcezs fines, excess fines,
FchAw ~ ~— ~=jPoor: Unauited: Unszuited: Fair;
Fincastle low strength, excess fines. excess fines, thin layer.
Fgh~~ - - ~iPoor: }{Unsuited: Unsuited: Good.
Flanagah | shrink-swell, | excess fines,. | excess fines,
] low strength. | | }
] t . I
1 |
FoB2-~ ~~= | Good - {Good- - {Good- ={Fair;
Fox thin layer.
FoC2 - - e Good ——— Good - Good-~ - Fair;
Fox thin layer,
slope.
FlAmmemm e e —————— Good - ~1Good - . Good-~ Fair:
Fox thin layer.
FxC3 - — B 114 -1+ PR Good - - Good ~=jFair;
Fox H too clayey,
slope.
]
]
Ge - - ~~e=[Fair: Unsuited: Unsuited: Good.
Genesee low strength. excess fines. excess fines,
GpGrm - - Poor: Unsuited: Unsuited: Poor:
Gosport shrink-swell, excess fines., excess fines, area reclaim,
{ area reclaim, ! thin layer,
! low strength, i Blope,
' i : l.
BeFmmanaamann ——————— | Poor: |Unsuited: lUnsuited: | Poor:
Hennepin | low strength, | excess fines, excess fines, | .8lope,
! slape. } { area reclaim.
]
i } ‘ !
HEgBmmmm - - | Poor: {Unsuited: iUnsuited: 'Fair:
High Gap i low strength, | excess fines, | excess fines. { too clayey,
| area reclainm, ! E area reclaim.
1
i !
IpA~mm~~ - |Poor: |Unsuited: Unsuited: |Fair:
Ipava | shrink-swell, | excess fines. excess fines, | thin layer.
| low strength, i !
| ! !
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low strength.

TABLE 9.-~CONSTRUCTION MATERIALS~~Continued
, i a = =
Soil name and ! Roadfill Sand Gravel 1 Topsoil
map symbol H H
Med, MeB2rmreeeeee———— Fair: Poor: Unsuited: Fair:
Martinsville . low strength. excess fines, excess fines, 1 thin layer.
MeD2mmmmmmm e m e e e | Fallr Unsuited: Unsuited: Poor:
Miami low strength, excess fines, excess finea, slope.
slope.
MaC3mmmammmmm<cnmnmnan | Fair: {Unsuited: Unsuited: Fair:
Miami low strength, ! excess [ines, excess fines. too clayey,
i slope.
! .
MsD3 - ~={Fair: ) Unsuited: Unsuited: {Poor:
Miami low strength, excess fines. excess fines. slope.
slope.
Och; OCBrmmmemm~mmcmme~-~ i Poor: T rY: P — | GOO e - ~i1Fair:
Ockley -} low strength. i thin layer.
[ ]
]
orB, Org*, ! |
Qrthents ! i
! : ]
Pa~ - ~]Poor: Unsuited: Unsuited: Poor:
Palns wetness, excess humus, excess humus, wetness,
low streagth, excess humus.
Pg*. ) !
Pits | |
PlA-~- Poor: UnSUited e m———— Unsuitedmmmmmerr—oan— Fair:
Flano low strength, thin layer.
Prc - - Fair: Poor: Unsuited: Fair:
Princeton : low strength, excess fines. excess [lnes. thin layer,
slope,
PtA, FtBrrmrmeer e~ Poor: Unsuited: Unsuited: Fair:
Proctor low strength. axcess fines. | excess fines. thin layer,
1
)
Ra Poor: Unsuited: iUnsuited: Poar:
Ragsdale wetness, exceeas fines, | excess fines, wetness,
. low strength, i
1
1
RbA - Poor: |Unsuited; {Unsuited: Fair;
Raub low strength. ! excess fines. | excess fines. thin layer.
1 1
1 i
Red~- Poor: JUnsuited: |Unsuited: Fair:
Reesville | low strength. excess flnes. excess fines. ' thin layer,
! 3
]
RoF et POOP: Good - GOOd—msnmmm—mm————— | Poor:
Rodman ! slope. | small stones,
| slope.
Rth, REBlewmmmmmmccma Poor: Good~m - - GOOdmmmmre—er i |Fair:
Rush low strength. | thin layer.
RUBZrrr e wre s mrmrem rm e rm Poor: Unsuited: Unsuited: Fair:
Russell low strength, excess [ines. excess fines. thin layer.
RuC2 - ~~i{Poor: lnsuited: Unsuited: Fair:
Russell low strength, excess fines, excess fines, thin layer,
slope.
1
)
Sa, Shewsassmie Poor: Unsuited;: Unsuited: {Poor;:
Sable wetness, excess fines. excess fines. E wetness.
i
1
1

See footnote at en

d of table.

!
|
!
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TABLE 9.~~CONSTRUCTION MATERIALS--Continued
! ] ]
S0il name and ! Roadfill i Sand H Gravel Topsoil
map =ymbol : ]
{
]
i
Seh-m e —-————— {Foor: {Unsuited: Unsuited: Fair;
Shadeland { low strength, | excess fines. excess fines. thin layer,
thin layer, H area reclaim,
area reclaim, )
[]
I
Sgd, SgB--mmamcsme Goodmmmm e 1Go0dmmm i e GO0dmmmm s Fair:
Shipshe | thin layer,
i | ! small stones.
!
Sh - - Poor: Unsuited: Unsuited: Good,
Shoals frost action, excess fines, excess fines,
Sm - ~ Poor: Goodmmmana e Goodw~ - Fair:
Sleath low strength, whin layer,
Shmm—— - Poor: Unsuited; Unsuited: Poor:
Sloan wetness, excess fines. excess fines. wetness,
13
. i
30 - - Poor: Poor: {Unsuited: |Fair:
Starks low strength. *excess fines, excess fines, thin layer.,
Sp=w - - ~=iFair: Fair; Unsulted: Pair:
Stonelick low strength, excess fines. excess fines. thin layer,
TaBmw=- - - ~{Poor: jUnsuited: Unsulted: Falr:
Tama low strength. ! excess fines, excass fines, thin layer,
1
I
Weh - ~=|Poor;: Good - - Good~ - «~{Fair:
Wea ! low strength. thin layer,
: | i
Wt—- - ~e=fPOOPr: 1Good - - --iGood ~~}Poor:
Westland | wetness, i wetness.,
E low strength. H
i
WX=m - ===l PoOr: }Unsuited: lUnsuited: Fair:
Whitaker ! low strength. | excess fines, ! excess fines, thin layer,
o i
¥eBrrmmemem e e—— e [ POOr |Unsuited: Unsuited: Fair: |
Xenis } low strength. ! excess fines, thin layer.
[]
L

excess fines,

unit description for the composition and behavior of the map unit,
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See footnote at end of table,

{Some of the terms used in this table to describe restrictive seil features are defined in the Glossary. Absence
of an entry means 801l was not evaluated]
! | i
Soil name and | Pond Embankmentsz, Aquifer~fed Drainage Terraces Grassed
. map symbol reservoir dikes, and excavated and waterways
Argag levees ponds divergiong
AlB2mem e SEEPARE ~mm i Favorable~~——— Ho watep—-a———— Hot needed————— Complex slope~--}Ercdes easily.
Alford ]
| !
[ 51 o3-S | Seepage~—~—~—~m Favorabl@—-———— Ho water-eam—a—- Not needed~~—~- Complex siope~~|Slope,
Alford | erodes easily.
H .
i .
Ar - SeepaAgEmmm—mm—. Favorablemmmmm= No watgr-————— -~ Not neededmmmmm~ Not needed~—~—~- Favorable.
Armiesburg
1
] .
PaB-mrr~— e —— Favorablemmmmmm~ {Favorablemmm~~~!Deep to water--iNot needed-~mn= {Erodes easily-~|Erodes easily.
Dana i
H
Dnn¥*,
Duaps
1
1
Ee - Segpage—m———m=u Favorable--w—=- IDeep to water, |Not needede-—-—- {Hot neededmmmm~ Favorable,
Eel { slow refill, i . {
] |
1] ' 1 1 .
') R —— | Seepage~ew————n |Seepage————mma= INo water—-——~—e- jNiot needed~———- iNot needed~-~~~{Favorable,
Elston ; ! i i i
! = a A I
EOBrmm Seepage-mrmmmm—— | Seepagemmmmmmm~ No water—me———- 1Hot neededmmmm- S0il blowing---|Favorable.
Elzton . H
FOAmrmmerere e e e wrerm Favorablemmmmma Hard to pack, Slow refille-w|Frost action~~~jNot neededwmaaa Wetness,
Fincastle wetness, | erodes easily,
. H percs slowly.
1 3
[
| -] T —— R LT —— Wetness—————e—n Deep to water, |(Frost action—--jNot needed~mm~~ Wetness,
Flanagan } slow refill, i erodes easily.
| ! : e
FOB2mmmrrm e Seepagemmmmmm—— Seepage~mm——m~n~ No wateream—=—— Not needed-——-- Too sandy, iFavorable,
Fox ; s0il blowing. . .
]
]
FOC2~mmm e em e Seepagemmmrer~— ISeepag@m——————r No water-me—man iNot needed————~~ 1Too sandy, Slope.
Fox H H soil blowing.
1
1 . . -
FSArmrmmmrrmm o m—— Seepagemmmmm——— |8eepagemmmmmmrn~ N0 WALOP~——wum Not neededm~~~~|Not needed—~m~-~ Favorable.
Fox |
i .
FRC3~mmm e |Seepagemmm—rmm— |Seepage~mm~mm—— NO water———-=--- Not needed~~~— Too sandy——m=m= Slope.
Fox ] ! i
| e |
- — Seepage———————- |Pipinge—ememn~- 'No water—————au iNot neededmmr~~— Not needede=m~~ iErodes easily,
Genesee i ! i i
| : | i
GpG - Slope, {Thin layer, [No watermm~mm~m~iNot needed--m~—e iSlope, . {Slope.
Gosport ! depth to rock.] hard to pack. } | i erodes ea51ly.i
[ [} 1 ]
I . i i I : 1 -
5= T Y N T Y S — |Favorable———-== Ho water—mmm——— {Not neededemmm— Slope-mmmmm——— Slope,
Hennepin .
7 - LR Depth to rock--|Thin layer—---- No water~mm=-—-llot necdedewmmm~ Favorable~--~—-|Erodes easily,
High Gap depth to rock,
1 Favorable—————— Wetness, Slow refill--—~|Frost action---ijNot neededm——~- Wetness, )
Ipava hard to pack. i { erodes easily.
1 1] ]
1 | i -
Lt |Seepage~—manman {Favorableece—em-~ No water~————— INot needed~mm~~jNot needed—mmm- Erodes easily.
Martinsviile
MCB2uww s wmtminsmcin Seepage~—mmm Favorablememman No water——swemnm Not needed———~= Favorablem~rm— Erodes easily.
Martinsville !
1 ]
i 1
121 - T — SeepARgE~—————m—— {Favorable~memmn~ No water————mwex |Not needed~—~—— |Slopg—mmmmmmm——~ Slope,
Miami ! i

! erodes easily.
]
1
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TABLE 10.--WATER MANAGEMENT-~Continued

. 1 — ] i T ;
S0il name and Pond | Embankments, | Aguifer-~fed Drainage ! Terraces i Graszsed
map symbol reservoir dikes, and excavated and } waterways
. areas ievees ponds diveraions
MSC3mmmmmm Seepage~mmmmmm— Favorable======|N0 water-mmmmn~ Not neededewana Complex slope~={S3Slope,
Miami . : erpdes easily.
MSD3wmmmm e ——— | 5EEpPAgE—mm—— Favorable-~waa- No Wwater——————- Not needed~—wnw Slopgemmmmmmm——~ Slopa,
Miami : : . erodes easily,
OCAmm e emrm e ! SEEPAGE = ——— Favorablee——m—- Ho water—mmmmmm— 1Not needed—wan~m Not needed-~~~~|{Erodes easily.
Ockley ! : ]
QCB e wue| SEEPAEE~r—rm—=m | FAVOPrableg-~c="=} NO WALEIwmmann Not nesdedmrm~—— Favorableearmmm= Erodes easily.
Qckley : C . - i
OrB, OrGE, :
Orthents i \
| |
PAewmer o mnmmnn | SEEPALE e Excess humus, Favorable-<--~=!Floods, Not neededermr~~ {Wetness.
Palms watness, frost action,
Pg¥,
Pits - 1
o !
o R —— -~} Seepage—~—mon=m Shrink-swell, No watereammmm~ Hot needed-m=m~ {Favorable—~w~~~ Favorable.
Plano i low strength, : . i -
o g -] SeEpagem—m—m———— Favarable~-—mw—a No watereemmeme— Hot needed~——e=- 50il blowing-~-~|8lape.
Princeton . . . . . .
Pthsw— e e e ~~}Seepage~mm~mann Favorablemm—aa= Deep to water, jNot needede-in--~ |Favorable~—~—~-|Erodes easily.
Proctor slow refill. | : .
PtBewmmmmmmmm ————]Seepage-———mm—= Favorable—-———me Deep to water, (Not needed-w--- Ercdes easily, {Erodes easily.
Proctor slow refill. wetness.
R - e e m | PAVOPADl @ mmmmmie Hetness~eammnan=|S1low refillm~~~Percs slowly, Not neededm——e- wWetness.
Ragsdale frost action,
RbA - - |Favorablemmmae Piping, Slow refill~~~~|Percs slowly, Not needad v ﬁetness, .
Raub | wetness, | frost action, ‘ ercodes easily,
! | : peres slowly.
! ] I
ReAmmmr e = e |Faverablg—————— Piping, |Deep to water--]Favorablemm——— |Hetness-mmammm~ Wetness.
Reeaville unstable £111.} { :
!
RoF ~ - Seepage~—m—mmman Seepage~———m—== INo water—memem~~ Not needed-—m=m~ Slope, Slope,
Rodman : | : too sandy, droughty.
REAm——rmvmm - Seepage~mmmaaaa Favorable———a-= NOo watereeamenm=m~ Not needed--ew-- Net needed—wwes Erodes easily.
Rush .o -
: :
11 - - § 1T T TR —— |Favorables~~w-= No watereemeanm~ Not needed-mem- ‘grodes easlly--|Erodes easily.
Rush :
1170 - | GREPAGE e Favorable~—-—.-~ NO water-~—meea Not neededa=~--|Favorable~—se~~ Erodes easily.
Russell ! : . o
! .
RUul 2w =] 3ERPARE—~—mmm—m jFavorablee—me—-~ INo water~~rm—~- Not neededmmmm— |Favorable——rmmm~ Erodes easily,
Husselll - i : | . i - slope.
]
5a, Sbemccmm—mmne— Seepage~mmmmmm—~ Wetnesgmmmmmam~ Slow refille——-]Frost action~~--{Not needed~--=-- Wetness,
Sable- A .
Sedremmm e ——— -~iDepth %o rock |[Thin layer, iSlow refill-~-~|Depth to rock, iNot needed—-r~- Wetnesas, .
Shadeland wetness, 4 frost action. erodes easily,
! depth to rock.
SEAr i om rm i e SEEPARE~r = R LY —— NO water—-~-~~a}Not needede~w-- |Not needed—~~--}Droughty.
Shipshe i i ' ; :
] i
SgB~mamtmmmmmm e | Seepagemmmmmmm- | Seepagemmmmrimm-m No water———-—-~|Not needed—mr~- iToo sandy~~~m-~- IDroughty.
Shipshe i : t i i

S5ee footnote at end of table.
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' | { i _ , ,
S0il name and |} Pond. | Embankments, Aquifer~fed | Drainage Terraces Grassed
map symbol I reserveir | dikes, and excavated | and waterways
areas lavees ponds diversions .
b .
Sh | Seepage-m—mman- Pipingmemmmee~~}3low refill--=-|Floodsmre~e~——" |Hot neededm=rmmm= Wetness,
Shoals I ) H
!
S - Seepagemmmmmmm- Welness—————weuwae |Deep to water, |Frost action--~}Not nesded--~-~|Wetness,
Sleeth slow refill, |
8n - Favorableesmeeaa Pipingrmemmrmmre- Favorable-——-=- Wetness, Not negedede~~=~~{Wetness.
Slean floods,
poor outlets,

SOmemm i ———————— Seepage~wawmmana Favorable———wm-~ 15low refille~—|Frost action--- hot needed——m~-~{Wetness,
Starks ' erodes easily,

!
;) + Seepage~-mmnam-= LY Y- — No Water-—eem—~ Not needed~—--=~~|Not needed-~~--]Droughty.
Stonelick
TaBr~ e e~ | SEEPAEE~——sww~— | FaVOrable-—==--|No water-~~~~ ~olot neededmmmmm Erodes easliy-~}{Erodes easily.
Tama
WeArmmm———————— Seepagemmmmm——— Favorable~a-a-n 8o Wateremmmmm~- Not needede—mmm~ Not needed—=m=- Ercdes eaéilyv
Wea
Worererm Seepage e HEENE S Slow refill-~~~}Perecs slowly, Not neededamw—m Wetness,
Westland- : 1 : | floods, percs slowly.

| | frost action,

1 1

i 1 .
Wx SeepaAgem—amamm—— iWetness—mrmmnan~ |Deep to water, |Frost action~—~{Not needed~~m—- Wetness,
whitaker i H | slow refill. } i erodes easily,

! i

) Favorablé~~=~~~|Compressible, |Deep to water, {Not needed----- tPerca slowly, [Percs slowly,
Xenia | low strength. |} siow refill, | | erodes easily.i arodes easily.

* 3ee map unit deseription for the composition and behavier of the map unit,
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text for definitions of "slight," "moderate," and "severe."

TABLE i1{~-RECREATIONAL DEVELOPMENT

{Some of the terms used in this table to deseribe restrigtive soil features are defined in the Glossary.

Absence of an entry me

ans s0il was not

rated]
T : ] _
Soil name and H Camp areas ! Pienle areas H Playgrounds - Paths and trails
map symbol H i
I - -, Slightmmm——mmmeeeemmen Slight e e Moderate: Slight,
Alford 1 slope,
AlC2~~ - - Moderate: Moderate: Severe: Slight,
Alforg slope, slope, slope.
Ar - ~- Severe: Moderate: Severe; Moderate:
Armiesburg floods, too clayey, flocds. too clayey,
: floods. fioods.
DaB~mm~ - ~|3light - - ~18light e e Moderate: 3light.
Dana- ! : slope, -
|
Dm* .,
Dumps
Egmmnm~ - - Severe: {Modearate: Severe: Moderate:
Eel floods, | floods. | floods. floods.
: ! !
EOhmmm - - |Slightmmmmm e —— Slightmmmmre;——————— Slight—sammmmmm—————— iSlight,
Elston |
1]
N I
EoB - Slight~eme e —— Slightemmmmmm e ———— {Moderate: Slight.
Elston - slope.
Fohmwme - - Severe: :Modepate:‘ Severe: iModerate:
Fincastle wetness, wetness, ] wetness. wetness,
1
)
FRA-mrmmmm—— o o e o e Severe: Moderate: 13evere; Moderate:
Flanagan wetness, wetness, i wetness. Wwetness.
o) - 18lightimmmm e m e cnme Slighfmmmrm e Moderate: Slight.
Fox slope. E
H i
FoL2mmmmmre e e e Moderate: Moderate: Severe: |slight.
Fox slope. slope, slope. i
[ ]
FSA-mmmmmmm e e {5lightmmmmmmm———— S1ightmmmmmmmm———— Slightemmm—wammmammn slight.
Fox H
i
FiC3mmmm e e e iModerate: |Moderate: 1Severe Moderate:
Fox i too clayey, i too clayey, | slope. too clayey.
| slope. | slope. |
1 1
i i |
(G rm e i e e v e 1Severe: {Moderate: Severe: Moderate:
Genesee | fleoods, | floods, floods. floods,
GPGewm et e Severe: Severe: {Severe: Severe:
Gosport percs slowly, slope. ! slope, slope.,
slope. | peres slowly.
KeF~-~ - - ~|Severe: Severe: Severe; Severe:
Hennepin ! slope, ! slope, slope. ! slope.
HEBemmmmmnm - Slight - - Slight - - Moderate: Siight.
High Gap slope,
' depth to rock.
! !
IpAi~—— e e Severe: |Moderate: | Severe: Moderate:
Ipava ! wetness, wetness, | wetness. wetness,
1
¥
MCA~—~~ - 3light —————— SLight—memmm e ———— Slighbrmmm—m e Slight.
Martinsville

See foothote at end of table.

See
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TAELE 11,~~RECREATIONAL DEVELOPMENT-~-Continued

107

Picnic areas

! ‘
Playgrounds

Paths and trails

Soil name and Camp areas
map symbol
i
MEB2mrmmmmmm e e |Slightmme—er e
Martinsville
MeDZ2mmmmmmmn ;e e Severe:
Miami slope.
M3 mm e ———————— Moderate:
Miami | too clayey,
| slope.
M3D e e v e e Severe:
Miami slope.
|
Och - ~mem  Slight e e —ae
Qokley i
0cB~~ - Slighfe—mmemmmmman
Ockley
]
1
OrB, OrG¥,
Orthents
- P— - Severe:
Palms wetness,
flocds,
! excess humus.
! :
Fg®,
BPits
PlA-- - Slightrmmrmcrmcen-a
Plano
FPCmmnm - iModerate:
Princeton | slope.
Pthmmn~ - S8lightemmmme e
Proctor
PtB - - =l Slight e
Practor
RA=mmwmanmincte e e w sSevere:
Ragsdale wetness,
floods,
RbA~e e v e e Severe:
Raub wetness.
ReA - - ~~~{Moderate;
Reesville ! wetness,
| percs slowly,
[ ]
1
RoF - - ~~=]3evere:
Rodman 1 slope.
E
RtA - ~ ——niBlighteammmma e
-Rush i
i
REB2a s e {5light~rmme e ————
Rush i
|
Rub2 - e ~=18light—mm—m—e—————
Russell

See footnote at end of table.

Severe:
slope.

{Moderate:

I too clayey.

Severe:
{ slope.
!

i
j3light - -
1

H .

53light-nn—- -

1
i
1
1

Severe:
wetness,

{ excess humus,
1
i

Slight - -

Severe:
wetness.

Moderate:
wetness.

Moderate:
wetness,

Slightwmymmee e

Modarate:
slope.

Severe:
slope.

Severe:

slope.
i
|Severe:
slope,

Severa:
wetness,
floods,
excess humus,

slope.

I

3

1

I

)

I

!

| Severe:

! wetness,
t floocds.
I

]

1

1

F

)

I

]

1

Moderate:
wetnass,
perces =lowly.

)
1
| slope,
]
1

tModerate:
i slope.

]

]
|Moderate:

i slope.
)
H .

3light.

Moderate:
slope.

iMederate:
too clayey.

Moderate:
to0o clayey,
slope,

Slight.

Severe:
wetnass,

! excess humus.
[]

1

Slight.
Slight.
'
islight.

Slight.

Severe:
wetness.

Moderate:
wetness.

Moderate:
wetness.

1
]
fSevere:
i slope,

Slight.

Slight.

Slight.
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TABLE 11.~-RECREATIONAL DEVELOPMENT--~Continuad

501l name and Camp areas Picenic areas Playgrounds paths and trails
map sSymbol
i
RuC2~~~ - Moderate: Moderate: Severe: Slight.
Russell slope. slope. slope.
Sa, 3b Severa:t Seversa: Severat | Severe:
Sable wetness, wetness, wetness, | weiness.
flocds. ‘
Seh- - ~~=}Severe: Moderate: Moderate: Moderate:
Shadeland wetness. wetness, small stones, wetness.
wetness,
depth to rock.
Sgh Slighte-———cmmmm———— Slight - 3light |Slight.
Shipshe } }
]
]
SgB- wnm}Blighfmm e Slight—wenmmm - ————— |Moderate: Slight.
Shipshe { slope. I
]
Sh ~|3evere: Moderate: 15evere: “|Moderate:
Shoals floods, wetness, | wetness, watness,
wetness, floods, | fleoods, floods,
]
. ]
Sm- ~ - m———Severe: Moderate: | Severe: Moderate:
3leeth wetness. wetness, ! wetness, wetness.
)

&n~ -mmiSevere: Severe: jSevere: Severe:
Sloan wetness, watness,. | wetness, watness.
floods. ; floods.

FO0m—m— ~ Severe: Meoderate: {Severe: Moderate:
Starks wetness. wetness, | wetness, wetness,
1
]
Prmmm——— et e o e |Severe: IModerate: | Severe: |Moderate:
Stonelieck | floods. | floods. ! floods. ! floods,
: ] H
TaB~ - - am=lSlighte—mwnmmm————— Slight-—mmemmmer————— Moderate: Slight.
Tama slope.,
Wed - Slight ~ Siight - - 1Slight=—rmmm— e e e e Slight,
wea ! !
t i
Wt - Severe: Severe: Severe: Severe:
westliand flocds, wWetness. fleoods, wetness.
wetness. wetness.
]
1
WX=—= - ~ -——jlevere: Moderate: ‘Severe: Moderate:
Whitaker wetness, wetness. wetness. wetness.
H
I .
¥eB. Moderate: Slight [Moderate: 8iight,
ienia ! percs slowly, percs slowly,
| wetness. slape,
| 1 wetness.
H i

* 3See map unit deseription for the composition and

behavior of the map unit.
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TABLE 12}~~WILDLIFE HABITAT POTENTIALS

[See text for definitions of "good," "fair," "peoor," and "very poor.”

was noit rated]

Absence of an entry indicates the soll

109

Potential for habitat elements }Potential as habitat for--~
Soil name and ] T wild : ; ! !
map symbol Grain |Grasses | herba~ )Hardwood} Conif- }Wetland |Shallow |Openland]woodland}Wetland
and seed]| and ! ceous trees | erous | plants | water |wildlifejwildlifelwildlife
crops  (lepumes | plants ! plants { areas | ]
i H : ] | ]
i ! | H H t !
Alpz ~ Good {Good {Good | Good {Good Poor {Very |Good |Good Very
Alford i ; ] } | poor. ! | poor.
I 1 1 1
i ' I 1 i I 1
BlC2=mumm e Failr | Good 1 Good |Good 1Good |Very {Very 1Good |Good {Very
Alford ) ] ] ! | poor. | poor, | i { poor,
| ! : ! { ] .
AP~ i JFaip |Fair 1Good Good Good Poor Foor Fair Good Poor.
Armiesburg '
! . H
DaBemm e m e Good Good Good Good Good Poor Very |Good Good Very
Dana poor. paor,
D.u
bumps i
e ~~ | POOr Fair Fair {Good Good Poor Poor Fair Good Poor.
Eel | ! '
. | ; ! i !
EodA, E0B~r—~—me~——m Good Good |Good Good Good |Poor Very {Good Good Very
Elaton i H H poor. poor,
i ] i !
FRAmmmmmcmcr e Fair Good Good Good Good {Fair Fair Good Good {Fair.
Flnecastle i
i
Fgh -~ Goed Good Good Good Good {Fair Fair Good Good Fair.
Flanagan | ' i
| i ] | ]
FoB2 Good |Good 1Good |Good |Good |Very | Very | Good Good VYery
Fox | i i ! peor., | poor. i poor,
[ ] H ]
[ 1 t
FoC2ammmmmmmman e Fair Goed }Good Good 1Good Very Very {Fair Good iVery
Fox i | i poor, poor. | poor.
] i i f i i !
FSAmmmmm e e {Good | Good {Good 1Good {Good {Very | very Gaood Goed Very
Fox H ! poor. | poor. ' poor,
i |
FXC3mmm e ————— Fair Good {Good Good Good Very | very Fair |Good Very
Fox . poor. poOr. poor.
!
[ T ———— Poor Fair Fair Good Good Poar Poor Fair Good Foor,
Genesee !
!
GpG ~-{Very Poor Fair {Fair Falr iVery |very Poor Fair Very
Gosport poor. i ! | poor. poor, l E poer.
H i
HeF - ~-{Very Poor Good Good {Fair Very Very Poor 1Good Very
Hennepin poor. H poor. poor, poor.
! !
HegB ~ —— Good Good |Good Good |Good Poor Very Good Good Very
High Gap poor, poor,
Ipa - - Good Good Good Good Good |Fair Fair Good Good {Fair,
Ipava !
H
i ! !
Mch, MeB2a~————mm— Good Good |Good Good Good | Poor |Very 1Good Good Vary
Martinsvilile H | poor. ! | i poor,
’ = 1 I 1
MeD2mmmm e ————— Poor Fair Good lGood Goed lVery Very jFair |Good Very
Miami t H ! poor. | poor. | poor.,
! ; : | 1
M8C3—mr e —————— |Fair Good Good |Good Good |Very tVery {Good Good Very
Miami i | ! 1 poor. | poor. | E poor.
1 1 1 (] 1
i I i i ] i

See footnote at end of table.
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TABLE 12.~~WILDLIFE HABITAT POTENTIALS~-Continued

Potential for habitat elements {Potential as habitat form-
] . 1

L
I
Soil name and | H Wild | i ! i : S
map symbol { Grain |Grasses | herba- |Hardwood| Conif~ |Wetland }Shallow |Openland}Woodland]wWetland
and seed] and ceous | trees | erous | plants | water (wildlifejwildlifelwildlife
crops %leguges plants | plants | areas
: C i
i | ! I
MSD3-- - - | Poor {Fair |Good !Good | Good Very iVery Fair Good iVery
Miami t E ] poor, | poor. i poor,
} i i
Jch, OCBm=mmrere——— Good Good Good 1Good Good Poor ivery Good Good Very
Ockley ' . : | poor, - .| poor,
) H
OrB, OrG¥, i ; | i
Qrthents
Plwmmaem et e e i = | GO0 | Poor Poor Poor jPoor  |Poor | Poor Faip Poor Poor,
Palms | ! i b ] i -
1 1 ] 1 ] 1
i 1 1 i ] E)
Pg¥, ] | i
Pits i
1
- . i .
PlAwe et 1Good Good Good Good Good Poor Very 1Good Good Very
Plano E ; : poor. poor.
i ) : .
o et L {Fair Good  {Good Good Good Very Very Good ;| |{Good Very
Princeton 5 ! poar. | poor. - | S i poor.
i i | ! i | i
Pth, PLb——mer~—mm—— {Good | Good Good Good 1Good | Poor Poor Goad  |Good Poor,
Froctor . | | | | :
H | ] l
Ra - ~~{Fair | Poor Poor Poor | Poor | Poor 'Poor Poor Poor Poor,
Ragsdale ] i ' i t : i
i i : ] ! i i
RBA~mm e mm e e |Fair Good 1Good |Good i Good |Fair |Fair iGood {Goad Fair,
Raub ! | i ! i ' ! i |
i | i i ] 1 . .
[y {Fair Good Good |Good !Good |Fair Fair Good Good Fair,
Reesville H . H H : -
i | i ! i
ROFmmm e ccmm e IVery Poor Fair |Poor Poor |Very Very Foor - |Poor Very
Redman 5 poor, E 5 poor. poor. : . poor.
[ : . 1 i ’
RtA, RELB2—mmeemmmrmm 1Good Good Good {Good !Good iPoor Very Good Good Very
Rush . 1 H i H | poor. | poor,
] P ] ! ! t ! |
RUBZ mmr e e e e Good | Good Good 1Good Good iPoor Very 1Good |Good |Very
Russell i H H poGr, pogr.
1 ]
. ] ] .
RUC2wwm e e Fair Good . !Good 1Good Good Very Vvery  |Good Good Very
Russell i poor. poor., i poor,
! i ]
58, Shemrmc—r——— Fair |Good Good 1Fair Fair 'Poor Poor Good JFaip PoOr.
Sable S i i H i i
: ! i i i !
SEA~m e ——— Fair 1Good |Good iGood Good Fair Fair Good {Good Fair.
Shadeland H . ! ' H
1
i i } ! -
‘SEA, SEBrmmmmmmmm——— Fair {Gooa Good Fair Fair Foor Very Good {Fair Very
S8hipshe i poor., i 1 poor,
[ 1 1
. 1 I 1 R '
Shrmme— e ————— {Poor JFair Fair 1Good | Good |Fair |Fair Fair {Good |Fair,
Shoals P H | ! i ; | | i i
| ! ! i i
S |Fair iGood Good Good Good Fair Fair Goed jGood {Fair,
Sleeth ! {
i | :
S - - Very Poor Poor Poor Poor Good Good Poor |Poor |Good,
Sloan poor. | i
. : ! t .
30 - - Fair Good Good 1Good |Good VFair Fair Good iGood |Fair,
Starks : ' | ! ‘ ! !
i ; ! | |
L7 Y —— Fair Good Good Fair - |Fair Poor {Very Good |Fair |very
Stonelick | | | poor. | 1 | poor,
] 1 1
i | i | ! B :

See foothote at end of table,.
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TABLE 12.~~WILDLIFE HABITA‘I; POTENTIALS~~Continued
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i Potential for habitat elemenis Potential as habitat for~-~
Soil name and ! ! Wild ! 1 ! ] i
map Symbol ! Grain |Grasses herba~ |Hardwood| Conif- !Wetland }Shallow }Openland}Woodland|wetland
' and seed| and aeous } trees erous | plants |} water jwildlifefwildlifejwildlife
crops legumes 1 plapts plants % | areas !
] ]
. i ] ]
} - ] ! |
TaBmmm s c e Good IGood Good Good Good Poor |Very Good |Good {Very
Tama, | ' ! poor. i I .poor.
i . } i 1 | i :
T R et b 1Good Good Good 1Good Good |Poor 1Very | Good 1Good Very
Wea : | | poor, | i poor.
: ; H |
Wt - Fair Poor | Poor Poor | Poor Good {Good Poor | Poor Good.
wWestland i | i i
| i i i
WX e e Fair Good Good Good 1Good Fair |Fair Good |Good Fair.
Whitaker i | i
. i ] ! | i | ]
feBrrrmmr e Good Good Good lGood 1Good !Poor | Poor jGood | Good |Poor.
Xenia ] ! ] i | i f i
; H i ! H ! ]

]
L

# Sce map unit description for the composition and behavior of the map unit.
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TABLE 134--ENGINEERING PROPERTIES AND CLASSIFICATIONS

[The symbol < means less than; > means greater than.

Abszence of an entry means data were not estimated]

i i |_Classification JFrag- | Percentage passing I
S0il name and IDepth] USDA texture | i Iments | sieve pumber-- Liquid PFlas~
map symbol ' ! Onified | AASHTO |} > 3 ! limit | tieity
| i inghes| 4 10 49 200 L index
i In } Eot , Pot |
! )
A1B2, AlC2~mmmn~ i 0-12i8ilt loamemm——n- CL, CL-MLlA-4%, A~6} 0 i00 100 [90-100}70-100} 25-40 5-15
Alford 112~32{8ilty elay loam,!CL A~6, A=71 O 100 100 {90~100{80~i00] 30-50 | 15-30
! ! silt loam, ! 1
;32-73E311t loam, silt fcL, CL-ML}A-Y4, a-a; o | 100 | 100 590-100 70-100}1 25-4¢ 5-15
i i i
Ar - ! 0-15{8ilty clay loam |CL, CH A-6, A-T} © 100 | 100 }195-100{85-95 | 35-55 | 20-35
Armissburg 115-62{8ilty elay loam,!CL, CH A~6, B-T] © 100 100 195-100185~95 | 35-55 | 20-35
i | ailt loam, i !
i H i
DaBam e — 0~121511t loame-ww—mm CL A6, A~U) O 100 100 195-100185-95 | 30-35 | B8.12
Daha 12~3618ilty clay loam ICL, CH |A-6, &4~7! 0 | 100 100 195-100185-98 | 38~54 { 20-32
36~48|Clay loammmmma—— cL 12-6, 4-71 0 ]90-100)90~95 }80-50 165-75 } 37-50 | 17-30
48-72lLoammmn e —— CL, ML, iA-%, A-6} 0~3 185-95 |80-90 |75-85 {50~65 | 17-30 214
CL~ML ;
Du#*, |
Dumps
Ee- - 0= ]8ilt loam=~mm—m~ ML, CL AN, A-B) 0O 100 100 |90-100}75~85 | 26-40 3-15
Eesl 4-211silt loam, loam {ML, CL, |a-4, A-6! O I 100 100 190~100}75~85 | 26-40 3-15
! CL-ML |
21~60|Stratified sandy|ML, CL, l&-4, A-6f 0 { 100 190~-100}70~80 [55-T0 | 26~40 3~15
| loam to silty CL~ML ! |
| elay loam, } i
EoA, EQBeme—ae- 0-15}5andy loame~——mm SM A-2, A-8) 0 100 100 |60-70 }30~40 <30 NP-6
Elston 15~361Sandy loam, SM, CL, {4-b, 2-6! O 95-100175~95 190~80 |35-65 <30 RP~15
| loam, sandy sC i !
| clay loam. | i ] |
36~72|Loamy sand, |8P~3H, {A.2-4, 0-3 |{95-100}75~95 }45-75 } 5-30 | <25 NP=10
i | sandy loam, 3M, sC, A~-3,
i SM~3C A~1~b
172~8015and—m—mmmmm— e SP~SM, SM|A-3, 0-3 195-100}{70~95 j40-70 | 5-~25 —— NP
i Am2-l,
| v -
[
Folmmmm e I G~12}18i1t loam—rmmaa- ICL, ML A-4, A~6} O 100 |95-100}90-100}75~93 | 27~36 | 412
Fincastle 512~381811ty clay loam,|CL, CH A-6, A-T] © 100 | 100 }95-100{85-95 | 38-54 | 20-32
i Silt loam.
38-50|Clay loam——m—rmn CH, CL AT 0 95~100190-98 |85-95 |75~85 ] 45-58 | 30~38
50~T2 ! Loal~m—r——————— CL, ML, A-b i 0-3 |88-96 |82.90 {70~86 }50~66 ! 20-30 3~10
E CL~ML !
I
" R — e 0161811t lOAM~—mmm—— CL A=7, A-6) D 100 100 195-100185~100} 35-50 | 15-30
Flanagan 16~-U915ilty elay loam, }CL, CH A~ ] 100 100 {95~100}85-100] 40-~60 | 15-30
silt loam. o - !
49-84{Loam, clay loam,|CL, ML, !A-4, ¢ 185~-100}80~100}70-100]36~100} 20-45 5-30
3ilt loam, i sC A~6, 4
] A-7
FoB2, FoC2~~rmmmemma] 0-11{Sandy loam~mmm—n SM ia-b, a-2 D 95-100]90-100155~T5 }30~45 —_— NP
Fox 11~-34iClay loam, loam,!CL, SC A1, o 85-100175~95 |50~95 [20-65 | 25-45 | 10-25 .
gravelly clay ! A-2, ;
| loam. } 4~3 !
i34~60{5and and gravel |SP, SM, [A-1, i 0-5 {40~100!35~100]15-95 | 2-15 ——— NP
GP, GM A=z, i
A-3
FsA - O-t1lLoammmeme e ML, CL, {a~U4 0 95-100385-100}75-95 {55~90 | 20-30 3-10
Fox CL-ML i
1t~34!Clay loam, loam,|CL, SC = la&-1, i o 85-100175~95 }50-95 |20-65 | 25~45 | 10-25
gravelly clay ! A-2, |
| loam. } | A-3 i i i
34~60|3and and gravel |SP, SM, |a-1, | 0-5 140-100{35~100115~95 | 2-15 ~~-= | NP
! i | ap, GM | a-2, |} ! |
] ] ] 1 A3 ] | i
! H i | ! } i

See footnote at end of table,
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TABLE 13.-~ENGINEERING PROPERTIES AND CLASSIFICATICONS-~Continued

113

i _Clapsification ([Frag- | Percentage passing I I
30il name and |bepth USDA texture ments | sleve number-- Liquid | Plas~
map symbol | Unified | AASHTO | > 3 i 1 limit | tieity
i inghes| & | 19 .t 40 2Q0 index
i in ket i ! Pet
FXC3mmmmmmmmemnmm ) 0=11{Clay loamemmme—— CL A~§ 0 90~100]175-100]75~95 {60-80 | 20~-40 §} 10~20
Fox 111=34{Clay lcam, lcam,|CL, SC A-1, ] [85~100175~95 |50~95 }20~65 | 25-45 | 10-25
} ! gravelly clay | a~-2, 1 !
H ! loam. I 2-3 . t
134~60}3and and gravel |SP, SM, }A-1, 0-5 [40~100135-100{15=95 | 2~15 —— NP
GP, GM A=2,
A-3
Ge ~ ‘0=1015ilt lcal~=rmr=- ML, CL A=d, A~G [ 100 100 90-100}75~85 26-40 3~15
Genesce 10~-32]8ilt loam, loam |ML, CL A-l, A-6} O 100 100 }90-100]|75~85 | 26-40 3-15
32~72]l3tratified sandy|ML, CL A-l, A-b ¢] 90-100{85-100{60~80 |50-~70 26~40 3-15
loam to silt |
loam. } %
GpG - 0-9 §Shaly silt icam |ML, CL A=l A~ o 55~80 {55-80 {55-80 {45-75 25=40 5~15
Gosport 9~25|8haly silty clay|CH, CL A=T=6 0=5 50~80 {50~80 {50~80 |50~75 §0~60 20-35
loam, shaly
3ilty clay.
25-40{Weathered
bedrock, | !
i i
HeFaeaswammms e meem ! 0-5 }Loam-memaccmaaaan CL, CL-ML|A-4, A-6} 0~5 }90~-100{B5~100{70~100]/60~95 | 25-40 5~-20
Hennepin | 5~13iLoan, sandy sc, A~4, I 05 [85~100{80-100]65-100{35~95 | 20-~50 5~25
loam, silt 3M-SC, A-~B, i
loam, CL, A-~T
CL~ML i
113~60iLoam, sandy sC, ba-4, | 0~5 {85~100{80~100{65~100}35-95 | 20-50 | 65-25
! loam, clay SM~SC, | a-6, | i i :
i loam. cL, } A-7 | } i ] i
! CL~ML ; | ! ; i
HEgBrrmerm e cmc e aaa 0-~-8 |3ilt loamw—wwe—a ~]CL~ML, CL}A-4, A-6 0 100 100Q 90~100}70~90 | 25~35 5=15
‘High Gap 8~38{Clay loam, siltylCL, 3C 1a~6, A-T 0 50-80 150-80 {50~80 [40~75 | 30-45 15-25
clay loam, ! i
channery clay . )
loam. '
38 |Unweathered H
E bedrock. E i
[
1§77 P — - 0-18}8ilt loal-mm—m—m ML, CL, la-4, a-6} 0 100 | 100 [95-100]/90-100} 30-40 6~16
Tpava : | CL-ML ! ' |
18-43}8ilty clay loam,{CH, MH 14=T7 0 100 100 95~100{90~100] 51~68 26~39
sllty clay. '
§3-721511t loamem~ca~a CL lA-6 0 100 i 100 95~1DD’90—100 30-40 11-19
H i
MeA, MeBZ2e~ccm e O=13}L08Mmm———————— CL, CL~ML}A~4, A~-6 Q 100 190-100]80-100}{60~50 22~=33 412
Martinsville 13~-601Clay. loam, siltylCL |A-8, A-6 1] 100  }90-100165-90 {u0-90 | 20-35 8-17
¢lay loam, t :
sandy clay H i
loam. t H
60-72iStratified sand {CL, SC, |A-4 ] 95-100{85~100}80~95 130-60 } <25 4ag
' | to sandy elay | CL-ML, ! i i i
! | loam, : SM-5C E ! l E E
] 1 i 1 )
MED2mmmmmmmmmmmmmnn | 0~6 [5ilt loaMe———~——— {CL, CL-MLlA-Y4, A-6 0 i 100 95~100}{80-~100150-90 | 22-34 } 6-15
Miami 6~28}Clay loam, silty!CL ~6, A~T} 0  {92-99 [89-97 {78-95 {64~95 | 35-50 | 17-31
! clay loam, | i i
sandy clay t ! !
loam. i i
28-60]Loam, clay loam,]|CL, A~Y4, A-6} 0~-3 {BB-~94 {B3-89 {7U-8T {50~64 | 17-30 2~14
sandy ldam, CL~ML, i
i ] ML ! i
1
MsC3, M8D3~~rm—~rmmne~ 0-6 |Clay leoam--—==—e CL A-f, A=T 0 100 90-100{75-95 {65~95 | 30-45 1525
Miami 6~28!Clay loam, silty|CL A-6, A~T| 0 |92~99 189-97 }78~95 |64-95 | 35-50 | 17-31
clay loam, H ] ]
sandy clay ] i i
loam, ! | ]
28-60{Loam, clay loam,|CL, ML, |A-4, A-6| 0-3 |88-94 |83-89 }74~87 I50-64 } 17-30 | 2-~14
sandy loam. CL-ML i E ! i i i E
1 t i 1

See footnote at end of table.
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TABLE 13.~-ENGINEERING PROPERTIES AND CLASSIFICATICGNS~~Continued

i | |__Classificatiog |]Frag- | Fercentage passing ! i
Soil name and {Depth] USDA texture | ments ! sieve numbgr-- |Liguid | Plas-
map symbol ] | Unified | AASHTO | > 3. | i ] ! limit | tieity
i i inchesi 4 10 40 200 ! index
In ! Pot i I Bet
P ]
OCA,; OCBmmmmmm————— 0-1718ilt loAM~m~mwm—— iCL, ML, jA-U4, A6} O | 100--{95-100}80~100!60-90 § 22-33 3-12
Ockley ! : CL-ML | :
17-32}3ilty eclay loam, |CL A~6, A~T! © | 100 - .|75-100}65-90 |50-90 } 35-50 ! 15~30
! elay loam, |
32-58!Gravelly clay CL, 5C, }A-6, A~7| 0-2 |70~85 }45-~75 |40~70.]35-55 | 30-50 ! 15-30
loam, gravelly GC i i
| sandy clay H ] } !
! loam. ! } i !
58-T2{Stratified sand |SP, A~ | 1-6 {30-70 20-55 | 5«20 | 2-10 I NP
| to gravelly SP~-SM, i i . .
| sand. GP, H i
i GP-GM ;
: = i
OrB, Org*, i !
Orthents ] ) !
N ] ! t |
Pa~ - D~U0 i MUCK -~~~ e rm e 1Pt —— ! [Ty ERVEP i S B
Palms 40-72iClay loam, loam, |CL-ML, CL}A~Y4, A~6}! 0O  |88- 100]80 100:70 -95 }50-90 | 25-40 5~20
! silty clay H H
1 ! loam, i i
| ! ! | | i
Pg*. ! ! i i : i ] i | i
Pits | ' ! | ] i !
o | : i
PlAimmem e ————— 0-14]S5ilt loamm—mamna CL-ML, CLiA-4, A~6] © 100 | 100 }95-100]95-100] 20-30 515
Plano t4-42{5ilty elay loam,{CL A~6 | o 100 | 100 }95-100{95~100] 25~40 | 10~-25
¢« | 8ilt loam, cod
Y42~70|Stratified silt |ML, SM, !A-4, A-2! 0-5 190-100}80-90 !60-00 |30-70 <25 NP-10
| loam to, sandy CL, SC i
loam. l !
. ' . I
Pri~mmmm—em e — 0-11]{Fine sandy loam }CL, A~Y, A<B} O 100 i00 . |70-85 j40-60 | 15-30 } 5-15
Frinceton . 1 CL~ML, : P i i
] | sC, ! i f
! i SM~3C - ! : i |
t11-3518andy ¢lay loam 13C, CL A-B P o 100 100 180~90 {35~55 | 25-135 10-15
i35jﬂu Sandy loam ------ 3C, S8SM~-SCla-k, ] 100 100 - }60~-T0 }30~-40 15=-25 5-15
! A6, : .
| ] A-2-4,
| 1 ! : A~2~6 " '
144< 66|Stratifled fine |SM, ML,  {a-2-4, | 0 100 100 }65~90 {20~55 | <20 HP=-5
i | sand to silt, CL~ML, A-4 | o : . |
| ] SM-SC |} | . i i
. o ! | . o i l | i
Pth, PtHemmm—mmaeon ] 0-1815ilt Ioamemn—w—m |cL YA-B o | 100 } 100 .95 100:85 100} 25-40 | 10-22
Proctor © 116~3418ilty elay loam,|CL FA-T, A~ 0 195~-100}90~100185~100{65~90 25=50 10-25
- ) | clay loam. S ; 1 i
I34-72}Stratified silt |SC, CL, !A&~2, 1 0o 185~100 80~100¢50~100 25-80 | 20~40 5~20
i loam to sand. | SM-8C, | a-H, } H ! 1 i : ]
5 i i CL~ML i A~6 ! ! ] { i ! i
: 1 ) | 1 . i i
Rarmmr e —— mmmm] 0-1318ilt loAMemaaaan ICL, CL-ML]A-Y4, A-B} DO 100 100 ‘90 100!70 100} 25-35 | 5-15
Ragsdale {113~46{8ilty clay loam }CL |4-6, A-7 0 100 100 |{90-100{80-95 35~50 § 15~30
! 6~80181ilt loam, loam iCL, CL-ML|a-t, A-6} DO 100 100 !90-100570-90 25~35 i 5~15
1 F o ot ‘ i H i
RbAmmrm————————— | 0-13iSilt loam——-=- ~~{CL, CL-ML}{A~Y, 4-6} 0O 100 100  }90-100{75-95 | 25-35 | 5-15
Raub {13~3718i1ty clay loam !CL, CH A6, A-T! O 100 100 -{95-100}80-95 | 35-55 ] 20-35
{37~54{Clay loam, silty!CL A-6, A-T} O 95~100}90~100185~95 }60~85 | 35-50 | 15-25
clay loam. ! | ] i
|54-72Loam, clay loam }CL, ML, jA-4, 4-B] 0-5 |85-95 |80-90 §70~85 {40-65 | 15-30 } NP~15
! | SC, sM oo | i }
I ' : ] i | i
Reflmmmmmaie +===] 0~12]|51il% loame~~~—— IML, CL~ ML.A 4 o 100  |90-100190-100185-100] 24-36 | 4-10
Reesville 112~36]8i2¢y clay loam, }CL CL~ML!A~6, 0 100 }90~100{90~100{90~100] 22~50 } 4-28
| silt loam. I A~ 7, | | i | TR ! :
: ) _ i A~y ] : | P ] ]
{38-66]Loam, silt loam |ML, CL, |A-4, A~6} O  {90~100}85~95 [80~90 }70~90 | 20~40 | 3-1o
i i | cL-mL | ! ! ! : t
1 . 1 1 |' 3 ] } E
] ] i . ] 1

See footnote at end of table.
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| . |__Classification Frag- Percentage passing i [
Soil hame and Depth USDA texture | i ments sieve number~~ {Ligquid } Plas-
map symbol ’ Unified | AASHTO > 3 i limit | tieity
: : . | !inches 4 A0 40 200 | _index
in i i Pet i et ; '
!
ROFmmmmm e e e e 0-11{Gravelly loam~w=-}ML, CL, ~ }A-1 0-2 170~85 |65-B5 |60-80 {36~65 <30} 3-9
Rodman SM, GM § : ! : :
11-60}Stratified sand |SP, A= i 1~5 {30-70 j22-55 | 7-20 | 2-10 —— NP
H ! to gravelly 3P~-5M, | i H i
| | sand. GP, | i ! i i
i i GP~GM i -E '! i ! ]
. 1 1 ] I
Rt4, RtB2-——~nem—e 0~11}8ilt loamm~~~r~~ CL, ML la~8, A-6} O 100 | 100 [90~100i80~95 | 28-38 7~15
Rush 11-3418il¢y clay loam,iCL, CH {A-T 1 0 100 {100 195~100185-95 | U¥-52 | 21-26
silty eclay. | : i i )
34-651clay loam, sandyjCL, SC  }&-6, 1-5 175~90 160-85 150-80 130~60 | 30-45 | 15-22
! clay loam, | 4-7, ] i i ! i |
! gravelly clay | A-2 | i i ! ]
loam, i ] i i
65~7218¢tratified sand |SP, A-1 1-5  130-70 }=22-55-| 7-20 | 2~10 | <30 NP
to gravelly 5P=-8M, ’
sand. GP-GM,
GP l
RuB2, RUC2-~~——mmm 0~7 15ilt lOAM~m————- CL, CL-MLlA-=4, &~6! © ! 100 [95~100}80~100}50-90 | 20-35 5-15
Russell 7-30]8ilty clay loam,!CL, CH A-6, A=T! O 100 100 }95-100{85-95 1 35-55 | 20~35
- silt loam. a ’ '
30-55|Clay loam, loam |CL tA~6, A-T 0 90=-100}90~95 {80-90 |65~75 35-50 17=31
{55~-72|Loam, clay loam !CL, ML, }&-N, A~6{ 0~3 |85-95 [80-90 [75~85 {50-65 <30 2~14
i | CL~-ML : E ‘ : i
Bl i 0-19|5ilty elay loam |CL, OH, |A-7 i o 100 100  }98~100}95-100} 41-65 | 15-35
Sable CH: i :
19~54}8ilty ¢lay loam,}CL, CH a-~7 10 100 100 98~100195~100} ¥1-55 20~35
silt loam. i _
BY~62151lt loame—~amana CL A~G, A-4{ O 100 100 98-100}95~100} 30-~40 10-30
62~-72|Stratified fine |SP-SM, SM|A~t, A-3} O 90~100185-100}45~80 5~30 -—~ | NP
sand to coarse | i A i }
sand, ) . i i | i
| | ] ] ] i !
L wem—=! D=15}8ilty clay loam }CL ta~6, A~T] @ | 100 }95~-100{85-100t72-95 § 30~50 | 20~30
Sable 15=54 1811ty elay loam, |CL tA~6, A=T| © 100 (95-100)85~-100}45-80 | 30-50 | 20~-30
! silt loam, clayl | _ i !
1 loam, | i ‘ ] H
{s4~72i{Loam, =ilt loam,]CL A=6, A=T! 0~5 195-100]90-100175~95 j45-80 | 30-50"1 15~30
¢lay loam,. | ! i | i i
) . ot | i N
SeAm e e e 0~1118ilt loam-~=w—m= tcL, CL~ML!A~Y4, A-6! 0-5 }90~-100]70-100|60-100{50~90 | 25-35 5-15
Shadeland $1-303i8ilty clay loam,[CL {4-6, A=7} D~-5 }90-~100}170-1Q0 65~-100]{55-95 35~50 20-30
. clay loam, ) )
sandy clay ! o |
i loam. ! : ) ‘ :
130-35{very shaly clay ECL |a-6, £-7) 0-5 }30~-50 }25-50 {20~50 ]15-40 | 35-U45 | 15~25
H . i0afl, i .
35 Unweathered \ i
bedrock. ; ; E
: 1
SgA, SgBommmm—mamm 0=14}LOAM~mmmm———— icL, A-Y4, A~6] 0~2- 190-100{75~100}65-95 |45~90 | 20~30 5-15
Shipshe | CL-ML, I i i
[ | 3¢, i H }
| i ! SM-SC | [ i i
| 14~38|{Very gravelly 16¢, aA-2, | 0-2 }30~60 {25-50 [25-50 |15-40 <25 | 5-12
loam, very | GM-GC, A=t, | i i i f
gravelly c¢lay | GP-GC A=Y, | | | i
loam, gravelly | A-B i | ) ]
; ! clay loam. | H | A i i !
|38-60}Stratified sandy!sP, - ta-i 1~5 |30-70 |20-55 | 5~20 | 2-10 | =~== | NP
! ! loam to very | SP-SM, | Cd | I i |
H | gravelly sand. | GP, i | i | i
| ! | GP=GM' ] | . ! ] i
: i ] i i ; f I i H

See foothote at end of table,




116

S0IL SURVEY

TABLE 13.~-~ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

! i__Clasgifi i |Frag- | Percentage passing |
S0il name and i Depth USDA texture iments | gsieve number.. Liquid |} Plas-~
map symbol Unified ! AASHTO | > 3 i ] limit } tiecity
i inches] o { 10 49 } 200 | ! index
In !1 Pct g i | Pet ; '
I
Sh 0=8 {5ilt loame-—~~mm CL, CL~ML!A-Y4, A-b i} 100 | 100 90~-100{65%-90 22~36 t 6~15
Shoals B-60|5ilt loam, loam,}ML, CL, |A-U4, A-B] @ 100 | 100 [90-100]75~85 | 25-40 Y4=15
silty clay CL-ML !
i loam, i
160-72|3tratified silt |ML A~Y ! 0=3 {90~-100185~100}60-80 {50~T0 | 32~40 | 3-8
| iocam to sandy i } | ] !
| loam.
] mmmmm] 0=11{511t loam-m—mm~- CL, ML, {A-b, a-6} 0O 100 190-100]7%-95 |50-85 | 26-30 3-12
Sleeth CL~ML
t1=-34{Clay loam, siltyicCL A=6 0 85-95 |85-95 ]B0O-90 }65~-75 ! 30-40 | 15-25
! ! clay loam, ] i |
|34~48iGravelly clay jcL A-§ 0~-3 }65-95 }60-85 {55-T0 }50~-T0 | 30-40 15=25
loam, gravelly
sandy elay
loam, gravelly
loam.
4L8~60{Stratified sand |SP, GP, A=1 1-5 30-70 j22-55 T-20 2-10 —— NP
to gravelly SP-SM,
sand, GP-GM
: i
sn- - 0-15 | LOAM e CL, ML |a-6, 0 100 195~100§85~100}70~95 | 30~45 8~15
Sleoan A-4,
A-T
i5-45|Loam, clay loam,|CL, ML A-B, 0 ! 100 {90~100}80~95 {50~-90 | 30-45 8-18
#ilt loam. A-7, } i :
i ! | A-1 ] i
{45-60}5tratified loam |ML, CL, !A-4, A~f Q 95~10Q190~-100G}{60~95 |40~80 25~40 3~-15
i to sandy loam, ! SM, SC ; !
]
SO0mmm———————— e 0-1218i1lt loamm~——ww=n CL, CL-MLIA~#, A~6] 0 1 100 100 95-100]85~100) 22~35 5~15
Starks 12~3815i1ty clay loam {CL iA~6, A-T] 0 i 100 100 20=-100§680~100] 35-45 15-24
38-62isandy clay loam,|CL, SC, }A-4, A~6] O 95~100}90~100}80~95 {40-~80 } 20-40 6-17
© ‘{ loam, silty = | CL~-ML, i
clay loam. SM-SC :
62-72|Stratified loamy}sM, sC, {a-2, { 0-5 1{90~100|80~95 |¥40-90 }30-60 <30 NP~15
{ sand %o silt ML, CL A-Y4,
loam. i A-6
5 i
SPrmrrm——————————— 0-10)Sandy loammm~-~-}3M, 5C, ja-b, a-2} O 85~-100}70~-100{5¢~-70 130-60 |} 20-32 | WNP~-10
Stonelick , ML, CL o '
10~7213tratified loam }8M, SP-8SMia-2, [} 85100 70~95 {B0~60 -40 ——— NP
to loamy sand. A4,
A3,
i | A=1-b | | i i ; i
! ! ] } i i . |
PaBemem e m e | 0~-15!8ilt logM=menm—— IML, CL, }A~6, A~T} © | 100 100 00 195~100] 35~50 | 10-~20
Tama oL ]
i5-55}31ilt leoam, silty{CL AT i} 100 100 1600 95-100} 40-50 15~25
c¢lay leoam.
156~T2131ilty clay loam,|CL A~6, A=-T| @ 100 100 100 |95=-1001 35=45 15~25
8ilt loam, !
WeA - ~] 0-16{38ilt loam=~===~=~~-|CL, CL~ML A=d, A=B 0 100 100 90-100{70-90 25=35 5=15
Wea 16-28158ilty elay leam, |CL A-6, A-T 0 95~100)90<95 [85-95 {65-90 35-50 15=-30
] elay loam, silt] H H o
i | loam. ' : i
{28-59{Gravelly clay eL, tA-4, A~6] 0-5 40~80 35~-80 [30-80 {25-65 15~30 5~15
i i loam, very " SM~SC,
! { aravelly elay |} 3¢, GC
| ! loam. |
159~72}8tratified sand |SP, 1A=1 1-5 30-70 [20-55 | 5-20 | 0-10 | =~=- NP
! i to gravelly i sp-sM, | !
} ! sand. i cp,
i | | GP-GM
' ' !

See footnote at end of

table,
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TABLE 13.~~ENGINEERING PROPERTIES AND CLASSIFICATIONS-~Continued

i i {__Clagsification |Frag- Percentage passing
So0il name and iDepth] USDA texture | ! lments sieve numbepr~- Liguid Plas~
map symbol ! Unified | AASHTO | > 3 i : i limit | tieity
H inches Yy 10 { o | 200 | index
In | ! Bet ] | I Ect
B )
Wt - 0-14{8ilty clay loam {CL, ML A~6, A-T] O 100 {95-100}90~100175~90 | 30-45 | 10-25
Westland 14-181Clay loam~——r~r~m~ CL A-b, A-Ti C 95-100390~-100}80~-90 }65~75 | 35-50 | 15-30
18-44iGravelly clay CcL A-B 0-5 65-75 160~T0 I55-70 [50-70 | 30-50 15-30
! loam, gravelly
} sandy loam. ! i i 1
144~60}3tratified sand |3p, GP, |a-1 ! -5 }30~70 }22-55 T20 2«10 —— NP
to gravelly SP~3SM,
sand, GP~=GM
Wx ~} D=11]81iit loamew———--—}CL, CL-MLjA-H, A~D 0 ! 100 95-100|80~-100}60-90 22~33 412
Whitaker 1t~-35|Clay loam, loam,}CL A-6, A-7} 0 } 100 }95~100]}90~100}70~80 | 30~47 } 12-~26
silty clay I !
loam. H H
35-T2{Stratified {CL, 3¢C, A=Y ¢} 98-100]98-100}60=-85 [40-60 16=25 § 3-9
coarse sand to | ML, SM P ] | !
clay, ; i { i
1 1
Yehmmm e e ~~~] 0=12{8ilt loam==wma—rm lCL, CL~-ML}A-4, A~} O 100 | 100 90-100|70~100] 25-35 5~15
.Xenia - {12-28{5ilty clay icam iCL ta-6, a-7) © | 100 | 100 !90~100}80~95 } 35-50 | 15-~30
28~52{Clay loaf=m===-~=|CL 18~6, A-7f 0-5 {92-100{90-95 |75~-95 |65-75 | 35~50 } 15-30
52~72|Loatle~ e —— |CL, ML, [A~-4, A-6] 0~5 85~-95 |80~-90 {75~-90 {4¢~-65 | 15~30 | NP-15
. 86, sk | O
1 1] 1 1

* 3ee map unit description for the composition and behavior of the map unit.
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S0IL SURVEY

~-PHYSICAL AND CHEMICAL PROPERTIES OF S0ILS

[Thé symboi < meané less-théh; > means greater than. The erosion tolerance factor (T} is for the entire
“profile. . Absence of an entry means data were not available or were not estimated]

See footnote at end of

‘ H | ] - ] ! E§§5 of corrosion ! Erosion I wWind
S0il name and iDepth} Permea~ }Available| Soil Shrink- ] H factors erodi~
map symbol ! ! bility | water Jreaction swell Uncoated [Concrete | o bility
H i lcapacity potential steel : | K T group
1 In | Inshr | In/in PY:] H
; ; ] f ! i |
AlB2, AlC2=—rmmmmman P 0-12) 0.6-2.0 {0.22-0.24] 5.1+7.3 |LOW——cmmes fModerate !Moderate | 0.37 | 5 5
Alford 112-32}) 0.6-2,0 10.18-0.20} 4.5-6.5 |[Moderate |Moderate |[Moderate | Q.37 |
i32-72i 0.6=2.0 50.20-9.22 4.5-723 |LOWemm———- Moderate {Moderate E 0.37 {
R I
F T ! 0-15} 0.6~2,0 10.21-0.23] 6.1~T7.3 |Moderate |}Moderate [LOW~emm=m~ 0.28 5 &
Armiesburg i15~62§ 0.6~2.0 30.18—0‘20{ 6.1=7+3 (Moderate |Moderate ,Low —————— 0.25 E :
. i . i i i
DaBmmmm e e 1 0=12) 0.6~2.0 j0.22-0.24} 5.6=~Te3 |LOW~mmmmem ) LOW~~~~—— {Moderate | 0.32 5 5
bana {12-36] 0.6~2.0 |0.18-0.20] 5.1-6.0 {Moderate |Moderate jModerats | 0.43
136-48] 0,6<2.0 10+15-0.19} 6.1~-7.3 {Mouderate |Low -iLow~ -] 0,43
;48-72: 0.2=0.6 50‘05-0.19 6.6-8.4 ;Low --;Low —!Low —————— 0.43
R [} }
Dm¥*, i } | | i ] | ! ;
Dumps ! i i i i ! ! :
! | i i
Egrmmmr v e e v e ] 0~ 0.6-2.0 [0.20=0.28} 6.1=T.8 [LOW~mmmmm~ Moderate |LoWem=we= 0.37 5 5
Eel i 4-21] 0.6~2.0 {D,17~0.22} 6.1-8,% |Low-———mum Moderate [LoWwe=mm——— 0,37
121-60] 0.6-2.0 {0.19~0.21] T 4-8.4 {Lowm—m——mm Moderate |LoWeemm=~ E 0.37
Eol; E0Bmmsmemcm—na 0-15] 2.0-6,0 {0,12-0,15] 5,6-6.0 [LOW==~==-m LOWmmmm—m Moderate | 0.20 y 3
Elston 15~36] 2,0~6.0 }0.12~0,18}) 4.5~6,0 jLOoW~mmm——~— LoWamnam= Moderate 4.20 :
36~T2] 2.0=6.0 [0.,08~0.13} 5.6=0,0 {LOW=mmrmmnm= LOW~m——ee Moderate D.20
72-80 >20  10.05-0,07} 7.4-8,4 lLow—~ewnm- LoWammmm~ LOWmm———— 0.15
Folmemncmce s 0-12] 0.6-2.0 [0.22-0.24) 5.1=6.5 |LOWe—mmmmm~ High~-~—~tModerate | 0.37 5 5
Fincastle 12-38] 0.2-0,6 [0.18-0.20) 5.1=-6.0 }Moderate High~~-~~{Moderate 0.37
38~50| 0+2~0.6 [0.15~0,13] 5.1~T7.3 |Moderate High=wwe=- Moderate 0.37
I50~?2{ 0.,2=0.6 |0.05-0,19] T.U4~-8.4 !Low ——————— Highe=——— LOW=m———— 0.37 E
1 i
FE A mein i imin tn i et e 0-16! 0.6~2.0 !0.22~-0.24} 5.6~7.3 |Moderate |High-----|Moderate { 0.28 5 | &
Flanagan 16-49] 0.6-2.0 }0.15-0.22} 5.6-7.3 JHighi—wwmm~ High~~~-~}Moderate | 0.43
49-841 0.6=-2.0 10,15-0.22] 6.1-8.4 |LoWewmmmun Highwmmme | LOW~~—=——— ] 0.43
3
1
FoB2, Fol2me~—m~mmm~ 0111 0.46~2.0 [0.13=0.15] 5u1=6.5 |LOW=mmme—~ LOWmmm——— Moderate { 0.24 3 3
Fox 11341 0.6-2.0 (0.12-0,.14}) 6,1-7.8 |Moderate LOWmmmm—— Moderate 0.37
34760i >6.0 0.02~0.04} 7.9~-8.4 |Low——-~——— LOWammm e LoWrm=rm——— { 0.10 |
; !
FSAmmmm e e 0~11} 0.6=-2.0 §{0.20-0.22] 5.1-6.5 |LOW=mmmaa~ LOWm e Moderate | 0.37 3 I b6
Fox 11-34} 0.6~2.0 10.12~0.14] 6.1~7.8 {Moderate [LOW——mmwm~ Moderate -} 0.37 !
i34-60i 6.0  10.02-0.04] 7.9-8.4 |LOW~rrm~——em iLo-.- ~={Low -: 0.10 | !
3 | i ! 1
FRC3~mm~mm e P 0=11}) 046~2.0 10.17=0+79] 5.1~6.5 [Moderate [!LoW-——=== 'Moderate | 0.32 1 2 6
Fox }11-34} 0.6-2.0 {0.12-0.14) 6.1-7.8 |Moderate |LOW~m~~~~ {Moderate | 0.37
34-~640 »6.0 0.02~0.04} 7.9~8.4 [Low ——ELow ~~iLowW= ! 0.10
) | .
G mmmim e v e 0-10} 0.6-2.0 }0.20-0.24} 6.1-7.8 [Low i LOW ~{Low- 1 0.37 5 5
Genesee 110~321 0.6~=2.0 §0.17~0.22] 6.1~8.4 |[Low ~~|Low | LOWrm | 0.37
E32~725 0.6~2.,0 10‘19-0.21 Te4~8.4 |Lou~ ——ELow ~{LoWrmmmm——~ i 0. 37
] i I
GpGrm~—~——~— ——————— 0~9 0.2~0.6 §0.18~0.20f 5.1~-6.5 [High~———n= {High=amaa~ LOWm e ! 0.43 3 6
Gosport 9-25 <0.06 0.12=0.14} 3.6-5.0 }Highee~re- 1High-wmaa Highmmm~m~ I 0.32
2540 ——— —— —— emm——— i---- - - ; -~
} i
HeFmmmrmo e e e 0~5 ] 0.6~2.0 }0.18~0.24} 6.1~7.8 }LOW~mmmmm {LoW=mmmmnm LoWrmm~——~m— 0321 4 5
Hennepin 5131 0.2+2:0 [0.,14=0.22} 6.1=7e8 }LOWm~mmm=~ {Low———=== LoW=rmmmmm~ i 0.32 1
13-60}.0.2<0.6 10,07-0,11} 6.1-8.4 |LOW-memmua iLow ------ lLow--~-~-i 0.32 ;
i i i i ;
Hgb - - ~] 0~8 0.6~2.0 |0.22~0.2U} 4.5~6.0 |LOW~m—rm=~= jLoWam—ame |Highmme~—~ 1 0,37 4 1 5
High Gap | 4-38] 0.6-2.0 {0.15-0.19} 4.5-6.0 |LOW=mmm=m~ |Moderate |Highe~~=~=} 0.37
i 38 | - | ~— ; —~—— ——— S et i~ ———
| ! i ! i | :
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TAELE 14.-~PHYSICAL AND CHEMICAL PROPERTIES OF SOILS~-Continued

: i ! ] ! |Bisk of corrosion Ercsion | Wind
S0il name and |Depth] Permea-~ |Available Soil Shrink- | i factors erodi-~
map symbol | 1 bility | water |(reaction swell Uncoated }Concrete i bility
i i capacity potential steel | P K I T | _group
: In i In/hr In/in BH i i t o i
N 1
1
IpAmem e e | 0-18} 0.6-2.0 {0.22~0.24} 5.6~7.3 |Moderate {High~——-- iModerate | 0,28 5 6
Ipava F16-431 0.2-0.6 {0.11~0.20] 5.6~7+3 [High~m=~w- High~—m-~n |Moderate | 0,43
. EN3-72i 0.2=0.6 [0.20-0.22] 6.1~7.8 |Moderate Highamm=m iLow ------ 0.43
H]
i i | . .
M, MCB2~~—rm—mrmere P 0~131 0.6-2.0 [0.20-0.2U4} 5.6~73 |LoW-~=~=m Moderate {Moderate | 0.37 y 5
Martinsville 113-60] 0.6~2.0 [0.17~0.20} 5.1~6.0 |Meoderate Moderate |Moderate 0.37 | i
. E60-72E 2.0=6.0 |0.19=0.21] Told«8.4 |LOWmrmmamn LoW=emam~ iLow-——~~w 0.24 | |
A )
MeD2mm s e e e} OB | 0,6~2.0 {0.20~0D.2Y4} 5.6~7.3 |LOWmrmm—~—— lLow~~~~~~|Moderate G.37 5 5
Miami ! 6~=28] 0.6-2.0 |0.15=0.20) 5.6-6.0 |Moderate |[Moderate [Moderate 0.37
izs-ﬁo: 0.2-2.0 50.05-0‘195 6eb~Bad |LOWrmmm——— ) P !Low ------ I 0.37 ! 5
{ I i I i { .
MaC3, MSD3~wwwmmmm ! 06 | 0.6~2.0 J0.18~0.20} 5.6~7.3 |Moderate }Moderate |Moderate | 0.37 4 &
Miami | 6-28} 0.6~2.0 [0.15-0.20{ 5.6-6.0 {Moderate [Moderate |Moderate | 0.37
128-601 0,2-2.0 {0.05~0.19}.6,6~8.4 jLoW-~~m—mm Low~sooas | LOWamnma=t 0437
i [] }
] i 1 i . i
OchA, QCBrmeem————m—n 0~171-0.6-2.0 |0.20-0.2Y4} 5.6~6.5 |LOWwe—nn== LOWmmmm—— | Moderate 0.37 5 5
Ockley 17~321 0.6~2.0 {0.15~0.20} 4.5~6.0 |Moderate Moderate |Moderate 0.37
32-58] 0.6-2.0 |0.12=-0.14} B.6=-6.5 |[Moderate Moderate }Moderate 0.24
58-72 >20 0.02-0.04] T.4~-8.4 |LOWm~mmme= Low-a~~~1!L0w —————— 0.10
. i .
OrB, OrG¥, i i | | ! ! !
Orthents ! } ! } ! i ! f
. ' ]
) . ) . . i
Pl D-BO} 2.0~6+0 }0.35-0.85] 5.1-B.4 |ammamcmcan Highmm=m—r Moderate | 0,10 5 3
Palms 40~72} 0.6=2.0 J0.14=-0.22} 6.1-8.4 |LoWsw==m==lHighemm~=~ LOWrrmm == 0.10
Pg*, i
Pits ! !
i i : o ;
Plimmmremrere e e.e—— | 0-14} 0.6~2.0 }0.22-0.24} 6.1~7.3 |LOW-=mm—mn ILoWmmranm | LOW~=r~=~} 0,32 5 B
Plano {14-42) 0.6+2.0 }0.18~0.20} 5.6~7.3 |Moderate [Moderate |LOW=mm~~~ 0.43
42-70( D0.6=2.0 J0.11=D.22] 6.6-8.U !Low ——————— LoWmm~re—— LoW———=—wx 0.43 !
- . ) i I .
Prl—wwmmcs ] 011} D46m2.0 J0.18~0.20) 5¢6=743 |LOW~rmmm=e= LOW—m Moderate | 0.24 } 5 3
Princeton 11-35] 0.6=2.0 |0.16=0.18}) 5.1=6.5 |LOW~mmmen= Moderate |Moderate | 0.32 |
35~881 2,060 (0.72~Du14} 5.1+6.5 |LOW—mmm——m [ 7 I Moderate }:0.32 |
te4~68) 2.0-6.0 [0.06=0.08] 6.6=8.4 |LOW~mmmm~=] JLOWm e rLow+—;~-~i 0.7 E
o i P
PtA, PtBemm—memmmam! 0w18] 0.6=2.0 |0.22-0.24] 5.6=7.3 |LOWemmmmm~ ‘Moderate |Moderate | 0.32 5 6
Proctor : 18-341 0.6-2,0 {0.15~0.20} 5.6~6.,5 |{Moderate Moderate |Moderate 0.43
34=T72] 0u6~6.0 J0.07~D019] 6.7~T+3 |LOW~mmm=~r— lLow —————— LOW=mmm—— 0.43
N . 1 . :
Rammmmm e 0-131 0.6-2,0 {0.22-0,24} 6,1-T7.3 LOW~==mmm=|High=mre~~ LOWmrmm—~— 0.28 5 5
Ragadale 13~46{0.06=0.2 {0.18-0.20} 6.1~7.3 |Moderate JHigh--—-~ LOW=mmmm~| 0,28
46~8010.06~0.2 |0.20~0.22] 6.6~8.1 L0w~~~~~r~iHigh-—fsf LOWa—mm—n 0.28 ;
) ' ;i . i o i
RBA~mmmm e 0-13] 0.6-2.0 |0.22-0.24} 5,6~7+3 |LOW—mmeeum JHighwm=mm {Moderate | 0.37 3 b5
Raub 113-3710.06=0.2 [0.18-0.20] 5.1~-6.5 |Moderate (High-———- |Moderate | 0.37 |
{37-5410,06~0+2 {0.15-0,18] 6.,1~7+3 |Moderate |Highe~~~~|LOW~~~-- -1 0.37 }
i54-72'0.06-0‘6 i0.05-0.19§ T8 b |LOoWmmmmm~— EHigh ----- !Low ------ E 0.37
[ - i i I
Refv—m i I 0~121 0,6~2.0 [0,17~0.24} 6,1~6.5 |LoOW~~——m——=|High=mau-~ LoW~mmm~— b 0.37 5 6
Reesville 112<381 0.2~2.0 {0.15~0.19} 6.1~7.3 |Moderate .JHigh--—=- LoW=m~==~1 0.37 !
EBB-BE De2-2.0 0.15h0.185 Toldub b |LOW=mmmmm~ EHigh ~~~~~ ILow —————— ! 0.37 E E
1 ) i 1 . . I ]
ROF~mr e —————— LO=11] 2.0-6.0 [0.10-0412} 6.6=7.8 |LOWmermmm~~ LoW—————-— |LoW~mmm 1. 0.20 3 8
Rodman 11-601 >20 |0,02-0.04] T.4~8.8 |LOW~wmrmmma ELow ------ LOW~m———— i 0.10
1 i S H } i i
Rta, HtBE ~~~~~~~~~~ - 0~11) 0.6=2.0 |0.22~0.24] 5.1=6.0 |LOW~rmrm=~—~ ILoWm———— Moderate | 0.37 5 5
Rush : : '11-34] 0,6~2.0 {0.18-0.20} 5.6~6.0 |Moderate }Moderate |Moderate | 0,37
F34~65] 0.6-2.0 |0+15~0.19) 5.6~7.3 |Moderate |Moderate {Moderate | 0.37
fe5-72] - >20 |0.02-0.04) Tol=B.4 |LOWmmmmmmm jLoW—me——m JLoWaam—mm i 0.0 i
] H] 1 1 -
I T I )

See footnoie at end of table,
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TABLE 14.-~PHYSICAL AND CHEMICAL PRQPERTIES OF SQILS—-Continued

| ! 1 Risk_of corrosion | Ercsion I Wind
Soil. name and |bepth| Permea-~ [Available Soil i Shrink- i factors | erodi-~
map symbol bility | water |reaction swell Uncoated |Conecrete | pility
leoapacity ) potentigl steel | K T group
! In In/hr i In/in pH i
1 1
. 1 1
RuB2, RUCZ~mmmamm—w] 0=7 | 0.6=2.0 [0.21=0.284] 5.6~7.3 {LOW~—~~m~—= {LOWm e iModerate § ¢.37 1 5 | S
Russell I 7-30! 046~2.0 }0,18~0,20f 4.5-6.0 [Moderate [Moderate jModerate | 0.37 |
13055} 0.6~2.0 [G.15=0.19! 5.6~T7.3 |Moderate |Moderate {Moderate . 0.37
55~72) 0.2~2.0 10,05~0,19} 7.4-8.4 }Low »~]Low LOW~wmmee 0.37
Sammmm—— e e e e 0~19} 0.6-2.0 }0.22-0.24} 5.6~7.3 |Moderate {High--~~-{Moderate 0.28 5 y
Sable 19-54} 0.6-2.0 }0.18-0,20} 6.1~-7.8 |Moderate |High--=~= Low~w~mm==] 0.28
5462} 0.2-2.0 (0.20~D.22} 6+6~T.8 |LoW=—cenn~ Highwmae=LOW=rmm=— ~} 0.28
62~=T72 >6.0 10.,05<0.07f 6.6=8.4 |LOoWrmmr—wan Highemere~ jLOWS===—~ D.15
Shrrmm———— e e o o o 0-15) 0.6-2.0 {0.21=0.23} 5.6=7.3 {Moderate tHigh~—e~~-|Moderate 0.28 5 T
Sable 15-54} 0,6~2,0 ]0.21-D.28} 5.6~T.3 |Moderate High~~ee~|Moderate | 0.28
iS&-TZ! 0.,6~=2,0 }0,17-0.20} 6.1-7.8 {Moderate |High~rmm~~ LOW=mm—mm 0.28
SeAmmmm e 0=11] 0.6~2.0 [0.20-0.28} 5.1~6+5 |LoW~wmm—an |High~~~+~|{Moderate | 0.37 } 4 5
Shadeland 11~30] 0.2~0.6 !0.18~0,20} S5.1-6.0 [Moderate |High=~~~~ Moderate 0.37 |
‘ 30-35] 0.2-0.6 [0.15=0.19] 5.1~6.0 |Moderate Highaen== Moderate .37
35 - . —— e } e - —
Sgh, SEBe~wmmmm———— 0=14} 0.6~2.0 10.20~0.24} 5.6-7.3 Moderate | 0.28 y 5
Shipshe 14~38} 2.0~6.0 [0.05-0.07] 5.6~6.5 Moderate | 0.10
38-60 »20 0,02-0.041 7.9=-8.4 LOW~m=aa= 0.10
Shemmmee—— e e o vty 0-8 0,6=2.0 }0.22~0.24} 6:+1-7.8 |LOW~=——an= {High~wa~= | LOW=rmm~~— 0.37 5 5
Shoals B=60) 0.6=2.0 [0.170.22] 641=Te8 [LOWmm——mwn= |Highm=mree~LOW—~anaa 0.37
_ 60-72} 0.6-2,0 10.12-0.21 6:6~T+3 ILOW=mmmmm~ Highmwmmmm ! LOWem~a==]| 0,37
Sm - 0=11) 0.6~=2.0 {0.20~D.24} 6,6-7.3 {LOW-mme=~—- High==mm~ LOWw~mm==] 0,32 5 5
Sleeth 111-341 0.6~-2.0 |0.15-0.1%] 5.6-6.5 {Mocderate |High ~{Low | 0.32
134~U48] 0.6~2.0 !0.14~0,16) 6.6-8.Y4 }Moderate [High ~iLlow 0.32 H
48-605 >20 |0.02-0.04] 7.9~8.4 |Loweammeus LOW~m—en= }Low ------ ¢.10 H
1
Sn - - 0-151 0.6~2.0 }0.20-0.24} 6,1~7.8 [Moderate High—===~ Low~—wa==} (.37 5 B
Sloan 15-U5}! 0.6~2.0 }10,15~0.19f 6.1=-8.4 [Moderate |High Low 0.37
4560} 0.6-2.0 }0.13~0,18! 6.6-8.4 |Low ~{High LOW~ == == 0.37
So - 0~-12 0.6;2.0 0.22-0.28} 5.6~6.5 |Moderate |High~e=~=-= Moderate 0.37 5 6
Starks “412-38} 0,2-2,0 j0.18-0.20} 5.1~-6.5 iModerate High<iw«~~—|Moderate 0.37
38~62} 0,2~-2.0 {0.16=~0.19} 5.1=T7.3 iModerate High~~~~~|Moderate 0.37
62-72! 2.0=6.0 }0,08-0,18]) 5.6=7.3 |Low~rm~wwu= LOW=rm~=—— Moderate | 0,37
[
3p - - -1 0~-10) 2,0~6,0 {0,09-0.13] 6.6~7.8 |LoWern——an LOoW~~—amw= LoWmmmre—— 0.24 5 3
Stonelick 10-72] 2.0~6.0 [0.05~0.00] 6.6-T.8 |LOW~rm——~uw LOWmamrm~— LOW=mmm—m ¢.24
TaB~~—wmm e em 0~15! 0.6~2.0 !0.22-0.24} 5.1-5.5 [Moderate |Moderate |Moderate 0.32 5 7
Tama 15~55% 0.6~2.0 [0,18-0.20] 5.1~5.5 [Moderate [|Moderate [Moderate 0.43
55-72] 0.6=2.0 '0,18~0.20} 5.6~6.0 [Moderate {Moderate |Moderate 0.43
WeA : - 0-16}) 0.6~2.0 10.20=~0.24] 5.1~6.5 ILOW~~wrwns LoWmrm~——~}Moderate | 0.32 5 I 5
Wea 16=28) D.6=2.0 '0.15-0.20! 5.1-6.5 }Moderate [Moderate !Moderate 0.43 t
128~59) 0.6~2.0 {10.710-0.12} 6+1~8.4 |LOW-=omaa~ |Low~we=-=~=|Moderate | 0.2 !} |
!59-72 >20 0.02~0.04) T.4=-8.4 iLow ------- | LoWmmm !Low ------ 0. 10 !
1 = . ] 1)
wt . - ~] 0~14) 0.6-2.0 |0.22~0.24] 5.6~7.3 |Moderate [High———u= LoW=———— 0.28 1 5 T
Westland 114-18}0.06-0.2 {0.15=0.19} 5,6-7.3 |Moderate jHigh-—~-~ LoW——ma—— I 0.28 !
- 118~4410,06-0,2 !0,14-0.16] 5.6~7-3 |Moderate }JHighwew~- LOoWmmm——— b 0.28 H
{60} »20 E0.0E-O.D”} T.4=8.4 ELDW ~~~~~ - |High=mm—— LoWw=maa~ (.10
] 1 .
L e L e 0-11! 0.6=2.0 10,20~0.24] §5.6=T.3 jLOW~~—nnm ~{Moderate |Moderate 0.37 5 5
Whitaker 11-35}) D.6~2.0 }0.15~0,19} 5.1=6.0 [Moderate Highem——= Moderate 0.37
335-72 0.,6~6.0 {0.19=-0.21} 6+6~8.4 |LoWemmere~ lHigh---—--— Lowwinman— E 0.37
] 1 )
B e 0-12] 0.6-2,0 |0.22-0.2U} 6.6~T+3 |LOW~armmm~~ {Moderate |LOW~wa=== 1 0.37 5 5
Yenia 12-28] 0.2-0.6 |0.18-0.20] 5.1~6.0 |Moderate High~aw~= Moderate | 0.37
28-52) 0.2-0.6 }0.15-0,19) 5.1-7.3 jModerate Higher~—m Moderate | 0.37
52=721 0.2~2.0 [0,05-0.19] 7.9~-8.4 |Lowwrwwm== Moderate |LoW~mmmrm—— E 0.37
[ ]
L i

% See map unit deseription for the composition and behavior of the map unit.
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TABLE 15{-~30IL AND WATER FEATURES

[Absence of an entry indicates the feature is not a concern. GSee text for descriptions of'symbols and such
terms as "rare," "brief," and "perched." The symbol < means less than; > means greater than)

i Filooding High water table Bedrock |
50il name and Hydro- | | i ! Potential
map symbol logie| Frequency Duration {Months | Depth | Kind |}Months |Depth]Hard- frost
group ] ness i _ action
Et i in
A1B2, AlC2-rm—mmm B NONEmmmmm—— —~—— ——— 6.0 — — >60 | ~=~ {High,
Alford }
]
I
APt e B Frequent—---|Brigf-———- Det=Jun} >6.0 - —— >60 | ~-~ [|High,
Armiesburg H
i i i i
DaBe~ e ———— B Nong—mmmen ' —— — 3.0-~6.0})Perched |Mar-Apr! >60 | -~~~ |[High.
Dana
Dm®,
Dumps
L et I L TN c |Rare to Brigfema~=jet-Jun}3.0-6.0]|Apparent}Jan-apr} >60 ~mm  (High.
Eel | common, ! :
| .
EoA, EQBmmmmmm——na B | 7Y T T—— " e — 36,0 — —— 60 } ~== !LowW.
Elston i i i
! i i i i
Y P—— e I ©  INone~e—mmmmnm  R— | = 1.0~3.01Apparent|Jan~Apr! >0 | --- |High.
Fincastle } ! | H } { {
! ! ! } | |
FRA~ e o i ! B  1fa7-SA— ! — ——— 1.0-3.0!}Apparent}apr~-dun} >60¢ | ~~~ JHigh.
Flanagan
|
FoB2, FoC2, Fs4,
FXC3memmmmmnmn =] B NOR@ e rwemermrm —_— ——— *6.0 e —— »60 — Moderate,
Fox
Ge -~ B {Rare to Brigfe———m Oct-dun{ >6.0 — ——— 560 | ~=~ |Moderate.
Genesee conmon.,
: ]
GPG e D Nongeemwama~— — —_— | »6,0 ——— ——— 20-40|Rkip~ |Moderate.
Gosport ! b H pable
] 1] ] 1
i ] f { i
L= P ——— =] B | HOnE ~m - — —— [ J—— 6.0 — | ==~ {1 260 } -~- [|Moderate,
Hennepin 1 | i !
Hgbmmmmm——————— ——] ¢ NON@ ~ e e rem —-—— —— »6.0 — -~ 20-401Hard Moderats,
High Gap |
| } } !
Iphecmma e —— B Nongmmaamaan { —— — |1.0=-3.0{Apparent|Mar~Junf >60 | -~~~ lHigh.
Ipava | i !
! i
Med, MeBZ2~m—mmmman B LY =] 1= Tn——— — | ——m 6.0 1 wee ——— >60 —— Moderate.
Martinsville } ! i i } H i ] i
! ! ' i ] | ] ! i
. MeD2, MsC3, MsD3-~} B |NOnG~mmm———— —— } e 26,0 — — >60 } ==~ |Moderate,
Miami
0ch, 0CBmmmuma—nna B NoN@m e~ ——— ——— >6.0 —— —— 260 — Moderate.,
Ockley | :
H |
orB, OrGg¥,
Urthents }
Pl e e A/D Frequent~-—~|Longemmmma Nov-May 0-1,0}Apparent |Nov-May| >60 ——— High.
Palms ! i
| | i ! | !
Pk, | ! i ! ]
Pits | !
PlAmmmm e e e B NON@~~~mrmmm -— —_— >3.0 |Apparent|Feb=-Jun| »60 | ~=~ |[High.
Plano i
! ! |
Prc B {Hong~mm~m— — —— i >6.0 —— —— >80 | ~=~ |Moderate.
Princeton ! H
! i ]

See footnote at end of table,
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TABLE 15.-—SdIL AND WATER FEATURES--Continued

! i Flooding ] High water table 1 Bedrock | i
Soil name and  |Hydro~! ] ! i i ] } ! Potential
map symbel ! logic! Freguency Duration |Months | Depth | Kind |!Months |Depth|Hard- frost
lgroup ! . -4 i ! - | ness action -
i i i Et | i In |
] i i [ i
Pth, PtB——~~vmmmee ] B INONgmm e~ . ——— 12.5-6,0}Apparent|Jan~May| >60¢ | —=~ |High,
Proctor i H | i '
. | | i i )
Ra - - | B/D IFrequent--we]Briefeamen= IDec-May! 0,-1.0}Apparent|Dec~Mayi >60 - High,
Ragsdale ! | f 1 i ; '
1 1 ]
i ] i 1 .
Rblmrm e s I ¢ Hon@mmmmmm=—~ —— —— 140-3.0}Apparent|Jan-Apr] »>60 | --- {High,
Raub ! | ! '
: ! |
Refmmm e e i v e i ¢ NonE~mrmrm~—~— ! —— —— 1,0-2.0| Apparent |Jan~Apr| >60 —_— High.
Reesville P i i |
i i | ] ! i ! ;
ROFwm e s e ] & |Nonemwacammaa P - Voeee 1 36,0 ) === ] ~a= ] 2B0 } e==  iLow.
Rodman | H ! ] i !
] ]
I ]
Rtd, RtB2-w-mrmemren B HONg—~~wmamm — — »6.0 -m- —— 60 | ~-~ |High.
Rush
RuB2, RuC2emmmam~~=} B HONG=wm————— ——— - ! 26,0 — o >60 —— High.
Russell ] i
|
53, Sbemmmmmmmene B/D |0ccasional |Brief-—--- Mar-Jun! D0~2.0!Apparent}Mar-Juni >60 | --- |High.
Sable I
] ) i
[T P — c 0] 11 T —— — e 11.0-2,.0lPerched }Jan-Aprj20-40iHard |High,
Shadeland 1 i H
| i ] i ] .
Sgh, SEBmmme—————— B HONgmmmma——~ i - b o=m= 26,0 | == wam | 360 | ~~~ [Moderate.
Shipshe i t | ] i ‘
]
i : |
SR i e e v i ¢ Rare %o Brief——-—- oct-Jun!1.0~3.0]Apparent}Jan-Apr} >60 | --- (High,
Shoals H } freguent, H t t
| ] i | i ! | i
Sm - - 1€ INOnewsm———an | e | ==~  11.0~-3.0}Apparent}Jan-Apri >60 i -~~~ |High.
Sleeth | i ] t H | ] }
1 | | i
Sn - - '} B/D  |Frequent—~--|Very brief|Nov-Jun 0-0.5}Apparent | Nov~Jun| >60 ——— High.
Sloan l | ' :
i ; 1 ! i e i
S0mm e —— i C [ a4 - R ! —— 1 - 11.0-3.0} Apparent |Mar-Jun} >60 -~~~ {High.
Starks ] i i ] ; i
i i i H ) ‘
Spam—— e ————— ] B |Commonemmmmm~ {very briefjNov-Juni >6.0 —— —— >bu ——— Moderate,
Stonelick ] H i
1
i |
TaBmm~~—m e B iNong~——————m | ———— ——— 26,0 § == —— »60 | -~~~ [|High,
Tama t { H
t i |
WeAmmmmmmmm e B 'Hong——am———— H ——— ——— »6.0 ——— ——— >60 | --~ |Moderate.
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! i | ' ! i _
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i } i : o i
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* See map unit deseription feor the compesition

and behavior of the map unit.
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TABLE 17{~~CLASSIFICATION OF THE SOILS

Soil name Family or higher taxonomie class
Alford ~==! Fine~silty, mixed, mesic Typic Hapludalfs
Armiesburgermm~~—~rvrenne~ ~me=} Fine~silty, mixed, mesic Fluventic Hapludolls
Dana~- Fine-silty, mixed, mesic Typic Argiudolls
Eel - Fine~loamy, mixed, nonacid, mesic Aquic Udifluvents
Elston-~ Coarse~loamy, mixed, mesie Typic Argiudolls
Fincastle- - - Fine-silty, mixed, mesic Aeric Ochraqualfs
Flanagan Fine, montmorillonitie, mesie¢ Aquic Argiudolls
FoX=w~~ ===} Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludalfs
Genesee - ~~~} Fine-loamy, mixed, nonacid, mesic Typic Udifluvents
Gosport -~} Fine, illitic, mesiec Typic Dystrochrepts
Hennepin ~-{ Fine~-loamy, mixed, mesie Typie Eutrochrepts
High Gap - Fine-loamy, mixed, mesic Typic Hapludalfs
Ipava-- - Fine, montmorillonitic, mesic Aquie Argiudolls
Martinsvilleé~~——eeam~eeees| Fine~loamy, mixed, mesic Typic Hapludalfs
Miami Fine-loamy, mixed, mesic Typic Hapludalfs
Ockley ~e~| Fine-loamy, mixed, mesic Typic Hapludalfs
OrthentS—~emmmmmmmmmm~—~ wwmn~| Loamy, mixed, mesic Udorthents
Palms~m~ - ~~} Loamy, mixed, euic, mesic Terriec Medisaprists
Plano - -] Pine~silty, mixed, mesie Typlec Argiudolls
Princeton - : Fine~loamy, mized, mesic Typic Hapludalfs
Proctor~ - Fine-silty, mixed, mesic Typic Argludolls
Ragsdale~~ Fine~-silty, mixed, mesic Typic Argiaquolls
Raub ‘ mme==! Fine~silty, mixed, mesic Aguic Argludolls
Reeavillemmmrm~e~e e mmn e ~~! Fine~silty, mixed, mesic Aeriec Ochraqualfs
Rodman -~} Sandy-skeletal, mixed, mesic Typic Hapludolls
Rush - Fine~-silty, mixed, mesic Typlc Hapludalfs
Russell - Fine-gsilty, mixed, mesic Typic Hapludalfs
Sable~mmrrec i —————————— Fine-silty, mixed, mesic Typic Haplaquolla
Shadeland - | Fine~loamy, mixed, mesic Aerilc Qchraqualfs
Shipshe~m-mmemmmm~—escsn~~=| Loamy-skeletal, mixed, mesic Typic Argiudolls
Shoalgememmmmr~—~ ———— ===} Fine-loamy, mixed, nonacid, mesic Aeric Fluvaquents
Sleeth -} Fine-loamy, mixed, mesic Aeric Qchraqualfs
Sloan -{ Pine~loamy, mixed, mesic Fluvaquentic Haplaguolls
Starks - Fine-silty, mixed, mesic Aeric Ochragualfs
Stonelick - Coarse~loamy, mixed {(calcareous), mesic Typic Udifluvents
Tama ~ Fine-silty, mixed, mesie Typie Argiudolls
Wea mm=~| Fine-loamy, mixed, mesic Typie Argiudells
Westlandmrerrsmmmmm——————— Fine-loamy, mixed, mesic Typic Argiaqueolls
Whitakermemmme e —————————— Fine~loamy, mixed, mesic Aerie Qchragualfs
Xenia - -~} Fine-silty, mixed, mesic Aquic Hapludalfs
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